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PREFACE. 


Thk  large  size  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  one-lialf 
the  corresponding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  interv^  of  fourteen  years  has  elapsed  since  the  last 
edition  was  published,  and  during  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  forward  in  connection  with  almost  every  spe- 
cies, and  analyses  have  been  largely  multiplied ;.  and  it  is  the  plan  of  the  work  to  be 
complete  in  this  department,  so  &r  as  to  include  all  analyses.  Crystallographic 
investigationA  also  have  been  numerous  and  important.  Moreover,  the  number  of 
species  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 
facta. 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  svstematic  recognition 
and  description  of  the  varieties  of  species.  The  first  edition  of  ibis  Treatise,  Uiat  of 
1837,  was  written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivi- 
sions into  subspecies,  varieties,  and  subvarieties,  based  largely  on  unimportant  cha- 
racters, which  had  encumbered  the  science  through  the  eanier  years  of  this  century, 
and  were  nearly  smothering  the  species,  were  thrown  almost  out  of  sight  by  Mohs, 
in  his  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 
species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby ;  but 
much  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified 
states  was  lost  sight  o£  In  the  present  edition  an  endeavor  is  made  to  give  varieties 
their  true  place ;  and  to  insure  greater  exactness  with  regard  to  them,  the  original 
locality  of  each  is  stated  with  the  description. 

Further,  the  work  has  received  another  new  feature  in  its  historical  synonymy. 
A  list  of  synonjrms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 
species,  and  often  without  any  regard  to  the  original  describer  or  aescription. 
Hausmakn'b  admirable  Handbuch  (1847)  is  partly  an  exception.  Lsonhard's 
**  Oryktognosie  "  (1821,  1826),  following  the  method  of  Rbuss  of  the  opening  cen- 
tniy,  contains  a  full  catalogue  of  references  to  publications  on  each  species ;  but  it 
Culs  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 
synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 
often  quoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to 
thiB  criticism.  As  now  issued,  the  first  author  and  first  place  of  publication  of  each 
species,  and  of  each  name  it  has  borne,  and  of  the  names  of  all  its  varieties,  are  stated 
in  chronological  order,  with  the  dates  of  all  publications  cited ;  and,  besides,  remarks 
are  added  in  the  text  when  the  subject  is  one  of  special  interest  The  facts  and  con- 
clusions have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themselves ;  and  this  Treatise  has  become  thereby,  to  some  extent,  an  account  of 
ancient  as  well  as  modem  minerals.  These  historical  researches  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 
the  wo^  about  a  year.  But  such  studies  are  endless,  especially  when  they  relate  to 
past  centuries,  and  the  work,  however  long  continued,  must  be  incomplete.  As 
an  example :  the  word  schorl^  which  figured  largely  in  the  mineralogy  of  the  last 
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century  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedish, 
and  is  cited  from  Cbonstedt  (1758).  From  Dr.  Naumank,  of  Leipsic,  I  learned 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bruckmann  (1727).  After- 
ward I  found  it  in  Ebckbr's  Aula  Subterranea  (1595) ;  and  later  in  Gjssnbr  on 
Fossils  (1565),  and  in  the  Sarepta  of  Matthbsius  (1562),  which  contains  a  detailed 
description  of  it  In  what  earlier  works  the  word  occurs;  and  what  was  its  origin, 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry,  with 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  be 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculiar 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  easy  of  comparison,  and  bringing  out  well  the  unity  and  simplicity  of  type 
among  inoi^anic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  Not  a 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  full 
five-sixths  of  the  volume  have  been  printed  from  manuscript  copy.  I  may  here  add, 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — the  para- 
^phs  on  the  pyrognostic  characters  excepted — was  almost  solely  in  the  handwri- 
ting of  the  author,  or  in  that  of  a  copyist  from  it.  Neither  the  consultation  of 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  on 
paper,  has  been  delegated  to  another.  And  being  now  but  hali  way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  wiU  afford  another  opportunity  for 
similar  work.  • 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac- 
ters, as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  the 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  observa- 
tions, is  the  excellent  Mineralogy  of  I)e8Cloizeaux,  the  first  volume  of  which^  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  not 
yet  appeared.    Other  works  in  this  department  are  Brooke  &  Miller's  Mineralogy 

il852) ;  Grailicb's  Vienna  edition  of  Miller's  Crystallography  (1856),  and  his  own 
[rystallographisch-optische  IJntersuchungen  (1858). 
In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre- 
hensive view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystaliographic,  the 
third  to  the  different  physic^  characters.  The  author  believes  (after  having  tried 
the  so-called  natural  niatory  system  of  Mohb  for  two  editions)  that  light  from  no 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  the 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  ternaries 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  sciences 
requires  no  mo<&fication  of  the  general  plan  of  the  classification,  but  gives  it  new 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  much 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  search 
after  a  reason  for  choosingone  name  rather  than  another  from  among  the  number 
that  stand  as  claimants,  rart  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  to 
select  the  name  they  like  best  without  reference  to  authority,  or  to  reject  an  old  for 
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a  new  one  on  no  other  ground  than  that  of  their  preference.  Increasing  confusion 
in  nomenclature  has  consequently  attended  the  recent  progress  of  the  science ;  and 
in  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeayoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  which  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority ;  and  this  method  the 
author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
nomenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine,  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
miflcellaneous  endings  should,  as  fiir  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  systenL  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  ezpMned  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  co5peration  of  his 
liiend,  Pro£  Gsobob  J.  Brush.  ProC  Brush  has  had  sole  charge  of  the  blowpipe 
department  Tlie  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
wmle  he  has  had  the  works  of  Plattnbr  and  von  Eobell  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
writing  them  out ;  so  that,  although  the  &cts  stated  are  not  generaUy  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
his  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
and  advice,  and  furnish  new  fiusts,  on  various  points  throughout  the  progress  of  the 
work.  Pro!  Brush  has  also  given  the  proo&,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof.  Gbobqk  F.  Barkbb 
of  this  city,  an  excellent  chemist  in  both  the  old  and  new  systems,  during  the  last 
six  months  before  the  book  went  to  press ;  and  later,  that  of  Stdnbt  H.  Smith, 
asaistant  in  the  zoological  department  of  Tale  College. 

The  anthor  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 
mention,  with  gratitude,  Dr.  Carl  F.  Naumank  of  Leipzig,  W.  Haidinobr  of  Vienna, 
Pro€  YOK  Eobell  of  Munich,  Fribdrich  Hessbnbbro  of  Frankfort-on-the-Main,  Dr. 
G.  Yoii  Rath  of  Bonn,  Dr.  G-.  A.  Eennoott  of  Zurich^  Dr.  Hanns  Bruno  Gbikitz 
of  Dresden,  Dr.  A.  Eunth  of  Berlin,  Dr.  A.  Erantz  of  Bonn ;  Prof.  Forchhammbr  of 
Copenhagen,  Dr.  A.  E.  Nordbnskiold  of  Stockholm,  Prot  C.  W.  Blomstranu  of 
Lund,  Sweden,  Mr.  L.  J.  Ioelstrom  of  Filipstad,  Sweden,  Prof.  A.  E.  Arppb  of 
Chrifttiania,  Norway;  Louis  Sjsmakn  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated ;  Pro£  A.  DbsCloizbaux  of  Paris,  A.  Damour  of  Paris, 
F.  PiBAin  of  Paris,  Mr.  Guterdet  of  Paris ;  Dayid  Forbes,  Esq.,  of  London,  N.  S. 
Maskbltnb,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Gbnth  of  Philadelphia,  Prof. 
C.  XI.  Shepard  of  Amherst,  Prof.  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof.  C.  M. 
Wabbbn  of  the  Technological  Institute,  Boston,  Pro£  T.  S.  Hunt  of  Montreal,  Pro£ 
Jab.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof.  H.  How  of  Windsor,  Nova 
Scotia,  Profs.  Silldiak,  0.  C.  Mabsh,  A.  E.  Vbrrill,  and  W.  H.  Brewbb,  of  New 
Haven,  Ct,  W.  W.  Jetfbbis,  Esq.,  of  Westchester,  Pa.,  and  Pro£  A.  Winohell  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
and  other  information  from  P.  Collieb,  B.  S.  Bubton,  C.  S.  Boduak,  C.  A.  Goess- 
HAHV,  C.  8.  Sharplss,  G.  F.  Barker,  G.  C.  Wheeler,  and  E.  W.  Boot. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  Rammelsbero 
of  Beriin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
very  full  and  able  Annual  Reports  (or  Uebersichte)  of  Dr.  Eennoott  of  Zurich,  on 
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the  progress  of  mineralogy  from  1844  to  1861,  and  those  of  the  Giessen' Jahresbe^ 
richty  have  been  freely  and  constantly  consulted  Much  use  has  been  made  also  of 
the  mineralogical  works  of  DkbCloizbaux,  Dufrbnot,  Hausmakn,  BBsrrHAXTPT, 
Naumank,  Haidinobr,  yon  Eobell,  Eokbohabof,  Hbsbbnbbro,  Qubnbtbdt,  Bbookb 
&  MiLLBB,  Grbo  &  Lbttbom,  and  Shbpabd  ;  also  the  valuable  History  (Geschichte) 
of  Mineralogy  of  von  Eobbll  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  King  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineralogical  contributions  by  Prof.  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  zxxv  to  zlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Eokscha- 
RO^B  Mmeralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DebCloizeauz^b  Mineralogie,  and  various  Memoirs ;  the  Mineralogische 
Notizen  of  F.  Hbsbenbbro,  of  which  eight  parts  have  appeared ;  Naumann*b  and 
QuBNBTBDT^B  works  ou  Mineralogy ;  the  Memoirs  of  Zippe,  yon  Zepharovich,  Grai- 
LiOH,  A.  ScHRAtJT,  V.  Lano,  Zireel,  and  Ebitkooit,  in  the  Berichte  and  Denkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Robe,  vom  Rath, 
Schroder,  Schabub,  in  Poggendorff 's  Annalen ;  of  Webbkt  and  vom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  E.  Nobdenbkiold,  in 
the  (Efversi^  of  the  Swedish  Academy ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy ;  of  Miller,  v.  Lang,  Mabkbltne,  and  Grbo, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cooke,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  &  Miller  (1852)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  large  part  of  chemistB  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  1)0  presented.  Tne  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  &cts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  inserted  in  a  Supplement  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

April  30,  1868.  J^^S  ^-  I^^NA. 

From  the  Preface  to  the  First  Edition  (1837). 

*  ♦  ♦  ♦  ♦  r£^Q  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Although  founded  by  Mohb  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method^ 
it  possesses  other  advantages  not  less  important. 
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The  changes  which  have  been  made  in  the  nomenclatare  of  mineials  appear  to  be 
demanded  by  the  state  of  the  Science.  The  present  names,  excepting  those  pro- 
posed by  MoHB,  are  utterly  devoid  of  system,  unless  we  may  consider  such  the 
addition  of  the  syllable  ite  to  words  of  various  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infiinged  by  a  French  mineralogist  of  much  celebrity ; 
— they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neither 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced 
state  of  the  Science.  A3  a  necessary  consequence  of  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
fiooroe  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
structed on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 
by  the  author  in  the  fourtih  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  considered  a  needless  innovation.      ♦♦♦**♦ 


From  the  Preface  to  the  Second  JSdition  *  {l8Uy 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
systematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placmg  the  minerals  under  the  princi- 
pal element  in  their  composition,  has  been  given  in  Tart  YIL ;  and  various  improve- 
ments on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     *    *    * 


From  tJie  Preface  to  the  Third  Edition  (1860). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  original  features  will  be  recognized.  The  science  of  Mineralogy 
has  made  rapid  progress  m  the  past  six  years ;  chemistry  has  opened  to  us  a  better 
knowledge  of  the  nature  and  relations  of  compounds ;  and  phuosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
Bfrt  not  to  change  with  the  advance  of  science,  is  worse ;  it  is  persistence  in  error ; 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
Natural  History  System,  and  uie  pledge  to  its  support  given  by  the  author  in  sup- 
plyiog  it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
Latin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
might  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
ings which  chenustry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
drtion,  which  make  it  &]se  to  nature  in  its  most  essential  points ;  and,  in  view  of  the 
ebaracter  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past 

Yet  Science  is  &r  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
sjstetDB  have  been  more  artificial  than  the  "'  natural"  system ;  and  doubts  now  hang 


^TMb  edition,  fiuling  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of  the 
utbor. 
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over  some  of  the  principles  of  cliemifitiy  that  are  widest  m  their  inflaence  on  classi- 
fication. In  view  of  the  difficulties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  mi^ht  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mmeralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted ; — ^the  classification  is 
offered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  trae  affini- 
ties of  species  in  tEe  highest  sense  of  the  term.  Amonff  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  naturu  groupings ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  &r  as  possible,  the  true 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *    * 


Fr<m  the  Preface  to  the  Fourth  JSdition  (1864). 

In  the  PrefiM^e  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient  The  system  of  Mohs, 
valuable  in  its  day,  had  subserved  its  end ;  and  in  throwing  off  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Ohemistiy,  the  many  diffi- 
culties in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  *'  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classific^on  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  '^  exhibit  the  various  cases  of  isomorphism  and  pleomorpbism 
among  minerals."  The  progress  of  Science  has  afforded  tiie  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  fidthfal 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
m  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
peweUer,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
m  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (woUastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of ''  useM  "  and 
"useless,"  or  of  "ores"  and  "stones,"  although  bearing  on  "economy,"  is  not 
Science*    ♦♦*♦♦♦•♦ 
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INTRODUCTION. 


T%e  object  of  this  introdaction  is  to  snpply  sach  tables  and  infonnation  as  will 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elementary  character  are  included,  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.  Gknsral  Scheme  of  Abbanobmbnt  nr  the  DssoBiFnoKS. 

In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  following 
order : — 1,  Crystalline  Form  and  Structure ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc. ;  3,  Varieties,  Chemicd  Composition  ;  4,  Pyrognostic  and 
other  Chemical  clisracters ;  6,  under  the  head  of  Observations,  Geolo^cal  position. 
Localities,  Mineral  associates,  etc;  6,  Altered  forms;  7,  Artificial  and  Furnace 
products. 

2.  Chbmistbt. 

1.  A  barred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weights  which 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  see 
p.  xv),  signifies  two  atoms  of  the  element :  e.  ^.,  M=2  Al  or  Al*. 

2.  DoU  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to :  «.  ^.,  Xl=2  AH-3  O,  or  Al*  O" ;  and  Ba=BaO. 

3.  The  atomic  weight  of  a  compound  equals  the  sum  of  the  atomic  weights  of  its 
constituents :  e,  ^.,  for  SI,  the  atomic  weiffht=2  x  13*76+3  x  8=61*6 ;  for  Ba,= 
68-6-f  8=76-6  ;  for  XI  8i,  the  atomic  wei^t=61-6-h30=81'6. 

4.  The  atomic  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  the 
number  of  atoms  of  the  same :  e.  ^.,  for  the  aluminum  and  oxygen  in  XI,  it  is  2  :  3 ; 
for  the  alumina  and  silica  in  XI  Si  it  is  1  : 1,  there  being  1  of  ammina  to  1  of  silica ; 
for  the  aluminum,  silicon,  and  oxygen  in  XI  3i,  it  is  2:1:6,  there  being  in  the 
compound  2  of  aluminum,  1  of  silicon,  and  6  of  oxygen  (6  dots). 

6.  The  oxygen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
e.  y,j  the  O.  ratio  for  the  alumina  and  silica  in  XI  Si  is  3  :  2,  alumina  containing  3  O 
and  silica  2  0;  for  the  magnesia  and  silica  in  Ag  Si,  the  O.  ratio  is  1 :  2. 

0.  The  percentage  ratio  (or  number  of  parts  in  100)  for  the  constituents  of  a 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
and  that  of  each  constituent:  e.  ^.,  as  61*6  of  alumina  contain  24  of  oxygen,  so 
100  will  contiun  46*6 ;  or,  for  the  percentage  of  aluminum,  61*6  :  27*6  : :  100  : 
53*4 ;  again,  as  81*6  XI  §i  contain  30  of  silica,  hence  81*6  :  30  : :  100  :  the  silica  in 
the  compound,  etc. ;  or  since  XI  Si  contain  27*6  Al+14*0  Si-|-40*0  O,  making  in  all 
as  before  81*6,  hence  81*6  :  27*6  : :  100  :  the  p.  c.  of  aluminum ;  or  81*6  :  40  : : 
100  :  the  p.  c  of  oxygen ;  etc. 
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0-896C 

1-0080 

Cu        0-2016 

0-4030 

0-6046 

0-8060 

1*0076     1-2090     1-4106 

1-6120 

1-8136 

Je        0-2222 

0-4444 

0-6666 

0-8888 

1*1110    1-8382     1*6664 

1-7776 

1-9998 
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Till 


Magnesia,  % 

20 

(O40) 

Roda,fra 

81      (0  25-81) 

A5QAnSE»  Hn 

27-5 

Stannuii,  8q  (Tin) 

59 

Pft>toz7dofBl,]ibi 

35-5 

(0  22-63) 

OzTdofTin,  gn 

75      (0  21-22) 

8e0quioz7doflL,lln 

70 

(0  30-38) 

SrisnTii,  Sb  (Antimony) 

122 

100 

Antimonioua  addL  Sb 

146 

46 

Antimonic  add,  Sb 

162 

Holjbdioftdd,ao 

70 

(0  34*28) 

8ulph.Antim.,SbS* 

170      (S  28*24 

inuuM,  Na  (Sodiom) 

23 

43*75 

Rodii,]^« 

31 

(0  25-81) 

8trontia,dr 

51*76  (0  15*46) 

[OKK,Ni 

29*5 

SULPHUB,  8 

16 

Pixytoxyd  Of  Nickel,  ]!Sn 

87-5 

(0  21-33) 

Snlphnric  add,  3 

40      (O60) 

Gomuif  (CohimbiiimX  i 
Cohimlrio  add,  Ob 

:jb 

94 

Taotaluh,  Ta 

182 

184 

(0  29-85) 

TantaUo  add,  fa 

222      (0 18*01) 

rnKM»n,N 

14 

TnxuBiiTic,  Te 

64-14 

KUricadd,^ 

54 

(0  74-07) 

THALUUlf,  Tl 

208 

NH«0 

26 

THOBTOllfTb 

119 

DOUMyOs 

99-5 

Thoria,  th 

135      (0 11*84) 

CTGiir,  0 

8 

Tnr  (StannumX  Sn 

59 

UULOIUIC,  Pd 

53 

OxydofTin,  Sn 

75      (0  21*88) 

I06PHOVU8,  P 

31 

TiTAinuM,  Ti 

25 

Fbocpboric  add,  P 

71 

(0  56-34) 

Titanic  add,  ti 

41      (0  39-02) 

98-94 

Tuvosmr  (WolframiomX 

W 

92 

[.ncBUif,  Fb  (Lead) 

103-5 

Tungstic  add,  W 

116      (0  20*69) 

0x7dofL6td,i*b 

111-6 

(0    7-17) 

Ubahium,  XT 

59*4 

iXAflBiuic  (KaliamX  K 

3911 

ProtoxydofU.,  tr 

67*4    (011*87) 

PoCaua,  a 

4711 

(0  16-98) 

Sesquioxyd  of  U^  S 

142-8    (016-8) 

100 

YAKADnTM^y 

68*5 

mmuu,  Rh 

5216 

WoLWUMnm,  W  (Tungsten) 

92 

DBnnuic,  Bb 

85-4 

Tungstio  add,  W 

116      (0  20-69) 

OTHmujc,  Bn 

6216 

YiTBIUll,  Y 

32*18 

Bmuic,So 

39-5 

Tttria,^ 

40-18  (0  1916) 

uiiDic,  a 

14 

Zinc,  Zn 

82-53 

Saica,^ 

80 

(0  53-83) 

OzydofZinc,  Zn 

40*53  (0  19*74) 

Lm(AigeoiimiX  Ag 

108 

ZiBOONnnc,Zr 

44*80 

nuM  (KatriamX  Ka 

28 

Qroonia,  2r 

60-80  (0  26*31) 

1 

2 

8 

4 

5            6            7 

8 

9 

A         0*8889 

1-7778 

2-6667 

3-6556 

4-4445    5-8334    62228 

7-1112    8-0001 

,        &         01898 

0-8896 

0-5094 

0-6792 

0-8491     10189     11887 

1*3585    1*5288 

j        Li        0^333 

10666 

1-5999 

2-1332 

2-6665     8-1998    3*7881 

4-2664    4-7997 

1        ttg       0-40 

0-80 

1-20 

1-60 

2-00        2-40        2-80 

3*20 

3-60 

libi       0-1253 

0-4507 

O-6760 

0-9014 

11267     1-3521    1-5774 

1-8028    2*0281 

8fi       0-S088 

0-6076 

0-9112 

(    1-2151 

1-5190    1*8227    2*1265 

2-4304    2-7841 

a         0^407 

1-4814 

2-2221 

2-9628 

8-7085    4*4442    5-1849 

5*9256    6-6668 

JTa       0-2581 

0-5162 

0-774J 

\    1-0824 

1-2905    1-5486    1-8067 

2*0648    2*3229 

1^         0-5684 

11268 

1-6902 

t    2-2586 

2-8170    3-3804    8-9488 

4-5072    5-0706 

Pb       Oi)717 

01485 

0-215S 

1    0-2870 

0*8587    0-4304    0-5022 

0*5740    0*6457 

8i         0-5833 

1-0666 

1-600C 

2-1883 

2-6666    3-2000    3-7383 

4*2666    4*8000 

dr        0*1645 

0-3091 

0-4631 

0-6188 

0-7729    0*9275    1*0821 

1-2367    1-3918 
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XIV  INTRODUOnOH. 

The  percentage  of  oxygen  in  each  of  the  oxygen  compoonds  enumerated  in  the 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  of 
the  compound ;  and  the  percentage  of  etUphury  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sulphids. 

7.  The  atomic  ratio  is  cdlculaied  from  the  percentage  ratio,  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  Al  and  0 
in  alumina  being  58*4  :  46*6,  53*4-7-13*75  gives  8*93,  and  46*9  —  8=5*85 ;  whence 
the  ratio  3-98  :  5*85,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  1*5  or  2  :  3,  which  b  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  M  Si,  the  percentage  of  silica  and  alumina  is  36*8,  63*2 ; 
whence,  dividing  the  former  by  30  (at.  w.  of  silica),  and  the  latter  by  51*5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  18*75,  8,  the  ratio  deduced  would  be 
1:2:5. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxy^n  in  the  percentages  of  the  constituents.  Take,  e,  g,^ 
a  silicate  of  alumina  consisting  of  Si  36*8,  iitl  63*2=100.  If  100  of  silica  contain 
53*38  of  oxygen  (see  table^  then  36*8  will  contain  36*8  X  '5333  or  19*625  (since  100  : 
36*8  : :  53*83  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6x*682  or  29*45;  now  19*625  :  29*45  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  foUows 
^m  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  £1  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
age of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element ;  ft,  for  protoxyds  in 
general ;   S,  for  sesquioxyds  in  general. 

10.  In  the  formula  3  Oa*  Si-f  iU'  Si',  the  prefix  3  applies  to  the  whole  Ca^  Si  (or, 
in  ^neral,  to  all  before  the  first  comma,  or  first  4-  or  — ) ;  but  the  small  *  only  to  Ca, 
it  signifying  2  Oa;  and,  in  the  second  ^art,  the  small  *  si^ifies  that  there  are  2  £1, 
and  the  sznall  ',  3  SI  The  oxygen  ratio  for  the  Oa  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Ca  to  1  Si,  2  Oa  as  well  as  1  Si  containing  2  O ;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  SI  to  3  SL  The  oxygen  ratio  for  the  whole  Oa,  Xl,  si  in 
the  formula  is  6  :  6  :  12=1 : 1  :  2 ;  and  for  the  Oa+  Xl,  Si  it  is  1  +  1  :  2  or  1  :  i. 

In  the  formula  (\  Oa"+ J  Xl)'  Si",  the  index  "  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  uie  part  in  the  parenthesis  is  1  :  1,  there  being  x  Oa* 
to  ^  £1;  the  O.  ratio  for  Oa,  £1,  Si,  in  the  formula,  is  1  :  1  :  2 ;  and  for  Oa+^l,  si,  it 
is  1 :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
tution. 

There  are  many  compounds  allied  to  the  above,  for  example :  (^]i[g*+ j^  ^1)*  gi> 
(J  *e"+iil)'  Si",  (i  lig'+i  3Pe)'  Si",  etc.     The  symbol  R  is  used,  in  the  manner  above 
explamed,  in  writing  a  general  formula  for  the  ^roup  containing  these  and  other  re- 
lated compounds;  as  (^  ft"+|  fi)*  Si".    So  &  C  is  a  general  symbol  for  any  carbonate 
of  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulpbiir 
<5ompounds,  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  As«,  Sb«,  Bi«,  Ni„  Pa,  or  As,  Sb,  fii,  ifi,  P.  The  atomic  weights 
of  these  elements  in  the  table  are  double  the  value  which  is  often  ^ven  them  in  the 
old  system. 
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18.  Binarf  compoumh  are  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  e.  g,^  nu^esia,  Mg  O,  conmstinff  of  magnesimn  and 
oxTgen ;  water,  H  O ;  silicic  acid,  or  siHca,  Si  O* ;  pjrite,  Fe  S  . 

Ternary  compounds  (called  also  salts  and  double  binaries)  consist  of  elements  of 
three  kinds,  (l)  basic^  (2)  addic^  (3)  aeidiJU,  Thus  a  silicate  of  lime  and  magnesia 
(or  oalcinm  and  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silicon,  (3) 
oxygen ;  sulphate  of  lead  contains  (1)  lead,  (2)  sulphur,  (3)  oxygen ;  the  sulphanti- 
monite, Jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  (3)  sulphur. 

13.  Polymeres  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Thus  the  compounds  26H",  3^H»,  46BP  (generally  written  6* H*,  6» H', 
6*  H*),  are  polymeres  of  B  H". 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
eonsfcitntion  of  inorganic  compounds,  and  although  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  this  place : 

The  replacing  power  cf  the  elements  is  in  proportion  to  their  combining  power,  this 
combining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidific  element,  whatever  it  may  be). 

Hie  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds ;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the  suc- 
cessive members,  by  1,  3,  2i,  5,  3,  7,  4),  by  which  division  they  are  reduced  to  the 
protoxyd  form ;  C,  the  basic  elements  without  the  oxygen : 


A. 

BO 

B«0> 

B0» 

B»0» 

B0« 

B«0^ 

BO* 

B. 

BO 

BlO 

Bio 

BlO 

Bio 

BfO 

BiO 

a 

B 

Bf 

Bi 

Bi 

Bi 

B^ 

Bi 

According  to  the  above  law,  the  R,  R^,  R*,  etc,  in  the  hist  line  are  mutually  replace- 
able, 1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  ^.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  elementrlike  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  O,  Fe  S,  (2)  Fe*  0',  (3) 

Fe  8%  (4)  Fe  O*,  containing  this  metal  in  the  four  states  Fe,  Fe',  Fe*,  Fe*. 

These  different  states  of  elements  are  best  designated  in  tiie  symbol  by  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflicting  numbers 
for  atomic  weights  and  combining  relations  are  avoided.  The  above  lines  A,  B,  C, 
thus  written,  inll  become : 


A 

«B0 

3/7BO 

2yB0 

6^0 

3«B0 

IllELO 

4irB0 

B 

aBO 

/mo 

yBO 

^0 

<B0 

;bo 

iBO 

a 

oB 

fiR 

yB 

iB 

(B 

;» 

i}B 

In  each  table  the  Ime  B  is  like  C,  except  in  the  addition  of  0 ;  and  the  line  A  is 
e({nivalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
oxygen  in  the  oxyds,  that  ia,  severally,  by  1,  3,  2,  5,  3,  7,  4.  iSxamples  of  the  use 
of  £ese  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
throoghout  the  volume. 

15.  In  the  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
enclosing  figures  inoplies  that  the  substance  referred  to  was  determined  by  the  loss, 

Niew  System  of  Vhemistry.  In  the  new  system  of  Chemistry  many  of  the  elements 
hare  their  atomic  weights  of  double  the  value  given  in  the  preceding  table,  and  their 
Bfmbob  sxe  accordin^y  written  with  a  barred  letter,  as  follows : 
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16.  TaHe  of  Atomic  WeighU  according  to  the  New  System. 


Antimony,  Sb 
Argentum,  Ag 
Arsenic,  As 

A  nrnwi^  Au 

Barium,  Ba 
Beryllium,  Be 
Bismuth,  Bi 
Boron,  Bo 
Bromine^  Br 
Cadmium,  ^d 
OBBsium,  Gs 
Calcium,  €a 
Carbon,  e 
Cerium,  6e 
Chlorine,  CI 
Chromium,  6r 
Cobalt,  eo 
Columbium,  61 
Copper,  6u 
Erbium,  £b 
Ferrum^Fe 
Fluorine,  F 


27-5 
122 

108 

16 

196 

137 

9-4 
210 

no 

80 
112 
133 

40 

12 

92 

36*40 

62*48 

69 
188 

63*4 
112-6 

66 

19 


Glucinum,  Be 
Ck>1d,  An 

Hydrargyrum,  Sg 
Hydrogen,  H 
Iodine,  I 
Iridium,  ir 
Iron,  Fe 
Trfiuthanum,  £a 
Iiead,Pb 
Lithium,  11 
Magnesium,  Mg 
Manganese,  Mn 
Mercury,  Hg 
Molybdenum,  Mo 
Nickel,  m 
Nitrogen,  Ni 
Oamiuni,  ^ts 
Oxygen,  O 
Palladium,  Pd 
Phosphorus,  P 
Platinum,  Ft 
Plumbum,  Pb 
Potassium,  K 


9*4 
196 
200 
1 
127 
198 

66 

92-8 
201 
1 

24 

66 
200 

92 

69 

14 
199 

16 
106 

31 
197-88 
207 

39-1 


Bhodium,  lUi 
Rubidium,  fib 
Buthenium,  Bu 
Selenium,  Be 
Silioon,8i 
Silver,  Ag 
Sodium,  Na 
Stannum,  6n 
Stibium,  Sb 
Strontium,  Sr 
Sulphur,  fi 
Tantalum,  Ta 
TeDurium,  ¥e 
Thallium,  Tl 
Tin,  6n 
llfcanium,  ¥i 
Tungsten,  W 
Uranium,  F 
Vanadium,  V 
Yttrium,  ¥ 
Zinc,  Zn 
Zirconium,  2r 


104-32 

170-8 

104-32 

r9 

28 
108 

23 
118 
122 

87-5 

32 
182 
128-28 
203 
118 

60 
184 
118-8 
187 

64-36 

66 

89-6 


The  elements  in  the  preceding  table  whose  atomic  weights  are  not  doubled  (or 
which  hare  not  barred  letters  in  we  symbols),  are  hydrogen ;  gold,  silver ;  the  alkali 
metals,  potassium,  etc.;  the  arsenic  group,  arsenic,  antimony,  bismuth,  nitrogen, 
phosphorus,  with  boron ;  the  chlorine  ffroup,  chlorine,  bromine,  iodine. 

17.  Li  the  combinations  between  dements  of  the  former  series  occur,  hydrogen 
being  taken  as  the  unit,  the  ratios  1  :  1,  1  :  8, 1  :  5 ;  and,  with  reference  to  the  odd 
numbers  1,  8,  6,  these  elements  are  called  perissads.  While  in  the  combinations 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2, 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  artiade.  The  words 
*spitf(f6€  and  aprio;  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic. 

18.  As  oxygen  is  one  of  the  doubled  elements,  a  protoxyd  of  a  perissad  must  con- 
tain 2  of  the  latter ;  and  water,  accordingly,  has  the  formula  HaO,  potash  EsO,  soda 
NaaO}  €tc.  But  the  protozyds  of  dements  of  the  other  series  have  simply  the  sym- 
bols Mff0  for  magnesia,  €aO  for  lime,  etc 

19.  In  the  formulas  of  the  salts,  or  ternaries^  instead  of  dividing  the  oxygen 
between  the  acidific  and  basic  elements  (thus  malong  the  acid  and  baM  in  the  com- 
pound distinct,  as  in  the  old  system),  the  symbol  of  each  of  the  elements  is  placed 
separately.  Ilius,  &g>Si  becomes  Si  Mgi  04 ;  or,  in  the  method  of  writing  adopted 
in  this  work,  6i|0«|Mgs. 

20.  It  is  held  that  in  some  classes  of  compounds  only  part  of  the  oxyjo^n  serves 
to  unite  the  acidic  element  (Si)  to  the  basic.  For  example,  for  Ag  £  the  for- 
mula is  6i  O|09|Mgi  only  two  of  the  three  of  oxygen  being  regarded  as  vntlin^  oxy- 
gen.   To  explain : 

20.  As  sihcon  oombbes  with  20,  and  20  are  eauivalent  to  4H ;  and  magnesia,  or 
any  protoxyd,  with  10,  which  equais  2  H ;  the  comoining  character  of  silicon  is  repre- 
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H         H 

seoted  by  Si    ,  and  that  of  magnesiuni  by  H — Mg — H,  silicon  having/our  bonds  of 

H  H 

attoictioD  (being  therefore  a  tetrad)^  and  magnesiam  two  (it  being  a  dyad).    Combi 

H         HH, 

\  /      \ 
ning  the  two  makes  Si  Mg.    Substitnting  O  for  2  H  in  the  diagram,  it  becomes 

/  \  H         HH 

0==Si        Mg ;  in  which  only  two  0  unite  the  Mg  and  Si,  one  0  being  combined 

e 

alone  with  the  SL    Hence  the  form  of  the  above  formula,  Si  0|Oa|Mg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  language  of  the  old  sys- 
tem), the  diagram  becomes 

HH^        HH  ,      e        O 

Mg  Si  Mg ;  and,  substituting  oxygen  as  before,  Mg        Si        Mg.     Here 

Vi^  >/  V  V 

all  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  Si|04|Mg». 

21.  The  number  of  atoms  of  uniting  oxygen  is  equal  to  the  number  of  bonds  of 
attraction  in  the  basic  or  acidic  element,  according  as  the  former  or  latter  has  the 
smalls  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
ame  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oxyd,  and  therefore  0,  is  the  uniting  oxygen,  one  0  remaining  with  the  SL  If  the 
base  is  two  of  a  protoxyd  there  are  tour  lK>nd8  of  attraction  in  the  basic  element  (as 
well  as  the  acidic^,  and  the  uniting  oxygen  is  04.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  but /our,  and  the  uniting  oxygen  will  be  0*,  the  rest  being  united  with  the 
bsaic  element  and  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amount  of  l)ase  be  increased,  t(  being  determined  by  the  greatest  number  of  bonds  of 
attraction  common  to  the  two,  the  basic  and  acidic  elements.  With  two  of  silica  the 
bonds  of  attraction  will  be  eight,  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
and  acid  in  the  old  system :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
number  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
greater  than  that  of  the  acid ;  and  in  thb  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
noo-uniting  0  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
sulphate,  etc) ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
former,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  formula 
is  tunned  about,  and  it  makes  the  right  part     See  for  examples  of  the  latter,  p.  862. 

23.  For  the  sulphur,  selenium,  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  ¥e  is 
substituted  for  0.  So  also  for  ternary  nuorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  Fi  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
¥) ;  and  m  a  few  others,  by  Cla. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /8R,  ^R,  ^R,  sR,  etc,  become 
dR.  rRy  aR,  fR  I  or,  in  the  case  of  perissads,  /SR„  yB.t,  etc.  As,  Xa,  and  B  of  the  old 
system  become  Asi  Btj  and  Bi  0b  m  the  new,  and  As  and  B  are  not  monads,  these 
formulas  are  equivalent  under  the  new  system  to  3  ^As  0,  3  /sB  0. 

26.  The  classification  in  this  work  is  based  on  the  following  classification  of  the 
eiemeots,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202. 
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A.  Feriaaads. 

Potassium,  Sodmiii,  Onsium, 
Rubidium,  Lithiiim,  Thalliiun, 
Hydrogen,  Silyer,  Gk>ld. 


B.  Artiadg, 
1.  iBON-ALumKuif  Group. 


Clamfication  of  the  ElemenU, 

Series  IL 

A.  Perisaads, 

Nitrogen,  Phosphorus,  Arsenic, 
Antimony,  Bismuth,  Colum- 
binm.  Tantalum,  in  the  SR 
state. 

Boron? 

B.  AriiadB, 


a.  Ibok  Sub^boup. — ^Platmum, 
etc..  Cropper,  Lead,  etc..  Iron, 
Cobalt,  Zinc,  Cadmium,  Nic- 
kel, ^angauose,  Chromium, 
Tungsten,  etc.,  Cerium,  Yttri- 
um, etc.,  MagDesium,  Calcium, 
Strontium,  Barium ;  also  Hi, 
K,,  Na,,  eta 

ft.  ALuminTH  Sub-group.— Alu- 
minum (/y:M):  alBo0¥e^0Mn, 
//€r,  ffB,  etc' 


1.  Sulphur  Group. 


Sulphur  (rS),  Selenium,  Telluri- 
rium,  Holjbdenum;  alsocFe, 
cOr,  c^n,  rr^,  tW. 

2.  Carbok-Siucom  Group. 

Carbon,  Silicon;  also  >6,  >Se, 
yTe,  etc 


Series  nL 

A.  Peristads, 
Chlorine,  Bromine,  Iodine. 


B.  Perisaad  (or  ArUad), 
Boorine. 


C.  ArUad. 


Oxygen. 


8.  Tor  Group. 

Tin,  Titanium,  Zirconium,  Tho- 
rium; also  yH,,  y¥e,  yMn, 
yeo,  yPb,  y6u,  etc 

This  classification  assumes  that  the  metal  iron,  for  example,  when  in  the  deutoxyd 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutoxyd  state ;  that  chromium, 
molyhdenuro,  etc,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc.,  in  the  tritoxyd  state ;  and  lurther,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  unquestionably  allied,  the  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  fn>m  them  the  student  will  easily  supply  those  here  omitted. 

20.  Sulphidij  TelluridSy  Selenidi^  Arsenids,  AnHmonids^  JBismuthids.  The  fol- 
lowing are  the  formulas  of  species  from  the  lists  on  pages  26,  34,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  sulpbur 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  in 
these  sections  being  half  less  than  are  given  in  the  table  on  pages  xii,  xiii. 


2e.  As,Bt 


27.  As,  6« 


34.  MoSi 


a.  L     36.  Ag4Sb 

36.  Ag„Bi 

87.  6u,  Ah, 

2,IL    40.  Ag.S 

46.  (Fb,eu)Se 

56.  ZnB 

41.  (Ag^Pb)S 

47.  Pb,Hg)Se 

58.  Ag,¥e 

44.  PbS 

48.  PbTe 

61.  6u6 

45.  PbSe 

49.  (eu,Fe)6 

62.  (6u,Ag,)6 
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101.  sb,6,|s,|eii 

118. 

A8.6|S4|Pb, 

loa.  Bi,S,|8,|ea 

in. 

Sb,|S4(AgO. 

104.Sb,S,|8,|Fe 

118. 

A«a|S.KAg,). 

105.  A8,5,|S«|Pb 

119. 

8b.|s.Keu,Pb), 

108.  8b,S,|S4Ag, 

121. 

Bi48e|6ll, 

iio.A8,S||s,|eii} 

122. 

6ba|S«|Pbt 

INTBODUCnOK.  XIX 

2»  m.  75.  Pe  8„  or  yFe,  St  86.  m  (S,  As),,  or  >^, (S,  As). 

81.  26oS+6oS»,or(6o,rGo)tSa  94.  Pe  (S»  As),,  or  yPe,  (B,  As)^ 

88.  (6o,Pe,)H)As„orxR,8.  9a  (Ag,Au,)¥es 

86.  6o(8,As)„ory€o,(8,A8),  100.  euS 

1 25.     (en,  eta,  e|S,KBb„  As,) 

127.  (en,  Pe)«  SfSJAs, 

128.  (Pb4  6|s/|Sb, 

129.  Pb.  S,|9«KSb„  As,) 
180.        (Ag,).8,|S.|Sb, 
131.  (Ag„eu),.S,|S.KSb,+As,) 

111.    Sb,  S|S4KPb^  Ag,),  128.  (Bl„8b)|S4Pb,  132.  As,  8,|8e|6a 

27.  dhridSf  BromidSj  lodids.  For  the  Chlorids,  Bromids,  lodids,  p.  110,  the 
following  are  examples  of  the  new  formalas : 

138.  Hg,a,  142.  AgBr  147.  (K„Mg)a,+4aq 

137.  Xa  148.  Ag  I  148.  (6a,Mg)a,+4aq 

138.  Naa  144.  Hg,I,  150.  Pb(ia,+ie) 

139.  NH«a  145.  PbCl,  151.  Pb(ia,+|e) 

140.  Aga  146.  Pe,CU 

28.  Fluaridt.  Under  the  Flnorids,  if  flnorine  is  taken  as  a  perissad,  among  the 
formulas  of  p.  128,  Ca  F=in  the  new  system,  Oa  F« ;  Ce  F=ee  Ft ;  3  Na  F+ Al*  P 
=Xa.  Al.  F., ;  (Ca,  Na),  F+ Al'  P=(ea,  Na,),  Al.  F,. 

20.  Oxyd9.  A.  For  the  ^nAycfrotM  Oxy<U,Tp^.  131,  132,  examples  of  the  formalas 
are: 

1.  178.  MgO  175.  H,e  176.  Zne 

2.  179.  Al,  e,.  or  0Mt  O,  181.  (Fe,  6¥e,  y«),  O, 
180.  Pe,  e„  or  5Fe,  O,                              182.  (6a,  yK),  O, 

3.  1.   188.  (iMg-hf09iM,^Fe))4O4  187.  (iMg+f /9Pe)4e4 

184.  (i  Pe+|/h^l)4  04  188.  (^  (2n,  Pe,  Mn)+f  (/TPe,  0Mn))^ O4 

188.  tt  Pe+f /?Pe)4  e*  189.  (i  (Pe^  Mg,  er)  +  f /?»)4e4 

3,  2.   191.  (^Be+^0M)^B4 

4.  198.  SQe„oryeD,e,  195.  (iMn+iyMn),e, 
198.  «  e„  or  ym,e,                                 197.  (i  Pb+i  yPb),  O, 

The  general  formohi  for  the  Spinel  groap  is  (4  R-(-f  j3R)4  O4. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  (ft+R,)64,  But  this  formula  contains  the  fiction  of  2  R 
ni  R,0,;  when,  in  fact,  while  there  are  2  B  in  atomic  weight,  there  are  actually 
3B  in  replacing  power,  as  already  explained  (p.  xr).  Some  additional  sign  is 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  as 
hereMopted. 

80.  R  For  the  Hydrwu  Oxydiy  p.  167,  the  formulas  become,  if  the  species  are 
regtfded  as  only  oxyds : 

101  {\  H,+f  0¥e)n  e,  204.  (J  H,+f  /?Pe),  O,  206.  (i  H,  +  f  5Pe),  O, 

2W.  (iH,+|iJAl),e,  205.  (iH,+f  afa),e,  207.  (| H,+f /JPe), 0, 

B 
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208.  {in^-hiiB¥e,0M))te.  212.  (iH,+i/?Al).e,  216.  (iH,+i(i/?FeH-JMg)), 

209.  (I  H,-|-|  (W,  fi¥e))t  e.  218.  (i  H,  +  i /?Pe).  0,  e,+3  aq 

210.  (iH,+iMg),e.  214.  (iH,+i(^/?Al+JMg)).  216.  » H,+i (/9F, ^Fe)). 0, 

211.  (iH,+iMn),  e,  0.-I-2  aq 

Bat  if  teraaries  (or  salts),  as  generally  admitted,  the  formulas  are  : 

202.  /5Fe.eje,|H,  207.  /?Fe,e|e4|H4  211.  Mii|e,|H, 

203.  /?Al,ea|e.|H,  208.    /?(A1.  Fe),  e|e4|H4  212.  ^Al,|e.|H, 

204.  /?Fe«  e4e,|H,  209.  /?(F,  Fe),  0104^4  213.  /?Fe.|e4H, 
206. /?Mn,eje4H,  210.  Mg|e,|H,  214.  (/9A1,  Mg),|ee|H« 
206.   /?Fe,e,|e.|H.                                 or     Mg,|e,|H«  216.   (/?Fe,  Mg),|e4He 

or  /?Fe,  e  |ea|H,  or  3  (Mg|e,|Ha)  216.     0(^,  Fe).|e.|H. 

31.  0.  For  the  Oxyds  of  Elements  of  the  Arsenic  Group,  etc.,  p.  138,  the  formulas 
are: 


219. 

Ai,e. 

222. 

Bi.e, 

224. 

Moe.CoricMotO.) 

220. 

Sb,e. 

223. 

Bi,e,4-Q 

226. 

8b.(e,s). 

The  hydrated  species  are  properly  ternaries ;  but  there  is  still  some  doubt  over 
their  composition. 

3.  Phtsio^l  and  Blowpipe  Oharaotbrs. 

« 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for  hard- 
ness, and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned bemg  meant :  1,  Talo  ;  2,  Gtpsum  ;  3,  Calcite  ;  4,  Fluorftb  ;  5,  Apatite  ; 
6,  Obthoolasb  ;  7,  Quartz  ;  8,  Topaz  ;  9,  Corundum  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  83nDi- 
metrically  with  reference  to  these  axes.  In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse. 
The  optical  axis  has  the  direction  of  the  vertical  axib. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bisec- 
trix ;  that  bisecting  the  acute  angle  is  the  acute  bisectrix,  or  the  bisectrix^  as  the  term 
is  employed  in  the  descriptions  beyond  ;  that  bisecting  the  obtuse  angle  (and  which 
is  at  right  angles  to  the  acute)  is  the  obtuse  or  conjugate  bisectrix, 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  vo  the  cryatallo- 
graphic  axes ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
any  two  of  the  crystallographic  axes ;  that  is,  one  through  each  a  and  6,  a  and  c,  or 
6  and  c. 

6.  Id  mineral  species,  the  position  of  the  bisectrix  is  constant^  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

7.  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  O.F.  for 
oxydizing  flame  ;  R.F.  for  reducing  flame,  A  closed  tube  is  a  small  glass  tube  dosed 
at  one  en<£ 
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Hie  following  is  the  scale  of  fusibility  adopted  (that  of  von  Eobell) :  1,  Qthly 
Antdiokt  ;  2,  Natboute  ;  3,  Almandine  (var.  of  garnet) ;  4,  Gbjsen  Aotinolitb 
5,  Orthoclase  ;  6,  Bronztte. 

4.  Cbtstalloqraphy. 

1.  The  systems  of  crystallization  are  as  follows : 

1.  Having  the  axes  equaU    The  Isometric  system. 

2.  Having  only  the  lateral  axes  equal.     The  Tetragonal  and  Hexagonal. 

3^  Having  the  axes  unequal.    The  Orthorhombic,  Monoclinic,  and  Triclinic. 


The  names  Monometric,  Dimetric,  and  Trimetric,  used  in  former  editions  of  this  work,  have 
Wn  set  aside  for  the  above  for  two  reasons:  (1)  the  fact  that  the  names  want  precision,  the 
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hexagonal  system  being  as  much  dimeirie  as  the  tetragonal,  and  the  monodinic  and  tridimc  as 
much  trimetric  as  the  orthorhombic ;  (2)  the  desire  to  promote  miiformity  in  the  language  of 
science.  The  names  employed  appear  to  be  the  best  that  have  been  proposed,  and  those  most 
generally  used ;  and  hence  those  that  have  the  best  claim  for  universal  adoption. 

A.  Isometric  System.  2.  Some  of  the  simpler  isometric  forms  are  represented  in 
figures  1  to  50.  fig.  1,  a  cnbe  (with  three  equal  axes) ;  2,  an  octahedron  (or  rega- 
h^  octahedron) ;  3,  a  dodecahedron  (or  rhombic  dodecahedron) ;  4,  5,  combination 
of  cube  and  dodecahedron ;  6,  7,  cubo-octahedron ;  8,  combination  of  octahedron 
and  dodecahedron  (by  noting  the  lettering,  like  planes  being  lettered  alike  through- 
out, the  several  combinations  are  easily  read  on ) ;  10,  a  trapezohedron  (24-&ced 
solid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dodeca- 
hedron in  different  positions. 

3.  The  following  are  some  of  the  angles  among  isometric  forms ;  adjacent  planes 
are  to  be  understood,  unless  it  is  stated  otherwise  : 

0  A  0=90^  f.  1.  1  A  ^2=160°  32',  C  11.  *-2  A  t-2,  A,=143'  8',  t  17. 

0  A  1=125  16',  f.  6,  7.  1  A  H=15'?  26  «  A  i-2,  0,  =  143  8 

0  A  t=135,  £  4»  6.  1  A  3-3=160  30,  £  20.  i-2  A  f.2,  ov.  top,=126  62 

0  A  i-^t=  1  A  1=169  49  «  A  i.3=171  62 

0  A  f-4  =  143  8  1  A  2=164  12,  £  24.  «  A  2-2=165  64 

0  A  H=UO  11  1  A  8=168  f-3  A  t-S,  A,=164  9,  t  18. 

0  A  t4=141  20  1  A  8-}=16'r  46  f-8  A  t-3,  C,=126  62 

0Ai.|=U6  19  1  A  4-2=161  62                            2  A  2,  A,  =  162  44,  £  26. 

0  A  »-2=l63  26,  £  16,  n.  1  A  5-J=161  25                             2  A  2,  B,=141  3^ 

OaH=166  48  1AH=146  46                            3A3,  A,=142  8 

0  A  1-^=168  12  1  aV-V-=161  47                        8A3,  B,  =  163  28^ 

OAi-3=16l  34  tAt=120,  £3.                             3-|,  A,  =  168  13 

OAM=rl66  68  <Ai,ov.  top,=90                        3-i,  B,=149 

0  A  1-6=168  41  <Af.}=n3  39                             84,  C,=168  13 

OAM0=178  34  •At.J=ni  62                            4-2,  A, =162  16 

OaH=133  19  iAf.J=167  42                             4-2,  B,  =  164  47^ 

0AH=136  45  <A^2=161  H  £  21.                   4-2,  C,  =  144  3 

0  A  2-2=144  44,  £  9,  10.  •*  A  i.J=166  48                             2-|,  A,  =  164  64^ 

0  A  H=160  30  •  Ai.8=153  26                             2-1,  B,=136  24 

0  A  8-3=164  46,  £  15,  i  A  M=149  2                               2-^,  C,=164  64^ 

OaH=147  16  <Af.5=146  18                             64,  A, =162  20 

0  A  i,  ov.  1,=116  14  t  A  2-2=160                                  6-f,  B,=160  32 

0  A  2,      "     =109  28,  £  23.  i  A  3-1=160  64                           6-^,  C,  =  162  20 

0A3,      "     =108  16  <A3.3=148  3l                            7-J,  A,=168  47 

OA2-J=164  46  tA4-J=166  6                              7-|,  B,=166  2 

O  A  8-5=143  18,  £  26,  27.  •  A  6-J=162  68^                         7-|,  C,=136  47 

0  A  4-2=160  48  <A  V-3=150  46                          H,  A,  =  163  49 

0  A  64=147  41  2-2  A  2-2,  B,=181  49,  £  10.            H,  B,=157  3i 

0  A  7-1=165  42  2-2  A  2-2,  C,=146  27                       H,  0,=138  48 

0  A  V-¥=152  4  2-2  A  2-2,  ov.  top,  =  109  28             V-V",  A,=166  67 

1  A  1  =  109  28,  £  2.  f  A  |,  B,  =  136  48                          V-¥,  B,=152  7 
1  Al,  top,=70  32  |Af,  0,  =  119  38                          V-V,  0,  =  140  9 
1  A  »=  144  44,  £  a  8-3  A  8-3,  B,=144  64,  £  15.            4-1,  A,  =  147  48 
1  A  i-}=144  15  3-3  A  8-3,  C,=129  81                       4-|,  B,  =  157  23 
1  A  <-i=143  66  i-H  A  i-H,  A,=121  43                     4-i,  0,=164  3i 

1  A  t-|=148  11  Hi  A  Mi.  0,  =  177  3f  6-t,  A,=152  20 

1  A  i.2=l40  16,  £  12.  /4  A  t4,  A,  =  127  34  6-5,  B,=160  82 

1  A  t-f =188  68  i4  A  t-}.  0,  =  167  19  6-|,  C,=162  20 

1  A  »-3=136  64  ^4  A  H,  A,=129  47  V-3,  A,=172  61 

1  A  *.4=184  26  i-l  A  t-f,  0,  =  168  44  V-3,  B,=164  33 

1  A  1-5=132  48  i-l  A  i-},  A,=183  49  V-3,  0,=128  16 

1  A  H  =  168  41  f-l  A  f.},  0,=157  28 

The  angles  A,  B,  G,  above,  are  those  over  the  edges  so  lettered  in  the  figure  referred 
to,  or  over  the  corresponding  edges  in  related  forms. 

4.  Figures  29  to  49  represent  AemtAeef ra^  forms,  or  those  having  for  some  or  all  the 


Digitized  by  VjOOQIC 


INTEODUCnON. 


XXlll 


places  half  tbe  number  which  complete  symmetry  requires.  In  fl  29  the  plane  1 
occurs  on  only  half  the  8  solid  angles,  and  81,  the  tetrahedron,  results  from  the 
extension  of  these  planes ;  and  so  for  the  rest  Fibres  29  to  40  are  of  inclined 
hemihedrons;  and  41-49  oi  parallel  hemibedrons.  Some  of  the  angles  are  as  fol- 
lows ;  many  are  the  same  as  for  the  preceding  forms. 


3lA 


1 A  1=70'  32',  f.  31, 

3lA. 

3-3  A  3-3,  0,  =  134°  2' 

<.3Ai-8,  C,=107°  27f 

A},  A,  =  162  39i 

8-|A3-f,  A,  =  168  18,  f.  39. 

i4AH  A,=161  66 

4Af,B,=82  10 

8-f  A3-f,  B,  =  110  fi^ 

i-4At-4,  0,  =  108  3t^ 

aA2,  A,=  162  44 

3-}  A  3-1,0,  =  158  13 

4-2A4-2,  A,  =  128  16 

2A2,  B,=90,£37a. 

4-2A4.2,  A,=162  16 

4-2  A  4-2,  B,  =  164  47^ 

8A8,  A,=U2  8 

4-2  A  4-2,  B,  =  124  61 

4-2  A  4-2,  0,  =  131  49 

8A8,  B,=99  6 

4-2  A  4-2,  C, =144  3 

8-  A8- ,  A,=116  23,  f.  45a. 

HaH,B,=98  22 

•-lAt-f,  A,=112  37 

8-  A3-  ,B,  =  149 

HAH,0,  =  160  16 

•  »-f  Af-I,  0,  =  117  29 

3-  A3-  ,0,=141  47 

2-2  A  2-2,  B.  =  109  28, 

f.  34. 

♦.2Af.2,  A,  =  126  62,  £47,48 

6-  A6-,  A,  =  119  ^ 

2.2A2-2,  C,  =  146  2^ 

<-2Af.2,  C,=118  36 

6-  A6-  ,  B,=160  32 

8-8A8.8,B,=124  7 

t-3Ai-3,  A,=143  8 

5-JA6-I,  0,=131  6 

In  the  forms  i-{,  i-2  (£  47),  i-d,  »-4,  A  is  the  angle  at  the  longer  edge,  and  0 
that  at  either  of  the  others. 
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50a  Fig.  60  represents  a  common  twin  or  compound  crystal  in  the 

isometric  system ;  and  50a  illustrates  tliat  it  corresponds  to  an  octa- 
hedron cut  across  the  middle  parallel  to  an  octahedral  face,  with  one 
half  revolved  60  or  180  degrees. 

B.  Tetragonal  System,  (Also  called  Quadratic,  Pyramidal,  Monodi- 
metric,  Diraetric,  Zwei-und-einaxige.)     6.  In  the  Tetragonal  system 
the  lateral  axes  (6)  are  equal,  bemg  the  diametero  or  diagonab  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral, 

6.  Owing  to  the  square  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4-sided  pyramid,  and  those  of  the  two 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planes 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submultiple  of  a ;  as  ^,  ^,  etc.,  2a,  fa,  da,  etc. ;  and  the  planes  of  such 
octahedrons  are  accordingly  lettered  1,  i,  ^,  2,  J,  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  but 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series ; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
t,  initial  of  infinity.     Thus  ^-t,  1-t,  2-i,  3-t,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
larger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prism^  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  i  or  /;  and  for  that  of  the  second  or  diametric,  i-i.  The  figures  on  pages  277, 
273,  are  examples  of  these  forms,  and  also  of  the  double  8-sided  pyramids  and  8-8ided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  iA,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difierence 
in  the  lettering,  that  0  in  the  cube  is  t-t  in  the  square  prism ;  thus  0  a  t-2  in  the  cube 
or  other  isometric  form  is  the  same  with  i-i  a  t-2  m  the  tetragonal  system ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  i-i.  A  line  drawn  vertically  on  the  plane  l-»  (f.  260,  p.  277),  that  is,  at  right 
angles  to  the  lower  or  upper  side,  is  the  hvpothenuse  of  a  right-angled  triangle,  the 
ba^  side  of  which  triangle  is  parallel  to  a  lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  taking 
6=unity,  a=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  l-t ;  and  therefore,  calling  tms  supplement  S,  a=tan  S. 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  {S')  of  the 
angle  0  a  l,  by  the  equation  : 

a=tan  5'-i-sec  45**;  whence  log  a=log  tan  S' — 10*1605150. 

C.  Hexagonal  System.  12.  This  system  differs  from  the  Tetragonal  in  having 
Ihree  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  b  at  right  angles  to  the 
lateral  (fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry.of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  630 ;  £  527,  p.  627.  In  f.  B,  1  cor- 
responds to  a  hexagonal  pyramid  of  the  fundamental  series,  and  1-2,  |-2,  2-2,  to 
similar  pyramids  of  the  intermediate  series ;  /  is  the  hexagonal  prism  of  the  former 
series,  and  t-2  that  of  the  intermediate  prism.  /a/==120%  /Ai-2=160%  t-2  Af.2, 
ov.  /,=120% 

14.  In  the  Rhombohedral  section  of  the  system,  the  planes  1,  2,  3,  ^,  etc.,  arc 
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planes  of  rliombohedrons,  having  for  the  vertical  axis  la,  2a,  3a,  ^a,  etc.,  la 
Deing  the  value  of  the  axis  in  the  fundamental  rhombohedron,  (E)  (figs.,  p.  6).  The 
angle  of  a  rhombohedron  mentioned  is  always  that  over  a  terminal  edge,  as  that 
between  the  upper  planes  R  of  figure  141,  p.  141 .  On  gradually  shortening  the  rhom- 
bohedron in  fig.  141,  it  may  become  ^R^  j^R^  and  so  on,  till  the  length  becomes  0, 


(f^ 


\kJ^ 


and  the  rhombohedron  is  reduced  to  a  flat  plane.  Hence,  starting  from  this  plane 
(which  corresponds  to  the  basal  plane  of  the  rhombohedron  or  hexagonal  prism),  the 
rhombohedron  as  it  elongates  reaches  the  form  of  fig.  141 ;  and  contmuing  the 
elongation,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  infinite, 
and  the  rhombohedron  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
planes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
mmus  ( — ).     The  planes 

0....i..l..2.../ (or   oo)  ....— 2..— 1..— J....0,  . 
lie  in  a  single  vertical  zone.    figs.  550,  551,  p.  679,  represent  the  forms  Rj  -^,  -2, 
-i,  4,  13. 

15.  The  value  of  the  vertical  axis  a  is  obtained  from  the  supplement : 
Of  0A1.2  {S)  by  the  equation  a==tan  5. 

Of  Oai    (S^  by  the  equation  a=tan  /S^'-i-sec  30\ 

The  latter  gives  log  a=log  tan  S^ — 10-0624694. 

D.  Orihorhombic  System.  (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
und-einaxige.)  16.  In  the  Orthorhombic  system  the  three  axes  are  unequal  and  inter 
sect  at  right  angles ;  and  the  three  diametric  planes,  or 
those  containing  the  axes,  are  consequently  rectangular 
in  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
with  replaced  edges  and  angles. 

17.  a,  6,  e,  are  the  axes,  of  which  a  is  the  vertical,  h 
the  shorter  lateral  or  brachydiagonal,  c  the  longer  lateral 
or  maerodiagonal.  O  is  the  hasal  plane  of  the  prism ; 
t-f  the  larger  lateral  plane,  parallel  to  the  longer  lateral 
axis ;  i4  the  smaller  lateral  plane,  parallel  to  tiie  shorter 
lateral  axis. 

18./  are  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  verti<^  rhombic 
prism,  having  its  axes  h  and  o  in  the  ratio  of  16  :  Ic. 
It  is  therefore  the  unit  or  fundamental  vertical  prism. 

19.  1-i  are  planes  parallel  to  the  longer  lateral  axis, 
and  having  for  the  axes  a,  6,  the  ratio  la  :  16 ;  extended 
opwards  tney  form  a  dmne  (so  named  from  domus,  a 
bouse),  which  is  called  the  macrodome.    The  planes  1-i 
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in  a  similar  manner  form  what  is  called  a  braehydomey  they  being  parallel  to  the 
shorter  lateral  axis;  its  axes  a,  e,  have  the  ratio  la  :  Ic,  ^at  is,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  domet. 
Their  summit  angles  are  of  coarse  supplements  of  their  basal  angles  (or  those  over 
the  vertical  planes  i-l,  t-l). 

20.  If  the  axis  b=l ;  half  the  obtuse  angle  of  the  nrism  /  be  called  X;  half  the 
summit  angle  of  the  macrodome  l-l,  T,  and  half  the  basal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  e : 

a=cot  y==tan  Z.  c=tan  X. 
Further,  X=i^  a /— 90»  ;     r=0  a  14— 90' ;  Z=iri  a  14—90". 

20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  6,  c,  the  ratio  la  :  lb  :  Ic,  It  is  therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  fl  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  by  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachydiagonal. 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  treblmg  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
i ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-1  or  2-1 ;  by 
halving  the  same,  the  dome  j^  or  ^4,  and  so  on.  The  letter  t,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  I,  that  it 
is  parallel  to  the  longer  lateral  axis ;  i,  that  it  is  parallel  to  the  shorter  lateral  axis : 
t  or  /  alone,  or  as  the  initial  letter  in  a  symbol,  signifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  »-l  is  parallel  ooth  to  the  vertical  and  longer  lateral ;  t-l, 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  5,  c,  the  ratio  16  :  Ir, 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  5,  c,  is  lb  :  2c, 
then,  as  e  is.  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  8a,  the  plane  is  3-2  ;  or  if  ^,  it  is  ^2.  So  for  the  ratio 
Sbilc]  if  the  vertical  axis  is  la,  the  octahedron  is  1-S ;  or  if  2a,  it  is  2-S ;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  t-3.  The  first  figure  or  letter  in  these  symbols  always  refere  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thus  be  viewed  as  lying  in  vertical  zoneSy  a  different  zone  for 
every  ratio  of  the  lateral  axes  b  :  c.  Each  senes,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  below  in  a  vertical  prism,  for  which  a 
is  infinite.  By  taking  the  planes  t-l,  i-i,  successively,  for  the  basal  plane  O,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  paraUel  to  one  another ;  and  wherever  a  series  of  planes  exists  having 
such  parallel  mtersections,  the  series  is  called  a  zone. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  27,  35,  338)  consist  of  the 
vertical  zones  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  hori- 
zontal intersections  in  the  crystal  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  m  a  zone,  subtracted  from  270",  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  14,  24,  84, 
take  the  supplement  of  0^14  (which,  if  0  a  14  is  124%  equals  ISO"— 124"=56'); 
then  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supplement  of 
0a24,  and  trebled,  of  the  supplement  of  the  angle  of  0a34.    The  same  for  the 
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planes  1, 2,  8,  or  1-2, 2-1,  3-2,  and  so  on ;  and  if  if  be  made  the  base,  then  in  the  same 
manner  the  angles  may  be  calculated  for  similar  zones  of  planes  terminating  in  t-I ;  or 
if  1*4  be  made  the  base,  for  zones  of  planes  terminating  similarly  in  1 1  So  if  the 
angles  are  ^ven,  the  relations  of  the  axes  may  be  calculated  by  reversing  the  process. 
24.  Making  the  brachydiagonal  &==nnity  : 

a==tan.  suppL  0  a  i-i ;  and  calling  the  angle  /a/,  over  i-l,  X: 

K  Mbnodmk  System,  (Also  called  Hemiprismatic,  Clinorhombic,  Monoclinohe- 
dral,  Zwei-nnd-^ingliederige,)  25.  In  this  system  two  of  the  axial  intersections  are 
rectangular,  and  one  is  oblique.  In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another ;  but  one  is  oblique  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 

26.  If  figure  E  on  pa^e  xxv  be  taken  as  representing  a  monoclinic  form  in  its 
usual  position,  then  a  wm  be  the  vertical  axis ;  b  the  inclined  lateral,  called  the  clino- 
diaff(mal;  e  the  other  lateral,  called  the  orthodiagonaL  The  angle  a  a  5,  or  the 
inclination  of  the  vertical  axis,  is  called  the  angle  C, 

27.  The  section  of  the  crystal  in  which  5,  the  cUnodiagonal,  and  a  lie  is  the  clino- 
diagonal  section ;  and  that  in  which  c  and  a  lie  is  the  orthodiagonal  section.  The 
vertical  plane  »-i,  of  f  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
M  ;  and  the  plane  i-i,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
is  lettered  t4.  The  angle  0^i'i=^u,  or  the  inclination  of  the  vertical  axis;  while 
O  A  t-i=90",  and  14  a  t-tssOO".    The  clinodiagonal  section  is  the  plane  of  symmetry, 

28.  The  domes  having  the  planes  parallel  to  the  clinodiagonal  are  called  clinodomes^ 
and  are  lettered  with  an  accent  over  the  i,  thus,  14  (14  in  f.  £),  24. 

29.  The  domes  parallel  to  the  orthodiagonal  are  nemidomeSj  the  planes  in  front  at 
top  being  unlike  in  inclination  those  in  Kont  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  14, 
24,  etc ;  the  other  is  opposite  the  obtuse,  and  is  lettered  -14,  -24,  etc. 

30.  The  octahedral  planes  are  all  hemioctahedral,  and  +  and  —  are  used  in  the 
symbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  i4  is  obtuse,  then  the  upper 
planes  1, 1,  in  front  would  be  -1,-1,  and  the  corresponding  planes  below,  +1,  -f  1, 
written  usually  1,  1. 

31.  If  the  clinodiagonal  b=l ;  half  the  front  angle  of  the  prism  /(over  14)  be 
called  Xj  half  th&  summit  angle  of  the  clinodome  14,  X' ;  the  supplement  of  t4  a  14 
(=0ai4 — 0)  be  called  ^;  and  supplement  of  0ai4  be  v;  and  C  be  used  as 
above  explained ;  then, 

e=sin  C7 tan  X.      osrsc-t-sin  C tan  X^=sm  v-h ain  [*=«in  {C — jut)  -r- sin  |*. 

F.  Tridinic  System.  (Also  called  Doubly  Oblique,  Tetartoprismatic,  Anorthic,  Ein- 
und-ein^liedeiige.)  32.  The  three  axes  are  tmequal,  and  obliquely  and  unequally 
inclioea.  Angles  of  90^  and  135''  are  not  met  with  in  Triclinic  crystals.  Examples, 
figures  on  pp.  297,  338,  349. 

33.  The  ciystallc^raphic  symbols  used  in  this  work  are  essentially  those  of  Nan- 
maun,  the  author  of  the  system  of  crystallomphy  which  is  followed.  The  only  dif- 
ference la  that  ft,  the  initial  of  infinity,  is  substituted  for  the  symbol  oo,  and  the  P  is 
dropped,  it  being  in  almost  all  cases  nnessentiaL  Thus,  P,  2P,  4P2,  ooPoo , 
(»P,  00-P2,  Sp2,  of  Naumann,  are  P  or  1,  2,  4-2,  *-»,  %  (or  /),  i-S,  3-2,  of  this  work. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  Bj  222,  SB,  JS*,  2i2*, 
of  Naamano,  are  here  written,  E,  2,  3,  !•,  2*.  Moreover  0  or  0  b  written  for  the 
bsaal  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati- 
caOj  of  no  importance. 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  this 
work.    The  azea  are  lettered  a,  6,  e,  in  different  systems,  except  in  that  of  Miller  (or 


Digitized  by  VjOOQIC 


XXVUl  HffTBODUCfnOK. 

properly  WhewelPs),  who  uses  the  letters  A,  l^  kj  as  <<  indices  "  referring  to  the  axeS| 

in  tne  order  here  written : 

YerticaL  BrachjdiagonaL  MacrodiagonaL 

In  this  work  a  b  e 

In  Naomann  a  e  b 

In  Weiss  and  Rose  cab 

In  Miller  '     k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  b=e.  In  the  mono- 
clinic  : 

YerticaL  GlinodiagonaL  OrthodiagonaL 

Nanmann  and  this  work  a  b  c 

Weiss  and  Rose  cab 

MiUer  k  I  h 

The  following  are  convenient  simple  roles  for  nse  in  connection  with  crystalla* 
graphic  measurements  and  calculations  : 

35.  K  a  plane,  p,  replaces  the  edge  between  any  other  two,  «,  t,  making  paraDel 
intersections,  the  sum  of  the  an^es  between  p  and  the  two  planes  «,  t,  equals  180 
plus  the  inclination  of  8  on  t  If  the  planes  s,  f,  meet  at  90"*,  the  sum  of  these 
angles  equals  ISO'-f  90**=270° ;  and  if  the  angles  are  equal,  each  is  136** ;  if  tha 
planes  «,  t,  meet  at  110"*,  the  sum  of  the  two  angles  equals  180''+110*'=290'* ;  and 
if  one  is  130^  the  other  will  be  160*. 

36.  On  p.  xxvi,  the  relation  between  the  symbols  and  the  tangents  of  the  inclina- 
tions of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  same 
method  holds  for  all  vertical  zones  in  the  tetragonsJ  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  14  ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  fiice  t-i,  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemioctahedrons ; 
also  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 

•  bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

87.  For  the  transfer  oi hi k  of  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  212,  the  reciprocals  are  ^,  1,  ^,  the  last  |-  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1:1:^,  whence  the  symbo 
i ;  or  315  becomes  ^,  1, 4,  or  l,  3,  f  ;  whence  f-3 ;  and  in  the  orthorhombic  system 
the  3  in  I -3  would  have  tne  short  mark,  or  be  written  |-S ;  while  185  would  give 
the  symbol  J-5. 

3a  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  right  angles  to)  the  alternate  faces  of  the  pyramid ;  they  are  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  edge. 
The  phuies  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  flie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  kinds,  R  and  -R  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec- 
tions, the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  6,  c,  of  any  plane  in  the  hexagonal  system  of  Nanmann,  have  the  fol- 
lowing values  in  terms  oihkl  oi  Miller  :* 

^  Fomished  the  author  for  this  place  by  Vtot  J.  P.  Cooke,  of  Harvard. 
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1  1 


*~A  +  *+iV    2(1— COS  7)  ^-l--k 

Bat  in  using  these  equations  strict  attention  must  be  paid  to  the  signs,  as  is  illus- 
trated in  the  examples  below.  The  angle  y  is  the  angle  between  the  axes  in  Miller's 
system,  which  equals  the  &cial  angle  of  the  rhomb  face  at  the  vertex  of  the  rhombo- 
bedron  JS. 

The  equations  give  the  true  ratios  of  Naumann's  axes ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
used  in  Naumann's  symbol.  The  second  member  in  the  equation  for  a  gives  the 
length  of  the  axis  ma  in  any  form  ;  the  first  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a. 

The  following  are  some  examples: 

In  f.  564  (p.  672),  plane  Rj  which  is  100  of  Miller,  gives,  on  substituting  the  values  of  A  A;  Z,  and 
working  the  equatioDS,  aih:  c-=\  :i  (infinity) :  -1.  The  parameters  of  the  plane  in  Naumann's 
STFtem  for  the  vertical  and  three  lateral  axes  are  1  :  1  :  1  :  i. 

The  plane  t,  to  ^e  right,  is  2TT  of  Miller ;  whence  a\h  :  c=i :  •  :  -3,  which,  since  a  and  b  arc 
eaefa  in&niiy,  is  equivalent  to  t :  t :  -1. 

The  plane  -2,  to  the  right,  is  iTl  of  Miller;  whence  a:h  :  e=l  :  \  :  t=l  :  1  :  t;  the  Nan- 
maan  ratio  for  Uiis  plane  is  2  :  1  :  1  :  t. 

Plane  -J  is  832  of  Miller ;  whence  a:b:  c=^  :  i  :  -4=^  '  -i  '•  -1. 

The  leA  upper  plane  1'  is  20T  in  Miller;  whence  a:b:  c=l  :  -1  :  H=3  :  -3  :  -1,  giving  the 
Kaomann  sjmbol  8-3,  fh>m  which  comes  its  equivalent  scalenohedral  symbol  1'. 

The  left  upper  plane  i*  is  Bfiller'a  310 ;  whence  a:b  :  c=i  :  -1  :  H=t :  -3  :  -1 ;  giving  the 
Xaamann  symbol  |-8,  and  its  equivalent  ^\ 

The  ri^t  upper  of  the  two  a4joining  planes,  i^  in  f  564,  is  301  of  Miller ;  whence  a:b  :  c= 
i  :  1  :  -i.  This  is  apparently  a  different  result  from  the  last.  But  calculating  the  length  of  the 
foorth  of  Naumann's  parameters,  it  gives  A=»-»-(n— l)=^-t-(-i~l)=i,  from  which  it  follows 
that  the  parameters  of  the  plane  are  i :  1 :  i :  -i;  and  on  calculating  the  fourth  parameter  in 
the  preceding,  \  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

5.    NoMENOLATtTRB. 

1.  The  tennination  ites  or  itis  (the  original  of  ite)  was  used,  according  to  system, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it 
being  one  of  the  regular  Greek  suffixes.  It  was  added  (as  ite  in  these  recent  times) 
to  the  word  signifying  a  quality,  constitrient,  use,  or  locality  of  the  stone. 

Some  of  me  examples  are:  Hoematites,  from  the  red  color  of  the  powder 
Chlcritis^  from  the  green  color ;  Steatites,  from  the  greasy  feel ;  Dendritis,  from  a 
resemblance  to  a  tree  or  branch ;  Alabastritis,  for  the  stone  out  of  which  a  vase 
(adled  an  aktbastron  was  made ;  Bawnites,  from  the  word  for  touchstone ;  Siderites, 
frcHD  the  word  for  iron;  Arpyritis,  from  the  Greek  for  silver;  Syenitis,  from  the 
hcaliiy,  Syeoe  in  Egypt ;  Memphitis,  for  a  marble  from  Memphis  in  Egypt 

2.  The  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mineralogy.  The 
earliest  example^  as  C2sr  as  ascertained,  was  his  naming  what  von  Bom  had  called  Green  Mica 
illka  viridis),  TorberUe,  after  its  investigator,  the  chemist  Torber  Bergmann  (more  correctly  written 
T9rbermie  by  aome  mineralogists  of  last  century,  as  Bergmann  wrote  his  name  in  I^tln,  the 
laaguage  of  his  scientific  works,  Torbemus  Bergmann).  The  name  encountered  objections ;  and 
Werner,  in  view  of  Bergmann^s  announcement  (after  some  incorrect  trills)  that  the  minersJ  was 
I  (ofper  ore,  substituted  in  1789  the  name  ChakoUte.  He,  however,  immediately  afterward  (early 
B 1790}  showed  that  be  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  species 
iS&Bjfe  and  WiiherUe^  the  former  after  OoL  Prehn,  the  discoverer,  and  the  latter  after  Dr. 
^r,i^nag,  the  discoverer  and  analyst  of  the  species.  The  same  year  Estner,  a  mineralogist  of 
Hbio^  issued  a  pamphlet  against  the  Werner  school,  with  the  title  '*  Freymiithige  Gedanken 
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liber  Herm  Inspector  Werner's  Verbessemngen  In  der  Minera](^e,"  etc.  (64  pp.  l6mo,  1*790),  Id 
which  he  makes  light  of  Werner's  labors  in  the  science,  and  nnder  the  head  of  Prehnite  ridiculed 
this  method  of  creating  a  paternity,  and  providing  the  childless  with  children  to  hand  down  their 
names  to  posterity  (p.  25).  Such  names  were,  howeyer,  too  easily  mada  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  Arom  real  objection,  to  be  thus  stopped  off, 
and  they  have  since  become  numerous,  even  Vienna  contributing  her  full  share  toward  their 
multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  his  chalcolUe  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  UrangUmmer 
(Uranium  mica);  and  Karsten,  m  his  reply  to  Abb^  Estner  (Berlin,  1793,  80  pp.  12mo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  could  never  turn  out  erroneous  in  signlAcation. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  class  of  names  (Bergm.  J.,  L 
103,  1790),  mentions  the  case  of  Obsidian  (more  properly  Obsian)  as  a  precedent  from  Pliny,  Obsian 
being,  as  Pliny  states,  the  reported  dis>30verer  of  the  substance  in  Ethiopia.  But  this  is  not 
strictly  an  example.  For  Phny  uses  Obsian  not  as  a  substantive,  but  as  an  a<]yective ;  the  mineral 
was  not  OMan,  but  Obsian  glass  or  Obsian  stone ;  vHrwn  cbsianum^  lapis  dmanus^  and  obsiana 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  ite  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  ohsianus. 
Names  of  persons  ending  in  an  (as  Octavian,  Tertulliau)  were  common  among  the  Romans ;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critks  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  aDcient  origin  of  this  termination  t/«,  its  adoption  for  most  of  the  names 
in  modem  mineralogy,  its  distinctive  character  and  convenient  application,  make  it 
evidently  the  true  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
system ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 

rcies,  and  be  invariably  employed  for  the  names  in  that  group;  and  its  use 
uld  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 
As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine ;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  Quartz,  Garnet,  Gypsum,  Realgar,  Orpiment,  with  the  names 
of  the  metals  and  gems,  which  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar,  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fiuorite  hist  century  by  Napione.  Blende,  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 
place  with  some  mineralogists  to  Sphalerite,  a  name  proposed  b^  Haidinger  (because 
olende  was  applied  also  to  other  species)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Galenite  by  von  Eobell  some  years  since.  (3rthoclase, 
Loxoclase,  Oligockse  mi^ht  bo  rightly  lengthened  to  Orthoclasite,  etc.  But  the 
termination  clase  (from  the  Greek  for  fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 
group.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examples  will 
be  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  taking  shape,  and  prog^ss 
in  chemistry  was  helping,  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  the 
influence  of  Linnsus,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  the 
influence  of  Cronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  &r  as  it  was 
ascertained ;  and  the  two  meUiods  have  had  their  advocates  till  late  In  the  present  century.  But^ 
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at  the  same  time,  ^be  necessity  of  single  names  was  leoognised  by  most  of  the  early  mineralo* 
rists ;  and  in  the  spirit  of  the  system  which  had  made  its  appearanoe  among  the  Greeks  and 
Romans  out  of  the  genius  of  the  Qreek  language,  they  almost  uniformly  adopted  for  the  new 
namee  the  termination  He. 

Thus  we  hare  from  Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora- 
dte,  Angite,  Plstadte,  HnitOf  Aragonite.  Apatite,  Leucite,  Cyanite  (Kyanite) ;  and  from  other  sources 
in  the  same  century,  Zeolite,  Actinolite,  Tremolite,  Coccolito,  Arendalite,  Baikalite,  Melanite, 
Staarolite,  Lepidolite,  Cryolite,  Chiastolite,  Collyrite,  Agalmatolite,  Sommite,  Morozite,  Pharmaoo- 
lite,  Strontianite,  Delphiuite,  Titanite,  Ceylanite,  Gadolinite,  RubeUlte,  Sahlite,  Wemerite,  Scapo- 
lite,  Mellite,  eta 

The  termination  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  OUyine,  Mascagnine, 
Serpentine ;  and  an  in  Yesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
Dated  in  He. 

With  the  opening  of  the  present  century  (in  180 IX  Haiiy  came  forward  with  his  groat  work  on 
OiyitaDography,  and  in  it  he  brought  out  a  variety  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
onity  of  law  which  ho  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  bis  names  the  following  terminations : 

aney  in  Cymophane ;  om,  in  Eudase,  Idocrase,  Anatase,  Dioptase ;  aste^  in  Pleonaste ;  age^  in 
Diallage;  enc,  in  Disthene,  Sphene;  gene^  in  Amphigene:  ide,  in  Staurotide;  ime,  in  Analcime; 
ole^  in  Amphibole ;  ome,  in  Aplome,  Harmotome ;  om,  in  Orthose ;  oie^  in  Actinote,  Epidote ;  yre^ 
in  Dipyre ;  ype,  in  Mesotjrpe.  And  the  true  mineralogies]  termination  He  he  admitted  only  in  the 
lew  foUowiuf^ :  Aximte,  Meionite,  Pycnite,  Stilbite,  Grammatite. 

Hauy  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoyeries  in  crys- 
talkigraphy,  and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that  his 
aanes  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the  limits 
of  France,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
Wemer*8  nanoes  were  among  the  rejected ;  and  a  break  was  thus  occasioned  between  German 
and  Frendi  mineralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  gubdiiuim  among  Hauy's  names  in  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol- 
lowing: 

Amphibole,  for  Hornblende  of  last  century  and  earlier. 

Orthose,  for  Ftldapar, 

Pyroxene,  for  AugiU  of  Werner,  and  Volcaniie  of  Delam^herie.  [Delam^therie  was  a  contem- 
porary of  Hauy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez*s  Manud  dujftneralogiste 
(after  Bergmann*s  Sdagraphia) ;  in  1797,  of  an  ambitious  speculative  work  entitled  Theorie  de  la 
Thre^  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  1811,  1812,  of 
Icfffw  de  Mtntraloffiey  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de  Phy* 
#i^.  He  gave  offence  to  Haiiy  by  some  of  his  early  publications.  Haiiy's  mineral  Eudase  if. 
deacribed  in  fVill  by  Delam^therie  in  the  Journal  de  Physique  for  1792  (some  years  in  advance  of 
HaQy^  description  of  itX  without  crediting  the  name  or  anything  else  to  Hauy;  but  five  years 
later,  in  his  Thiorie  de  la  Terre,  he  inserts  the  species  with  fhll  credit  to  Haiiy.] 

Cymophane,  for  ChryMberyl  of  Werner. 

Idocraae,  for  Veattvian  of  Werner. 

Pleonaste,  for  Ceylanite  of  Delametherie. 

Disthene,  for  Oyaniie  of  Werner. 

Anatase,  for  Ortahednte  of  de  Saussure,  and  Oiaanite  of  Delam^erie. 

Sphene,  for  JUaniie  of  Klaproth. 

Nepbetine,  for  Sommite  of  Dekm^therie. 

Triphaoe,  for  Spodumene  of  d' Andrada. 

Amphigene,  for  Lencite  of  Werner. 

Actinote,  fbr  AeUnolite  of  Kirwan,  and  ZHlerihite  of  Delametherie. 

Epidote,  for  Thallite  of  Delametherie,  JklpMniie  of  de  Saussure,  and  Arendalite  of  Earsten. 

Azmite,  for  famolik  of  Delametherie. 

Harmotome,  for  Andreolite  of  Delametherie. 

Grammatite,  for  TremoHU  of  Pint 

Btsnrotide,  for  Stamrolite  of  Delametherie,  and  GrenaHie  of  de  Saussure. 

And.  later,  PorantMne,  for  SeapoHte  of  d* Andrada,  and  Rapidolite  of  Abildgaard. 

Part  of  the  dianges  were  made  with  good  reason;  but  others  were  wholly  unnecessary. 
Haiiy  was  opposed  to  names  fhnn  localities,  and  hence  several  of  the  displacements.  He  objected 
■lao  to  names  based  on  variable  characters,  and  characters  not  confined  to  the  spedes.  Moreover, 
mUs  pupa,  Lucas,  observes  (in  giving  reasons  for  rejecting  the  name  Scapolite  and  substituting 
raraniMne),  **  le  vice  du  mot  /tte,  qui  s*applique  4  toutes  les  plerres,  ne  pouroient  plus  convenir 
i  OHte  substance  da  moment  od  elle  seroit  reconnne  pour  un  espeoe."    Haiiy's  own  names  are 
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remarkable,  in  general,  for  their  indefiuitenesB  of  signiflcatioii,  which  makefl  them  etymologlcdU; 
nearly  as  good  for  one  mineral  as  another,  and  yerj  bad  for  almost  none ;  as.  for  example,  IHal' 
lage^  which  is  from  the  Greek  for  dijerence;  Analcime^  from  weakness  in  Greek;  Orihosej  from 
straight  in  Greek ;  Epidoie,  from  increase  in  Greek ;  Anatase^  from  erection  In  Greek,  interpreted 
by  him  as  equivalent  to  length]  Idocrase^  from  I  see  mixture  in  Greek,  etc.  His  name  JPyroxene^ 
which  he  defies  7i6te  ou  etranger  dans  le  damaine  du  /«»,  is  an  unfortunate  exception,  as  often 
remarked,  the  mineral  being  the  moat  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find- 
ing occasion  to  name  Tarious  mineral  species  which  till  then  had  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  ese,  in 
Apherese,  Aphanese,  Neoclese,  Aoerdese,  Mimetese ;  ise,  in  Leberkise,  Sperkise,  Harkise  (only 
German  words  Gallicized) ;  Melaconise,  Zinconise,  Orocoise,  Stibioonise,  Uraoonise ;  o«e,  in  Argy- 
rose,  Argyrythrose,  Psaturose,  Aphthalose,  Rhodalose,  Siderose,  Elasmose,  Exanthalose,  Cyaoose, 
Melinose,  Disomose ;  ase^  in  Neoptase,  Discrase ;  ime,  in  Ypoleime ;  e2e,  in  Exitele ;  while  names 
ending  in  ine  are  greatly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  'the  termina- 
tion tie.  Breiliiaupt  has  been  somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sardi- 
nian, Asbolan,  eta ;  his  Castor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase,  Xanthocon,  etc. ; 
still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  names 
are  always  right  and  good.  » 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the 
genitive  form  after  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  jxO\^  makes  ^WKavog  (melanos)  in  the  genitive,  and  gives  the  name 
melanite.     The  Greek  langnage  is  the  most  approved  sonrce  of  names. 

7.  In  componnding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  the  compound,  provided  the  second  word  begins  vrith  a  vowel ; 
if  not,  the  letter  o  is  inserted.  Thus,  from  irup,  genitive  «»rupog  (puros)^  and  opSog 
(orthos),  comes  pyrorthite ;  and  from  the  same  and  fivo?  {xeno8)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla- 
ble, and  when  done  with  judgment  it  is  not  objectionable ;  thus  melaconite  has  been 
accepted  in  place  of  melanoconite.  But  magivoferrite  (as  if  from  the  Latin  magnuSj 
great,  and  ferrum,  iron),  for  a  compound  of  magnma  and  iron,  or  ealcimangite  for  one 
containing  lime  and  manganese,  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  {k)  becomes  c,  and 
the  u  (w)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  ite 
to  proper  names  in  modem  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable ;  out  making  this  or  any  other  sylla- 
ble a  suffix  to  common  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable ;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modern  language  are  intolerable. 

12.  Law  of  Priority.  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  of  Priority,  The  following  are  cases  in  which  a  name 
having  priority  may  properly  be  set  aside : 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  of 
earlier  date. 

6.  When  it  is  glaringly  false  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black ;  e.  ^.,  Melanochroite  (p.  630) ;  or  when  a  honey -yellow  mine- 
ral is  made  to  be  ashen ;  e.  ^.,  Melinopha7ie  (p.  263). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine- 
ral by  means  of  it  is  impossible ;  and  in  consequence,  and  because  also  of  the  rarity 
of  specimens,  the  same  species  is  described   under  another  name  without   the 
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deacriber's  knowledge  of  the  mineral  bearing  tlie  former  name.  When,  on  the  con- 
trary, a  badly  described  but  well-known  old  mineral  is  redescribed  correctly,  there 
is  no  propriety  in  the  new  describer  changing  the  old  name. 

Acoording  to  tixis  caDon  it  might  seem  right  that  the  name  EmerylUe  should  have  been  substi- 
toted  for  Marg€tnie  (p.  506).  Yet  margarite,  though  incorrectly  described,  was  a  species  well 
known  in  cabinets,  and  I>r.  Smith  manifested  his  appreciation  of  the  true  interests  of  sdenoe— 
the  end  of  all  canons — ^in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  farther  research 
the  identity  of  his  species  with  margarite. 

e.  When  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thas 
Sagemte  was  properly  set  aside  for  Butile  (p.  159). 

/.  When  the  name  is  based  npon  a  variety  so  important  that  the  variety  is  best 
left  to  retain  its  original  name ;  particularly  where  this  and  other  varieties  of  the 
species,  introduced  originally  as  separate  species,  are  afterwards  shown  b^  investiga- 
tion to  belong  to  a  common  species.  Thus,  the  earlier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  HaUy's  later  name  Pyroxene  accepted  for 
tke  group,  as  explained  on  p.  214. 

y.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Mica,  Chlorite. 

A.  When  the  name  is  badly  formed,  or  the  parts  are  baalj  put  together :  as  when 
the  terminal  #  of  a  Greek  word  is  retained  in  the  derivative;  e.  ^.,  aphaneee  from 
o^ynis  ;  Melaeoniee  from  the  Greek  for  black  and  xovi; ;  Bhodalose  from  the  Greek 
for  rane-coUyred  and  &Xo^  (halos),  the  genitive  of  aX^,  9alt,  The  last  word  is  bad 
not  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
rf .  Also  Sideroee  (spathic  iron),  Argyroee  (silver  glance),  Chalcosine  (copper  glance), 
from,  respectively,  (fi^iipoj,  apyupoj,  p^aXxoj.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  should  terminate  by  writmg  them  SideriHs^  Argy- 
ritis,  ChaicUU, 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
mider  any  law  of  priority. 

t.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Harkise, 
from  the  German  Haarkies  (hair  pyrites) ;  Kupaphritey  from  the  German  Kupfer- 
9chaum  ;  BUtnierite,  from  the  German  Bki-Niere. 

y.  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incorporated  with  the  structure  of  the  science,  or 
with  the  nomenclature  of  rocks.  Thus,  although  Thallite  and  BelphirUie  ante- 
date JBpidote^  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
Bat  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  alloweii  to  have  its  course. 

Tlie  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  species,  is  strong.  Bat  with  regard  to  names  introduced  for  well-known  old  species  to 
replaoe  earlier  chemical  or  provincial  names,  the  claim  is  feebler;  and  if  the  names  are  not  strictly 
acoording  to  role,  or  are  unsatisfactory  in  mode  of  publication,  they  may  be  more  freely  modified, 
aM)ff«rmced  if  desirable,  or  rejected  altogether.  ProC  Chapman's  "  Practical  Mineralogy,"  pub- 
llahied  in  England  in  1 843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  embar- 
nssmentu  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
aa  engineer,  and  "a  very  young  man **) ;  it  was  small,  of  limited  circulation,  and  practical  in  its 
object,  and  tiierefore  one  in  which  new  names  for  old  species  would  not  naturally  be  kK>ked  few.  In 
1845,  Haidinger,  then  already  a  veteran  in  the  science,  the  author  of  several  works  on  mineralogy, 
tad  of  numerous  researches  in  its  various  departments,  issued  his  *'  Handbuch,''  in  which  also  a 
simber  ot  old  species  were  provided  with  mineralogical  names.  Through  Chapman's  publication, 
Hmdiflger's  Breithtniptiie  is  anticipated  two  years  by  Chapman's  HartmafcnUe;  his  HreieslebmiU, 
bf  the  Jatter's  Donaa»rgyr%U ;  his  Gkram&ey  by  the  latter's  GhroTnoferrite ;  his  Guprile,  by  HuberUe ;. 
nd  10  OIL  (^mpatttn's  names  have  ever  since  remamed  unknown  or  forgotten ;  while  Haidinger'S; 
bre  had  geoeral  Aooeptance  among  the  mineralogists  of  Europe,  and  are  now  the  ourreat  names. 
&  bm  seemed  that,  alter  so  long  a  period  of  oblivion,  it  would  be  doing  lo  good  to  science  to  dis*- 
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place  the  latter,  and  a  nseless  endeavor  to  attempt  it.    The  later  English  ICineralogies  of  ITiooU 
(1849X  Brooke  &  Miller  (1852),  and  Greg  k  Lettaom  (1868),  oontain  nooo  of  Chapman's  names. 

k.  Where  the  adopted  system  of  nomenclature  in  the  science  is  not  conformed 
to.  In  accordance  with  this  last  principle,  the  author,  helieving  that  the  system 
demands  that  the  names  of  species  should  have  as  to  as  possible,  as  above  explained, 
the  common  termination  ite,  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  tnose  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  IHorytej  JEuryte,  Tonalyte.  The  y  is  already  in  the  name  Trachyte.  The 
author  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  &miliar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  KobelL 

6.   BiBLIOQBAPHT. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  in 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
.and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  abbreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  in 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  ^some  of  which  are  in  the  titles  and  others 
in  the  observations  on  minerals^,  are  as  follows : 

Abbreviated  words. — Am,y  American  ;  (7a».,  Canada ;  C%.,  Chemistry,  Chemical, 
Chemie,  Chimie ;  Fr,,  French ;  G.y  Geological,  Geology,  Geologie,  Geologischen ; 
Germ,y  German  ;  •/'.,  Journal ;  Jf.,  Mines ;  Min.y  Mineralogy,  Mineralogie,  Mineralo- 
gical ;  pL,  in  part ;  Q.,  Quarterly  ;  Sc,  Sci,j  Science ;  Soc.,  Society ;  ZS.^  Zeitschrift. 

Abbreviated  names  of  the  United  States. — Ala.^  Alabama ;  Ark.,  Arkansas ;  Cal,, 
California ;  Ct.,  Conn.,  Connecticut ;  Del.,  Delaware ;  Go.,  Georgia ;  HL,  Illinois ; 
Ind.,  Indiana;  Kan.,  Kansas;  ify.,  Kentucky  ;  Me.,  Maine;  Mass.,  Massachusetts; 
Md.,  Maryland ;  Mich,,  Michigan ;  Minn.,  Minnesota ;  Miss.,  Mississippi ;  Mo.^ 
Missouri ;  J^T.  Car.,  North  Carolina ;  J^T.  JET.,  JV.  Hamp.,  New  Hampshire ;  N.  J., 
New  Jersey;  N.  F".,  New  York;  O.,  Ohio;  Penn.,  Pennsylvania;  B.  /.,  Rhode 
Island ;  8.  Car.,  South  Carolina ;  Tenn.,  Tennessee ;   Fa.,  Virginia ;  Vt.,  Vermont 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts:  1.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
Societies ;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  uniformity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followed.  For  the  prominent  journals,  and  the  serials  of  some  societies,  the  time 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  five 
years,  is  stated.* 

*  A  very  useftd  table,  giving  the  date  or  puhlication  of  each  volume  of  the  journals  here  referred 
to,  might  easily  be  oonstructed  from  the  facts  stated.    It  may  be  made  on  paper  ruled  in  squares. 
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1.  PeriodieaU  not  iaaied  hy  ScUnHfie  Soeietui. 

AQLf  or  AlhandL  Af  handlingar  i  Fisik.  Kemi  och  Mineralogie,  cto,  utgifbe  af  Hisinger  A 
BensetioB.    Vol  1,  1806:  2,  '07;  3,  UO;  4,  M5;  5,  6,  '18. 

Am.  J.  8cL  Amerioan  Journal  of  Science  and  Arts,  let  series,  50  toIs.,  8yo ;  conducted  by  B. 
Silllman,  1818>1839 :  with  B.  Sillimau,  Jr.,  from  1840.  Four  numbers  to  vol  1,  and  two  to 
subsequent  vols,  vol  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  No.  3,  Mar., '19;  No.  4, 
June,  '19;  vol  2,  Ap.,  Nov^  '20:  3,  Feb.,  May,  '21:  4,  Oct.,  Feb.,  '21,  '22;  6,  June,  Sept, 
*22;  6,  Jan.,  Mav,  '23;  7,  Not.,  Feb.,  '23,  '24;  8,  May.  Aug.,  '24;  9,  Feb.,  June,  '26;  10, 
Oct,  Feb.,  '25,  ^^26;  11,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sopt,  Dea,  '27;  afterward 
regulariy  on  the  first  of  April,  July,  Oct,  Jan. ;  vols.  14,  15,  in  '28,  '28-'29 ;  24,  25,  in  '33, 
'33-'34;  34,  85,  in  '38,  '38-'39;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  in '89;  38, 
39,  in  '40 ;  48,  49,  in  '60 ;  50,  Index  volume. 

2d  ser.,  by  the  same  and  James  D.  Dana,  untQ  1865,  after  which,  by  B.  Silllman  and 
James  D.  Dana ;  from  1851,  aided  by  A  Oray  and  W.  Gibbs;  '63  to  '66,  by  L.  Agassiz; 
lh>m  'es,  by  G.  J.  Brjsh  and  &  W.  Johnson ;  from  '64,  by  H.  A.  Newton.  2  vols.  ann. ; 
1,  2,  1846;  11,  12,  '51 ;  21,  22,  '56;  «1,  32,  '61 ;  41,  42,  '66;  whence,  49,  50,  1870.  Aa 
index  to  10  vols,  in  each  vols.  10,  20,  30,  etc. 

Aan.  Ch.  Annales  de  Chemie.  8va  Paris,  vols.  1-3, 1789 ;  4-7.  '90 ;  8-11,  '91 ;  12-15. '92 ;  16- 
18,  '93 ;  19-24,  '97 ;  25-27,  '98;  28-31,  '99 ;  then  regularly  4  v.  ann.;  82-36,  1800  ;  52- 
56,  '05;  72-75,  '10 ;  92-95,  96,  '15,  an  Index  to  vols.  31  to  60  mdusive.  Continued  in  tho 
Ann.  Ch.  Phys.  (q.  v.). 

Ann.  Ch.  Phami.  Annalen  der  Chemie  und  Pharmacie ;  by  Wohler  and  Liebig ;  from  vol.  77, 
by  Wohler,  Liebig,  and  Kopp,  and  called  new  aeries.  8vo,  Leipzig  and  Heidelberg,  4  vols, 
ann.  VoL  1-4,  1832;  13-16,  '36;  33-36,  '40;  53-56,  '45;  73-76,  '60;  93-96,  '65;  118- 
116,  '60;  133-136,  '65;  153-156,  '70.  Supplementband,  1,  1861;  2,  '62,  '63;  3,  '64;  4^ 
'66,  '66. 

Aan.  Ob.  Phya.  Annates  de  Chemie  et  de  Physique ;  at  first  by  Qbj  Lussac  et  Arago.  8vo, 
Paria:  3  vols.  ann. ;  1-3,  1816;  16-18,  '21;  31-33,  '26;  46-48, '31;  61-6% '36;  73-76, 
'40.  Vols.  67-75  made  2d  sen,  and  numbered  1-9.  8d  ser.,  1-8,  '41 ;  16-18,  '46;  31- 
33,  '61 ;  46-48,  '56;  61-63,  '61;  67-69,  '63.     4th  ser.,  1-3,  lh64;  16-18,  '69. 

Aim.  d.  BC  Annales  des  Mines.  8vo,  Paris.  Begun  in  1816  as  sequel  to  Journal  des  Mines; 
1  voL  a  year  until  1826,  and  subsequently  2  vols,  a  year.  Vol  1,  1816;  6,  '21;  10,  11, 
'26;  12,  18,  '26.  2d  ser.,  1,  2,  '27;  9,  10,  '31.  3d  ser.,  1,  2,  '32;  19,  20,  '41.  4th  ser., 
I,  2,  '42:  19,  20,  '61.    6th  ser.,  1,  2,  '62;  19,  20,  '61.     6th  sor.,  1,  2,  '62. 

Ass.  Mus.  d'uist.  Nat.  Annales  du  Museum  d'histoire  naturelie  par  les  Professeurs  de  oet 
^tablissement,  MM.  Haiiy,  Fourcroy,  Vauquelin,  Desfontaines,  A.  L.  de  Jussieu,  Geoflh)y, 
LacepMe,  etc.    4to,  Pans;  vols.  1-20,  2  a  year,  1808-1815. 

Aim.  Phil.  Annals  of  Philosophy.  2  vols,  ann.,  8vo,  Edinburgh.  1st  ser.  by  Thos.  Thomson ; 
vols.  1,  2,  1813;  11,  12,  '18;  15,  16,  '20.  2d  ser.,  vols.  1,  2,  1821;  11,  12,  '26.  Then 
merged  in  Phfl.  Mag.  (q.  v.). 

B,  B.  Ztg.  Ber^  und  hiittonmannlscho  Zeitung.  4to,  liepdff,  1  vol  ann.  Begun  by  Hartmann, 
and  sometimes  called  Hartmann's  2^itung.    Now  edited  by  B.  Kerl  and  F.  Winuner.    Vol. 

1.  1842;  4,  '45;  9,  '50;  14,  '65;  19,  '60;  24,  '65;  29,  '7o. 

Bauhq.  ZS.    Zeitschrift  t  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Ettingshausen. 

10  vols,  8vo,  1826-1832,  Wien. 
Bargm.  J.    BergmlLnnisches  Journal ;  ed.by  A  W.  Kohler.   12mo,  Freyberg,  Sax.   1, 2,  1788;  1, 

2,  '89 ;  so  to  '92 ;  1,2,  *93,  by  Kohler  and  Hofitaiann.  Afterward,  Neues  Bergm.  J.,  of  K. 
ft  H. ;  1,  1795 ;  2,  '98 ;  3,  1802 ;  4,  '16.  Contains  papers  by  Werner,  Hoffmann,  Elaproth, 
and  modi  on  mineralogy. 

BIbLUiiiT.    Biblioth^ue  Universelle  de  Gendve.    Begun  in  1816.    In  1846,  4th  series  of  86 

vok.  commenced,  and  the  scientific  part  of  the  B^view  takes  the  title.  Archives  des  Sci- 

encea  phvsiques  et  Naturelles.    5th  series  commenced  in  1858. 
Bmcrn  Am.  Min.  J.   The  American  Mineralogical  Journal ;  conducted  by  Archibald  Bruce,  M.D. 

Only  1  vol,  8vo.    Begim  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  '10;  8,  to  p. 

190,  '11 ;  4,  to  end,  p.  270,  '13. 
Ota.  Nat.    Canadian  Naturalist  and  Geologist     8vo,  Montreal    Vol  1,  1866;  5,  '61 ;  8,  '63; 

2d  icr.,  vol  1,  '64;  2,  '65 ;  8,  '66. 

biviog  the  years  in  suooeesion,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  the 
tides  of  the  several  Journals  to  the  left,  and  the  number  of  the  volume  or  volumes  of  each  issued 
«ach  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  refe* 
i^aoe  10  the  jpreparatkm  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
teUes,  ooQtainiog  aU  journals  of  importenoe,  and  also  the  publicatious  of  societies,  could  be  made 
oat  and  eograved,  and  thus  placed  within  the  reach  of  students  in  science. 


Digitized  by  VjOOQIC 


XX3CV1  DTTRODUCnON. 

Oan.  J.    Canadian  Joarnal  of  Industry,  Sdenoe,  and  Art     Toronto,  Oanada ;  2d  ser.,  vol  1, 

1866;  6,  '60;  10,  *66;  II,  '66,  '67. 
Oh.  Qaz.    Chemical  Gazette,  hj  W.  Francis.    8to,  London;  I  roL  ann.  after  yoL  1,  of  1842,  3. 
Oh.  News.    Chemical  News;  edited  bj  W.  Crookes.    Sm.  4to,  London,  2  y.  ann;  vols.  I,  2, 

1860;  II,  12,  '66;  21,22,^0. 
Orell^s  Ann.    Ohemisdhe  Anoalen ;  bj  L.  Crell    40  vols.,  1 2mo,  Hehnstadt  u.  Liepzig ;  Yols.  num- 
bered 1,  2,  for  eaoh  year,  from  1784  to  1803  indusiYe. 
Dingier  J.    Poljtechnisches  Jouma] ;  by  J.  G.  &  E.  M.  Dingier.     3  yoIs.  ann.,  8 yo,.  Augsburg. 

Begun  in  1820;  Yol.  187,  in  1868. 
Dablin  Q.  J.  ScL    Dublin  Quarterly  Journal  of  Science ;  edited  by  BeY.  &  Haugbtoa  6  yoIs, 

8yo,  1861-'66,  Dublin. 
Sd.  J.  Sd.    Edinburgh  Journal  of  Science ;  edited  by  D.  Brewster  (often  called  Brewster's  J.). 

8yo,  Edinburgh,  2  yoIs.  ann.     Ist  ser.,  yoL  1,  1824;  2,  3,  '26 ;  6,  7,  '27  ;  10,  '29.    2d  ser., 

Yol  1,  1829 ;  2,  3,  '80 ;  4,  5,  '31 ;  6,  '82.    Merged  in  PhiL  Mag. 
Bd.  PhiL  J.    Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.   8yo,  2  Yols. 

ann.;  yoL  1,  1819;  2,  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11,  1824;  12, 

13,  '25 ;  14,  '26.    Becomes  Ed.  N.  PhiL  J.  (q.  y.). 
Ed.  M.  PhiL  J.    Edinburgh  New  Philosophical  Journal;  edited  by  Prof.  Jameson  (often  called 

Jameson's  Journal).    8yo,  2  Yols.  ann.    Ist  ser.,  yoL  1,  1826;  2,  3,  '27;  12,  13,  '32;  22, 

23,  '37;  32,  83.  '42;  42,  43,  '47;  52,  53,  '62;  56,  57,  '54.    2d  ser.,  Yols.  I,  2,  1865;  11, 

12,  '60;  19,  20,  '64.    Here  ends. 
Ermak's  A&oh.    ArehiY  fur  wissenschaftliche  Russland.     Begun  in  1841 ;  1  yoL  ann.    Vol  1, 

1841;  11, '51;  21, '61,  eta 
OkhlMk^s  J.    Neues  allg.  Journal  dor  Chemie ;  by  A.  F.  Gehlen.   6  yoIs.,  Berlin ;  1 , 1 803  ;  2,  3,  '04 ; 

6,  '06.    2d  ser.,  under  the  title  Journal  fiir  die  Chemie  und  Physik  und  Mlneralogie,  9 

Yols.,  Berlin;  1,  2,  1806;  5,  6,  '08;  9,  '10.    Afterward, Schweigger's  Journal (q.  y.)  began 

at  Nuremberg. 
Qilb.  Ann.    Annalen  der  Physik;  conducted  by  L.  W.  Gilbert    8yo,  Leipzig,  30  yoIs.;  1st 

series,  1799-1808;  then  80  Yols.,  2d  ser.,  1809-18;  then  Annalen  d.  Phys.  und  der  Phy- 

sikalischen  Chemie,  16  yoIs.,  3d  ser.,  1819-23.    The  yoIs.  of  the  seYcral  series  usually 

counted  oonsecutiYely ;  1,  2,  1799;  afterward  3  yoIs.  a  year,  8-6,  1800;  13-16,  '03;  28- 

30,  '08;  48-6,  '18;  58-60,  '18;  78-6,  '23;  76,  '24.    Afterward  continued  as  Poggendorff'a 

Annalen  (q.  y.). 
J.  D.  M.    Journal  des  Mines.    8yo,  Paris.    In  monthly  nos.    2  y.  ann. ;  I,  2,  1797;  11,  12,  1802; 

21,  22,  '07  ;  81,  82,  '12;  87,  38,  '15.    Continued  after  in  Annales  des  Mines  (q.  y.). 
J.  de  Phys.    Journal  de  Physique.  4to,  Paris,  2  Yols.  ann.    Edited  by  Abbe  Rosier  (and  hence 

caDed  Bozier's  J.),  for  yoIs.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametherie 

for  vols.  44-84;  and  afterward  by  BlainYilie.    Twointroductory  yoIs.,  1771, 1772 ;  yoIs.  1, 

2,  1773;  11,  12,  '78;  22,  23,  '83;  32,  33,  '88;  42,  43,  '93;  44,  45,  '94  (French  ReYolu- 

tion);  46, 47, '98;  69,57,  1803;  66,  67, '08  ;  76,  77, '13;  86,  87, '18;  94,96,  '22;  96,  1823. 
J.  pr.  Oh.    Journal  fur  praktische  Chemie.    8yo,  Leipzig,  3  Yols.  ann.    Begun  in  1834:  first 

edited  by  Erdmann  Sa  Schweigger-Seidel  (see  Schwei^r  J.) ;  trom  1838  by  E.  &  Marchand; 

from  1852,  by  B.  ft  Werther.     Vols.  1-3,  1884;  19-21,  '40;  84^36,  '45;  49-51,  '50;  64r- 

66,  '65;  79-81,  '60;  94-96,  '65;  109-111,  '70.    Preceded  by  J.  f.  pr.  und  (Ekonomische 

Chemie,  18  yoIs.  8yo,  3  yoIs.  ann.,  begun  in  1828. 
Jahrb.  llCin.    Jahrbuch  fur  Mineralogie,  Gec^osie,  Geologie,  und  Petrefaktenkunde ;  edited  by 

JL  C.  Y.  Leonhard  &  H.  G.  Bronn.    8yo,  Heidelberg,  1  yoL  ann.     1880-82,  4  Nos.  a  year; 

after  '82,  6  Nos.,  and  called  Neues  Jahrbuch  etc.     Vol  1,  1880;  6,  '35 ;  11,  '40;   16,  '46; 

21,  '50;  26,  '66;  81,  '60;  36,  '65;  41,  '70. 
Arab.       )  Arsberattelser  om  frametegen  i  Eemi  och  Mineralogi,  af  Jac.  Berzelius.    In  German, 
Jahresb. )     Jafaresbericht  iiber  die  Fortsdiritte  der  Chemie  und  Mineralogie.    8yo  ;  usually 

designated  by  the  year.    Commenced  with  1820.    Vol  1,  1820;  11,  '80;  21,  '40;  29, 

1846 ;  the  last  three  yoIs.  by  SYanborg.    Continued  in  the  Giessen  Jahresbericht,  issued 

by  Liebig  So  Kopp,  from  1847  to  '56 ;  by  F.  Zamminer,  '57  ;  Koppft  Will,  in  '58  ;  and  Will 

alone  firom  '68  on.    The  first  yoL  coYcfs  the  years  1847,  '48. 
Kant.  Arch.  Min.    ArchiY  fur  Mineralogie,  Greognosie,  Bergbau  und  Huttenkunde.     26  yoIs. 

8yo,  1829-1855,  Berlin.     Edited  for  Yols.  1-10  by  C.  J.  B.  Karsten;  later  by  Karsten  & 

Y..  Dechen. 
Kastv.  Aboh.  Nat.    ArchiY.  fur  die  gesammte  Naturlehre ;  edited  by  K.  W.  G.  Eastner.     Byo, 

Nuremberg.     27  yoIs.,  8  yoIs.  ann.,  1824-'85. 
EelL  A  Tiedm.    Nordamerikanischer  Monatsbericht  f&r  Natur-  und  Heilkunde ;  edited  by  Dr. 

W.  Keller  &  Dr.  H.  Tiedemann.     4  yoIs.,  8yo,  Philadelphia.      Vol.  1,  1860;  2,  8,  '51; 

4,  '52. 
Lempe's  BCag.    Magazin  fijr  die  Bergbaukunde,  by  J.  F.  Lempe.    Dresden,  yoIs.,  8yo,  I,  1785 : 

2,  3,  '86;  4,  '87;  then  1  yoL  ann.  tiU  11,  '94;  12,  '98;  13.  '99. 
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LTnrtitqt.  Llnstltati  a  weeklj  joornal  in  small  foL,  PaiiB,  1  toL  ann. ;  begun  in  1832.  36tb 
year  or  toL  in  1868. 

Mao.  Hat.  Heltbt.  Ifagamn  fur  die  Naturkunde  Helvetiena :  herauag.  A.  Hopfner,  Zurich. 
B^on  in  1787. 

IIoIFb  Sem.  Efemeriden  der  Berg-  und  Huttenkunde ;  edited  bj  0.  E.  von  HolL  6  tola. ;  1, 
1805,  at  ICuDchen;  afterward  at  Numberg,  2,  ^06;  3,  '07 ;  4,  '08;  6,  '09.  Preceded  by 
T.  HoU'a  Jahrb.  t  B.  H.,  Salzbonr,  5  yoIb.,  1797-1801 ;  and  Annalen  id.,  Salzburg,  8  vols., 
180a-X)4. 

lOehoUon's  J.  Journal  of  Natural  Philosophy,  Chemistry,  and  the  Artas ;  by  Wm.  Nicholson. 
London,  Ist  ser.,  5  vols.,  4to^  voL  1,  1797;  5,  1801.  2d  ser.,  36  vols.  6vo,  vol  1,  1802; 
36,  1813. 

Ktt  MaGw    Nyt  ICagazin  for  Natnrvidenskabeme ;  by  G.  Langberg.    8vo,  Christiania. 

FhiL  BCag.  Philosophical  Magazine.  8vo,  London.  1st  ser.  by  Tillodi,  2  or  8  vols,  a  year;  1, 
2,  1798;  8-5,  '99;  6^,  1800;  21-28,  '05;  80-32,  '08;  33,34,  '09  (thence  2  v.  ann.);  3&- 
36,  '10;  45,  46,  '16;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.  2d  ser.,  or  PhUosophical  Maga- 
one  and  Annals  of  PhUosophy,  2  v.  ann.;  1,  2,  18^7  ;  11,  '32.  3d  ser.,  London  &  Edin- 
burgh PhiL  Mag.;  1,  1832;  2,  .S,  '33;  12,  13,  '88;  22,  23,  '43;  82,  83,  '48;  86,  37,  '60. 
4th  ser.,  L.,  K  A  Dublin  PhiL  Mag.,  1,  2,  1851 ;  11,  12,  '56 ;  21,  22,  '61 ;  81,  82,  '66. 

Fo^g.  or  Fogg.  Ann.  Annalen  der  Physik  und  Ohemie ;  edited  by  J.  0.  Poggendor£  8yo, 
Leipzig,  8  vols.  ann.  Preceded  by  Gilbert's  Annalen  (q.  v.).  Vols.  1,  2,  1»24;  3-5,  '25 ; 
18-20,  '80;  27-29,  '38;  80,  Index  voL;  31-83,  '34;  34-86,  '85;  49-51,  '40;  63-66,  '45; 
79-81,  '50;  94-06,  '55;  109-111,  '60;  124-126,  '65;  139-141,  '70. 

Q»  J.  8cL  Brandes'  Quarterly  Journal  of  Science.  8vo,  2  vols.  ann.  after  1819.  Published  by 
the  Boyal  Institation.  VoL  1,  1816;  2,  8,  '17,  '17-'18;  4^  5,  '18;  6.  7,  8,  '19;  9,  10,  '2U: 
19,  20,  '4h  27,  28,  '29. 

Rac  (Jen.  ScL  Becords  of  General  Science ;  by  Thos.  Thomson.  4  vols.,  8vo,  Edinburgh.  Vols. 
1,  2,188&;  8,  4, '36. 

R«vl8ta  BUnara.  Bevista  Minera,  Periodico  cientlfico  6  industrial  redactado  por  una  Sociedad 
.   do  Ingenieios.     2  vols.,  8vo,  Madrid.    YoL  1,  1850;  2,  '61. 

8clMr8r*fl  J.  Allgemeines  Journal  der  Ohemie ;  conducted  by  A.  N.  Scherer.  10  vols.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1601;  10,  '03.  Continued  as  Gehlen's  Jour- 
nal (q.  v.). 

Schwelgg.  J.  Journal  fiir  Chemie  und  Physik ;  conducted  by  J.  S.  0.  Schweigger.  Niimberg, 
Sra  Also  under  the  title  Jahrbuch  der  Chemie  und  Physik.  3  vols,  a  year;  1-3,  1811 ; 
16-18,  '16;  28-30,  '20;  afterward  Issued  by  Schweigger  ft  Meinecke;  then  by  J.  S.  C. 
Schweigger  ft  Pr.  W.  Schweigger-Seidel ;  then  by  Pr.  W.  Schweigger-Seidel ;  31-88, 
1821;  46-48,  '26:  61-63,  '81;  67-69,  '33.  The  next  year  began  the  J.  pr.  Ch.  (q.  v.), 
by  Erdmann  ft  Schweiggei^SeideL 

TmcIi.  Min.  Taaohenbuoh  fur  die  gesammte  Mineralogie,  von  C.  C.  Leonhard.  18  voLi.,  12mo, 
Fnmkfurt  a.  M.,  1  voL  ann.    YoL  1,  1807 ;  4^  '10;  9,  '15  ;  14^  '20 ;  18»  '24. 

2.  Transaction^  etc^  of  Scientific  Societies. 

iLhh.  Ak.  Berlin,    Abhandlungen  der  konlglichen  Preuss.  Akademie  der  Wissenschaften  zu 

Berlm.    4to,  Berlin.    YoL  1  (for  1804-181 1)  issued  in  1815. 
ISBAMDU  SxvK.  Gb8.  Fbaukfubt.    Abhandlungen  von  d.  Senkenberg^schen  nf  turforschenden 

GieBellBchaft  m  Frankfurt    Begun  in  1854.    YoL  vil  in  1868. 
Ak.  BL  StocJrholtn.    K.  Yet-Academinens  Handlingar,  Stockholm. 

r.  Aaaoc  Proceedings  of  the  American  Association  for  the  Advancement  of  Science.  8va 
VoL  1,  meeting  at  Philadelphia  in  1848 ;  2,  at  Cambridge  in  '49 ;  3,  at  Charleston  in  '50 ; 
4,  at  N.  Haven,  '60 ;  5,  at  Cincinnati,  '51 ;  6,  at  Albany,  '51 ;  7,  at  Cleveland,  '53 ;  8,  at 
Washington,  '54;  9,  at  Providence,  '55;  10,  at  Albany,  '56;  11,  at  Montreal,  '57;  12,  at 
Baltimore,  '68;  13,  at  Springfield,  '59;  14,  at  Newport,  '60;  15,  at  Buffalo,  '66;  16,  at 
Burlington,  '67. 
.  I^yo.  N.  WgL  N.T.  Annals  of  the  Lyceum  of  Natural  History  of  New  York.  Begun  in 
18S4.    YoL  8  unfinished  in  1868. 

.  Ak.  WlAo.    Anzeiger  der  E.  E.  Akad.  d.  Wissenschaften.    8vo,  Wien.   Begun  in  1 864. 
1  voLaon. 
.  Ak.  Mnnohen.  Sitenngsberichte  der  K.  bayerischen  Akad.  der  Wiss.  zu  Miinohen  (Munich). 

8to. 
.  Ak.  Wiflo.    SitEongsberichte  der  K.  K.  Akad.  der  Wiss.,  Wien  (Yienna).    Commenced  in 

1848,  8va 
.  Ak.  BerJia.    Monataberichte  der.  K.  Preuss.  Akad.  der  Wissenschaften  za  Berlin.    8vo. 
B^gunin  1836. 
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Ber.  nled.  Get.  Bonn.    Sitznngaberiohte  der  niederrheinisohen  G^sellBchaft  in  Bonn.    Issued 

with  Verb,  nat  Ver.  Bonn. 
Ber.  SA0H8  Gis.  Lbipsio.    Berichte  der  EL  sachs.  Gesellschaft  der  Wiss ,  Leipsia 
BnlL  40.  8t.  Pet.     Bulletin  Scientifique  de  I'Acad.  Imp^riale  des  Sciences  de  St  Petersb.    4to, 

St.  Petersburg.     Vol.  1,  1858;  10,  1867.     Preceded  by  the  two  Bulletins,  B.  physioo- 

mathematique,  17  yolfl..  4to,  and  B.  historico-philologique,  16  yols.,  4te:  and  these  two 

preceded  bj  the  one  BulL  Scientifique,  10  vols.,  4to. 
BuIL  Boo.  Oh.    Bulletin  mensuel  de  la  Sod^t^  Ghemique  de  Paris.    Svo,  1  vol  ann. 

2d  ser.  begun  in  1860.    YoL  9  in  1868. 
BaU.  800.  Q.    Bulletin  de  la  Sod^t^  Geologique  de  France.    8yo,  Paris.    1st  ser.,  toI.  1,  1830- 

'31;  2,  '81-'82;  3,  '32-'83;  4,  '88-'34;  6,  '84;    6,  '34-'36;    7,  »35-'36;  12,  »40-'41;  14, 

'4a-'48.     2d  ser.,  voL  1,  '48-'44;  6,  '48-'49;    11,  '53-'64;  16,  '68-'69;  21,  '63-'64;  26, 

»68-'69. 
BoU.  800.  Imp.  Nat  Moscou.    Bulletin  de  la  Soc.  Imp^riale  des  Naturalistes  de  Moscoa   8?o. 
O.  R.    Oomptes  Rendus  des  Stances  de  TAcademie  des  Sciences.   4to,  2  yols.  ann. ;  yoL  1, 1835; 

2,  8,  '36;  12,  13,  '41;  22,  23,  '46;  32,  33,  '51;  42,  43,  '66:  62,  68,  '61;  62,  63,  '66. 
BenkBchr.  Ak.  Wien.    Denkschriften  der  Eais.  Akademie  d.  Wiss.  in  Wien. ;  Math.-Natarwiss. 

Glasse.    4to,  Wien.    Begun  in  1860 ;  yoL  25  in  1866. 
Forh.  Vid.  Belsk.  Ohrlatianla.    Forhandlingar  i  Yidenskabs-Selskabet  i  Christiania.    8yo. 
Baid.  Ber.    Berichte  iiber  die  Mittheilungen  yon  Frennden  der  Wiss.  in  Wien;  edited  bj  W. 

Haidinger.    8?o.  7  yols.,  1846-'61. 
OeL  Anz.  Miinoh.    G^ehrte  Anzeige  der  K.  bayerischen  Akad.  der.  Wiss.  eu  Munchen.    4to. 

VoL  1,  1835 ;  89.  '64. 
J.  Ao.  Philad.    Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.    Ist  ser.,  8yo,  7 

yols.,  18l7-'42.    2d  ser.,  4to,  begun  in  1847 ;  yoL  6  finished  in  1868.     .• 
J.  Nat.  Hist  Boat.    Boston  Journal  of  Natural  History.    8yo,  7  yola,  1834-'63. 
J.  Oh.  Soc    Journal  of  the  Chemical  Society.    1st  ser.,  called  Quarteriy  Journal,  eta   15  yols. ; 

one  yoL  (of  4  Nos.)  a  year;  yoL  1,  1848;  6,  '63;  11,  '68;  16,  '62.     2d  ser.,  monthly; 

vol  1,  1863 ;  6,  '68. 
Jahrb.  O.  Reichs.     Jahrbuch  der  KaiserHch-Koniglichen  geologischen  Beicfasansialt,  Wien. 

Begun  in  1860,  1  yol.  ann. 
Jahbesb.  Wett.  Ges.  Hanau.    Jahresbericht  der  wetterau'schen  Gksellschaft  fur  die  geeammte 

Naturkunde.    8yo,  Hanau,  1850-'68. 
Hag.  &E&  NAT.  Fr.  Berlin.    Magazln  der  Gesellschalt  naturforschender  Freunde.    8  yols.  4to ; 

1,  1807;  2,  '08;  3,  'GO;  4,  »10;  5,  '11;  6, '14;  7,  '16;  8,  '18.     Afterward  VerhandL  ib. 
Bflem.  Aca Torino.    Memorie  della  reale  Accademia  delle  Science  di  Torino.     4to,  Turin;   1st 

ser.,  40  yols.,  1864,-'88;  2d  ser.  begun  in  1839,  and  yoL  22,  in  '65. 
Mem.  Am.  Ao.  Boat.    Memoirs  of  the  Americai:  Academy  of  Arts  and  Sciences.    4to^  Boston. 
Mem.  Soa  Nat.  Mosoon.    Begun  In  1811. 
(Etv,  Ak.  Stookh.    (Ef^ersigt  af  K.  Yet-Akad.  Forhandlingar,  Stockholm.    Commenced  in  1844^ 

I  yoL  ann.,  8yo. 

Oven.  Vid.  Selsk.  Oojpenh.    Oyersigl  over  det  Kongelige  danske  Yidenskabemes  Selskabs 

Forhandlingar.    Copenhagen,  8yo. 
PhiL  Trans.    Transactions  of  the  Eoyal  Society  of  London.    4to.    YoL  1  oontains  transaotions 

for  1665.  '66. 
Proc.  Ao.  Philad.    Proceedings  of  the  Acad.  Nat.  Sci.,  Philadelphia.    8yo.    Began  in  1841. 
Proc.  Am.  PhiL  800.  Philad.  Proceedmgsof  the  American  Philosophical  Society,  Philadelphia. 
Proo.  N.  Hist.  Soc.  Boat  Proceedings  of  the  Nat.  Hist.  Society  of  Boston.  8yo.   Begun  in  1841. 
Proo.  Roy.  800.  Bdinb.    Proceedings  of  the  R.  Soa  of  Edinburgh.    8yo. 
Phys.  Arb.  Fr.  Wien.    Physikalische  Arbeiten  der  eintr&chtigen  Freunde  in  Wien ;  published 

in  Quartals;  1  qu.,  1783 ;  2  qu.,  '84;  3,  4  qu.,  '86;  2d  yoL,  1  qu.,  '86;  2  qu.,  '87  ;  3  qu,  '88. 
Q.  J.  Q.  80c.    Quarterly  Journal  of  the  Geological  Society.    8yo,  LondmL    Begun  in  1845 ;  1 

yoL  ann. 
Q.  J.  Oh.  800.    See  J.  Ch.  Soa 

Rep.  Brit.  Aasoo.    Beports  of  the  British  Association.    Begun  in  1831. 
ScHBUT.  Ge&  NAT.  Fb.  BiBuiT.     Schriflen  der  Gesellschaft  naturforschender  Fronnde  in  Berlin. 

II  yols.  8yo,  the  first  1  y.  ann.;  1,  1780;  6,  '84;  8,  '86-7;  8,  '88;  9,  '89;  10,  '92  ;  II,  '1)4 
(yols.  7-11,  also  as  1-5  of  Beobachtungen  und  Entdeckungen,  eta).  Next,  Neue  Schriften, 
eta,  4  yols.,  4to ;  1,  1795 ;  2,  '99 ;  3,  1 801 ;  4,  1808-4.     Afterward  Magazin,  eta  (q.  y.). 

Bchriften  Min.  Oes.  St.  Pet    Schriflen  der  nissisch-kaiserlichen  Gesellschaft  fiir  die  gesammte 

Mineralogie.     1842.    For  continuation  see  Yerh. 
SCO.  Sol  Fhnv.    Acta  Societatis  Sdentiarum  Fennioso,  Christiania,  Norway. 
Trans,  Am.  PhiL  800.  Philad.     Transactions  of  the  American  Philosophical  Sodety.    4to 

Philadelphia. 
Trans.  800.  Roy.  Edinb.    Transactions  of  the  Boyal  Society  of  Edinburgh.    4feo. 


Digitized  by  VjOOQIC 


INTBOBUanON.  XXXIX 

Vmcbm  Mia.  Oes.  St.  F«t   YerhMidlimgeii  d.  rasaisch-kaiflerlicheii  mmeralogifloheiiGeBeBBdkaft 

sa  St  Feterabiirg. 
Vearh.  naL  Oea.  BueL  yerhaodlongeiidernatarforscheDden  GeseUdchaftin  Basel  Begun  in  1B64. 
Vefh.  nat.  Ver.  Bann.    Yerfaandlongen  des  naturhistorischen  Vereines  der  preusa.     Bhein- 

lande  und  Westphatens.    Begun  in  1844. 
Z8b  Ob,  or  Z8.  Q.  Oea.    Zeitsohrift  der  deutschen  geoL  Gesellachaft.    8ro^  Berlin ;  a  quarterly ; 

1  ToL  ann.;  vol  L  1849;  11,  '59  j  21,  '69. 
Z8*  Nat.  V«r.  Halla.    Zeitsohriffc  far  die  gesammten  Naturwiaaenachaften,  yon  dem  nat  Yereia 

t  Sachaen  und  Thiiringen  in  Hallo.    Begun  in  1853. 

3.  Independent  Works. 

Agrio^  Ort  Oaiia.  Subt    Qeorgiua  Agrioola,  de  Ortu  et  Oauaia  subterraneorum ;  preface  dated 

1648. 
Agzic,  FoM.    Id.,  de  natora  foaailium ;  pret  dated  1646 ;  and  De  veteribua  et  novia  xnetallia; 

pref.,  1546. 
Aiprici  Barm.    Bermannna,  aire  De  re  metalllca  Diallogus ;  pref.,  1529. 
Agzic,  Intarpr.    Interpretatio  Gtormanica  rocum  rei  metaUioe;  pref.,  1546.    The  edition  of 

Agricola'a  worke,  oited  beyond,  induding  the  four  preceding  parte,  is  one  in  foUo,  1  toL, 

Baailee  (BaaleX  1558. 
Agiicx,  MetalL    De  re  Metallica;  by  id.    Preface  dated  1550.    Fol.,  Basilesd,  1557. 
AttiiiyBiin.    Manual  of  Mineralogy ;  by  A.  Aikin.    2d  ed.,  Syo,  London,  1815.    The  Ist  ed. 

appeared  in  1814. 
Albert  aflagniia,  Bftin.    Albertus  Magnua,  De  Minemlibus.    Written  after  1262. 
Alger,  Mia.    Treatise  on  Min.  by  Wm.  PhiUipa ;  5th  ed.  by  R.  Allan,  with  numeroua  additions ; 

by  F.  Alger.    8yo,  Boston,  1844. 
Allan,  Min.    Manual  of  Mineralogy;  by  B.  Allan.    8vo,  Edinburgh,  1884.    See  also  Phillips. 
Allan,  Bfin.  NomanoL    Mineralogioal  Nomendatore ;  by  T.  Allan.    8yo^  Edinburgh,  1814. 
Aiigenville,  Oryct    L'Histoire  Naturelle,  eta  ;  by  D.  d'Argenyille.    4to,  Paris,  1755. 
Axppe,  Fiiiak.  BCin.    Analyser  af  Finska  Mineralier;  by  A.  B.  Arppe.     Part  I.,  1855,  itom 

the  Act  Soa  Fenn.,  iy.  561-578;  XL,  1857,  ib.,  v.  467  (paged  1-^1);  UL,  1859-1861,  ib.  yi 

680. 
Aristotle.  Aristotle's  works ;  particularly  the  McrceofoXsytird,  or  *'  Meteorology,"  and  Tlcpt  Qavfiwtttiv 

djn*mft&rwf  or  "  Wondert\il  Thuigs  Heard  of    Works  written  about  the  middle  of  the  4th 

century  B.a    A.  bom  about  384  b.0.  and  d.  322  B.a 
BL  de  Boot.    LapL  Gemmarum  et  Lapidum  Historia.   4to,  Jena,  1647 ;  the  Ist  edit  published  at 

Jena  in  i6u9 ;  the  2d,  enlarged  by  A.  Toll,  Lugduni  Bat.,  8yo,  16S6. 
Bedk,Mia.N.T.    See  Bep.  Min.  N.  Y.,  beyond. 
Bead!,  Tr.,  1824,  1832.    Traite  ^l^mentaire  de  Min. ;  by  F.  Q.  Beudant    8yo,  Paris,  1824;  2d 

ed.,  2  yola.,  1882. 
,  Opuac    Opuscula  of  Torbemus  Bergmann.    1780. 
J  Sclagr.    Sdagraphia  Begnl  Mineraiis  (in  Latin);  by  T.  Bergmann.    8yo,  1782 ;  reprint 

in  London,  1788. 
i  N.  Stsi.  Min.    Neues  System  der  Mineralogie ;  translated  from  the  Swedish  by  Drs.  Gmelin 

and  PfSiff.   Niimberg,  1816. 

M«  Syst.  Mia.    Nonyeau  Syst^me  de  Mineralogie ;  by  J.  J.  Berzelius.    8yo^  Paris,  1819 ; 

translated  from  the  Swedish. 

IflOthr.    Die  Anwendung  des  Lothrohrs,  eta     Qerm.  TransL  by  H.  Rose.    Niirnberg, 

1821 ;  4th  od.,  1844w    American  ed.  by  Whitney,  1845. 
BumnnuoH  Uasdb.    Handbuch  der  Naturgesohichte.   8yo,  8th  ed.,  (JotUngen,  1807. 
Bom,  Biiel.  WalaohL    Briefe  aus  WiUschland  (Italy);  by  I.  y.  Bom.    8vo,  Prague,  1773. 

p  Idthoph.    Lythophylacium  Bomianum;  Index  Fossilium  qun  ooUigit,  etc.,  Ignatius  S.  B. 

L  Eqnes  a  Bom.   2  parts,  Prague;  part  1,  1772;  2,  '76.    A  descrlptiye  catalogue,  but 

without  notes. 
Bom,  Oat.  Foaa.  de  Raab.    Catalogue  m^thodique  et  raisonn^  de  la  collection  dea  Foasiles  de 

Mile.  EleoDore  de  Raab;  by  id.    4  yols.,  8yo^  Vienna,  1790. 
BofCBS.  Cat.    Catalogue  de  la  Collection  mineralogique  particuli^re  du  Boi ;  by  Comte  de  Boumon. 

Sro,  mit  Atlas  in  foL  Paris,  1817. 
Boom.  BCin.    Traits  de  Mmeralogie;  by  Comte  de  Boumon.    8  yols.,  4to^  1808. 
B^eitlL,  Ohar.  182a    Kurae  Gharakteristik  des  Mmeral-Systems ;  by  A.  BreithaupU   8to^  Frei- 

beig;  1620. 
Bkreith.,  Uhar.  1823,  1832.    YoUstandige  Char.,  eta;  by  id.    8yo,  Dresden,  1823;   2d  ed., 
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Breith^  Uib.  1830.    Uibereicht  des  Mineral-Sjrstem^B ;  by  A.  Breiihanpt.    8to,  Frdbeig,  1830. 
Breith.,  Handb.    YollstandigeB  Handbuch  der  Mineralogie ;  by  Id.    8yo^  Dresden  and  Leipzig ; 

vol  1,  introdud,  1836;  2,  '41 ;  3,  '47. 
Broohant,  Min.    Traite  de  MineraloMg^e ;  by  A.  J.  M.  Brochant.  Paria,  1808 ;  an  earlier  edition  Id 

1800. 
Bromell,  Min.    Herr  Hagni  Ton  BromeUs  Mineralogia.    2d  ed.,  16mo^  Stockholm,  1739.     1st 

ed.  pub'd  in  1730. 
Brongn.,  Min.    Traits  61^mentaire  de  Mineralogie;  by  A.  Brongniari   2  yola.,  8vo^  Paris,  180*7. 
Brongn.,  TabL    Tableau  des  Espdees  Minerales ;  by  id.    48  pp.,  8vo,  Paris,  1833. 
Brooke,  Oryst.    Familiar  Introduction  to  Orystallography ;  by  J.  Brooke.    8vo,  London,  1823. 
B.  A  M.,  Min.    Introduction  to  Mineralogy,  by  the  kite  Wm.  Phillips ;  new  edition,  with  exten- 
sive alterations  and  additions,  by  H.  J.  Brooke  and  W.  H.  Miller.    8vo,  London,  1852. 

Profl  Miller  is  the  author  also  of  a  Treatise  on  Orystallography,  8vo,  Cambridge,  1839,  giv- 
ing the  elements  of  the  system  adopted  in  the  above  work,  a  system  first  proposed  by 

Whewell,  m  PhiL  Trans,  for  1825. 
Bruckmaim,  Magnalia  Dei  in  lods  subterraneis.    2  parts,  fol ;  part  I,  1727 ;  2,  '30. 
Oasias,  Min.    De  Mineralibus ;  by  Bemardius  Geesius.     666  pp,  foL,  Lugduni,  1686. 
Cappklleb,  Cbist.    Prodromus  Cristallographifis ;  Marc.  Ant  Cappeiler.    4to^  Lucerne,  172ti. 
Oat.  de  Dree.    Catalogue  des  huit  Collections  qui  oomposent  le  Muste  mineralogique  de  Bt>  do 

Dr^.    4to,  Paris,  1811.    Dufrenoy  speaks  of  it  as  the  work  of  M.  Leman. 
Ohapman,  BAin.    Practical  Mineralogy ;  by  E.  J.  Chapman.    8vo,  London,  1843. 
Ohapman,  Ohar.  Min.    Brief  Description  of  the  Characters  of  Minerals;  by  id.    12mo^  London, 

1844. 
Oleaveland,  Mm.,  1816, 18flfl.    Treatise  on  Mineralogy  and  Geology.  Svo,  Boston,  1816 ;  2d 

ed.,  2  vols.,  8vo,  Boston,  1822. 
Oronst.,  or  Oronst.  Min.,  1768,  1781.    Mhieralogie,  eller  Mineral-Rikets  Upstallnmg:  by  A. 

Gronstedt  (but  issued  anonymously).    12mo,  Stockholm,  1768 ;  Briinnich's  edlL  in  Danisb, 

Copenhagen,  bvo,  1770 ;  2d  Swedish  ed.,  Stockholm,  1781 ;  Magellan's  edit  in  English, 

2  vo1a^8vo,  London,  1788. 
Dana,  Min.  JSoston.    Outlines  of  the  Mineralogy  and  Geology  of  Boston  and  its  vicinity ;  hy  J. 

Freeman  &  S.  L.  Dana.    8vo,  Boston,  1818. 
Dana  Min.    This  work.    Editions  of  1837,  1844,  1850,  1864.    Supplements  1  to  10  to  last  odi- 

tion  in  the  Am.  J.  S<1,  1866-1862,  the  last  three  by  G.  J.  Bruah. 
Daubenton,  TabL    Tableaux  methodique  des  Minerauz.   Paris,  1784.   Only  a  classified  catalogue. 

Several  subsequent  editions  were  issued,  the  6th  in  1799. 
Davila,  Oab.    Catalogue  syst  et  raisoune  dea  Curiosit6s  de  la  Nature  et  de  I'Art  qui  oompoaent 

le  Cabinet  de  M.  Davila.    3  vols.,  8vo,  Paris,  1767. 
Delametb.,  Soiagr.    New  edition  of  Mongez's  Sdagraphie  (Fr.  trL  of  fiergmann's  Sciagr.,  with 

additions) ;  by  J.  C.  Delam^therie.    2  vols.,  8vo^  Paris,  1792. 
Delameth.,  T.  T.    Theorie  de  la  Terre;  by  id.    2d  ed.,  6  vols.,  Paris,  1797  ;  vols.  1,  2,  of  this 

edition  contain  his  Mineralogy. 
Delameth.,  Alln.    Legons  de  Mineralogie;  by  id.    8vo,  vol.  1,  1811;  2,  *12,  Paris. 
Db  Lisle,  Crist.,  1772.    Essai  de  CristaQographie ;  by  Rome  de  Tlsle.    8vo,  Paris,  1772. 
De  Iiiale,  Orist,  1783.    Cristallographie,  ou  Description  des  formes  propres  a  tous  les  corps  du 

Begne  mineral;  by  id.     Galled  2d  edition  of  the  precedmg.    4  vols.,  8vo,  Paris,  1783. 
Demeste  Lettres.    Lettres  sur  la  Mineralogie;  by  Dr.  Demeste.    2  vols.,  16mo,  1779. 
DesoL,  Min.    Manuel  de  Mineralogie;  by  A.  DesCloizeauz.     8vo,  Paris,  vol  1,  1862. 
DescL  Quarts.    Memoire  sur  la  Criatallisation  et  la  Structure  int^rieure  du  Quarts ;  by  A.  Des- 

clolzeauz.     212  pp.,  4to,  with  6  folded  plates,  Paris,  1868. 
Dioaoor.    Dioscorides  iUpi  €\tis  iarpum  (Materia  Medica),  written  about  aj>.  60.    In  the  mineral 

part  treats  especially  of  the  medieval  virtues  of  minerals,  but  often  g^ves  also  short  descrip- 
tions.   Not  alluded  to  among  the  many  references  in  Pliny,  but  evidently  cited  from. 
Domeyko,  Min.,  1846,  1860.    Elementos  de  Mineralogia;  by  L  Domeyko.    8vo,  Chili,  let  ed., 

Serena,  1845;  2ded.,  Santiago,  1860. 
Domeyko,  Tratado  de  Bnsayes ;  by  id.    2d  ed.,  8vo,  Valparaiso,  1868. 
Dofr.,  Bffin.,  1844,  1866-1860.    Traite  de  Mineralogie ;  by  A.  Dufrenoy.    4  vols.,  8vo  (the  last 

of  platesX  Paris,  1844;  2d  ed.,  6  voU. ;    I,  2,  3,  '66;  4,  *69;  6,  '60. 
Zhnmerling,  Min.    Lehrbuch  der  Mineralogie ;  by  L.  A.  Enmierling.    8vo,  Giessen,  Ist  ed., 

1798-'97;  2d  ed.,  '99,  1802. 
Broker,  Aula  Bubt.    Aula  Subterranea  (on  Ores,  Mming,  and  Metallurgy);  by  L.  Broker. 

written  in  1674»  published  in  1696. 
Zhdmann,  Min.    Larobok  i  MineralQgien ;  by  A.  Erdmann.    8vo,  Stockh.,  1868. 
Brdmann,  Dannemora  Jemm.    Dannemora  JemmalmsfSlt,  etc. ;  by  A.  Erdmann.      12mo. 

Stockhohn,  1861.    Also  Uto  Jemm.,  1866. 
Sstner,  Min.    Yersuch  emer  Mineralogie.    3  vols,  m  6  parts,  8vo,  Wien,  1794-1804. 


Digitized  by  VjOOQIC 


DTIBODITOTION.  xli 

.  vbor  WflmMr*!  V«rbM8.  In  BSin.    Freymuthige  Gedaoken  iiber  Herm  Inspector 
Wezner's  Yerbeesemngen  in  der  Kineralogie}  nebst  einigen  Bemerkungen  iiber  Herrn 

haaoBOOF  Karstens  fi^chrelbnng  des  yom  eel  Leake  Mineralien-Cabinetts ;   by  Abb^ 

Estner.    64  pm  ISmo,  Wien,  1790. 
FibriciiiB,  Bfiet.    De  rebus  metaUicis  ac  nominibus  observationes  varia,  etc.,  ex  schedis  Georgii 

Fabrldi.    I^guri,  1666.    Issoed  with  an  edition  of  Oesner^s  Foss. 
Fn^Jaa,  V<dc.  VIt.  Becfaerches  sur  lea  Volcans  6teints  du  Y ivarais  et  dn  Yelay ;  by  Faujas  de  St 

Food.  FoL,  Grenoble  et  Paris,  1778.  By  the  same,  Min^ralogie  des  Voloans,  Svo,  Paris,  1784. 
Pon.,  Min.    Minerogrephia ;  by  Sigfrid  Ayon  Forsiua.    IGmo,  Stockhdm,  1643. 
^im»i<Wj  IMct.  Bdn.    Becaeil  de  uoms  par  order  alphab^tique  apropri^  en  Mineralogle ;  by  D. 

de  QaUitEin.    Sm.  4to,  Bninswksk,  1801. 
OemaTi  Foes.     De  omnl  rerum  foesillum  genere^  Gemmis,  Lapidibus,  ^etallis,  eta ;   opera 

Oanradi  QesnerL    Tiguri,  1566. 
Qlookar,  Handbb,  1831, 1839.  Handbnch  der  Mineralogle ;  by  E.  F.  Glocker.  8yo,  Numberg, 
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Schiitz,  of  Froyberg.    16mo,  liepadg,  1791.    Contains  the  first  notloe  of  celestine^  a  mine- 
ral named  by  Werner  from  Schiitz's  American  specimens. 
Sella,  BAin.  Baxda.    Studii  sulla  Ifineralogia  SanUt;  by  Quintino  Sella    4to,  Turin,  1856. 
8hep.,  llCin.,  1832-1836,  1844,  1862,  1867.    Treatise  on  Mineralogy;  by  C.  U.  Shepard. 

let  part,  1  vol,  12mo,  Kew  Haven,  1832 ;  2d  part,  2  vols.,  New  Haven,  1836.    Ako,  2d 

ed.  (with  only  the  Ist  part  revised),  New  Haven,  1844.    Alao,  3d  ed.,  8vo,  New  Haven, 

No.  1,  1862 ;  Na  2,  '67. 
Shep.,  Min.  Oonn.    Report  on  the  Greologieal  Survey  of  Connecticut ;  by  id.    Svo,  N.  Ha?eu, 

1837. 
SteflEens,  Handb.    Handb.  d.  Oryktognosie ;  by  H.  Steffens.    3  vols.,  18mo,  Halle :  vol  1,  1811 ; 

2, '16;  3, '19. 
Stboiobteb,  ITnt.    ITntersuchungen  iiber  die  Misohung  der  Mineralkorper,  etc ;  by  Fr.  Stro- 

meyer.    Svo,  Gottinsen,  1821. 
Theophr.    Theophrastus  ficpt  XiStup  (on  Stones);  written  about  316  b.o.    Only  a  portion  of  the 

whole  work  is  extant,  but  sufficient  to  show  that  the  author  was  precise  in  his  knowledge 

of  minerals  and  careful  in  the  statement  of  facts.    T.  bom  about  371  b  a,  and  d.  286 

B.C. 

Thomson,  Min.,  1802, 1836.  Outlines  of  Mineralogy,  Geology,  and  Mineral  Analysis;  by  T. 
Thomson.  2  vols.,  8vo,  London,  1836.  A  treatise  on  Mineralogy  puUished  also  with  pre- 
ceding editions  of  his  Chemistry,  the  earliest  in  1802. 

UUmann,  Syst-tab.  Ueb.  Systematisch-tabellarlsche  Uebersicht  der  min.-einfachen  Fossilien; 
by  J.  C.  UUmann.    Smidl  4to,  Cassel  and  Marburg,  1814. 

Volger,  Studien,  etc.  Studien  sur  Entwicklungsgeschichte  der  Mineralien ;  by  G.  H.  O.  Vol- 
ger.  8vo,  Ziirich,  1854.  Other  works  :  Entwickl.  der  Min.  d.  Talk-Glimmer  Familie,  1855 ; 
Arragonit  und  Kalcit,  1855;  Monographic  des  Borazites,  Hannover,  1865;  Kpidot  und 
Granat,  Beobachtungen  iiber  das  gegenseitige  Yerhaltniss  dieser  EiystaUe,  Zurich,  1855 ; 
Krystallographie,  Stuttgart,  1854. 

Vogl'a  Joaoh,  Gangverhaltnifise  und  Mineralreichthum  Joachimsthals ;  by  J.  FL  Yogi.  Svo, 
TepUt2s,  1867. 

WalL,or  WalL,Mln.  Mineralogia,  eller  Mineralriket;  by  J.  G.  Wallerius.  12mo,  Stockholm, 
1747. 

WalL,  Pr.  TrL  French  edition  of  Wallerius's  Min.  of  1747.  2  vols.,  8vo,  Paris,  1753.  Pub- 
lished anonymously. 

WalL,  MuH  1772,  '76.    Systema  Mineralogicum.    Svo,  HohniaB,  vol.  1,  1772 ;  2,  ^76. 

WaII.,Min^l778.    Byat  Min.    2  vols.,  8vo,  Vienna,  1778. 

Waltemh.,  vulk.  Oest.  Ueber  die  vulkanischen  Cysteine  in  Sicilien  und  Island  (Iceland),  und 
ihre  submarine  Umbildung;  by  W.  Sartorius  v.  Waltershausen.    8vo,  G^ttingen,  1853. 

Watto  Diet.  Oh.  Dictionary  of  Chemistry ;  by  H.  Watts.  4  vols.,  1863,  '64,  '66,  '66;  a  fifth 
yet  to  be  issued. 

Warn.,  Atua.  Kennz.  Fobs.  Yon  d.  ausserlichen  Kennzeichen  d.  Fossilien ;  by  A.  G.  Werner. 
8vo,  Leipzig,  1774. 

Wem.,  Ueb.  Cronst.  Kronstedt's  Yersuch  einer  ^'in.  ubersetsst  und  vermehrt  von  A.  Gr.  Wer- 
ner.    YoL  1,  part  1.    Leipzig,  1780. 

Wem.,  BCin.^Kab.  Pabst  Yeizeichniss  des  Mineralien  Kabinets  des  Herm  K.  K  Pabst  von 
Chain;  by  A-  G.  Werner.    2  vols.,  Freiberg,  1791,  '93. 
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W^m^  Zaflftxt.  Min.  8yst.    Letztes  Mineral-Sjrstem.  Svoy  Freiberg  ft  Wien,  181*7.  A  Gatalogae 

intih  notes.    Wenier  or  his  scholars  issued,  firom  time  to  time,  a  tabular  Rjnopsis  of  his 

llinenl  system  reriaed  to  the  time  of  publication,  on  folio  sheets,  or  published  them  in 

oUier  works.    The  earliest  after  that  of  Werner's  Gronstedt  was  issued  by  Hofmann  in 

Bogm.  J.,  1789,  voL  1,  p.  369.    Emmerling's  IGn.,  1.  1799,  contains  the  syuopsis  of  1798, 

and  Ludwig's  Min.  contains  that  of  1800  and  1803.    Leonhard's  Tasch.,  ill.  261,  that  of 

1809. 
Westxnmb,  KL  Pli3^s«-Oh.  Abh.  Eleine  physikalisch-chemische  Abhandlungen ;  by  J.  F.  West- 

mmb.  8vo,  Leipzig,  voL  1,  1786 ;   2,  »87 ;  8,  '88  j   4,  '89 ;   Hannorer,  6,  6,  '93 ;  7,  '96 ; 

8, '97. 
Wftliflriiig,  TrL  Beigm.  Soiagr.    Outlines  of  Mineralogy,  trL  from  the  original  of  Bergmann ; 

by  Wm.  Withering.     8yo^  1783  (Reprinted  in  vol  2  of  Mem.  and  Tracts  of  the  late  Dr. 

Withering;  London,  1822). 
Whttney,  Ijake  Sap.    Beport  on  the  Geology  of  the  Lake  Superior  Land  District ;  by  J.  W. 

FoBter  and  J.  D.  Whitney.    8vo,  Part  1,  1860 ;  2,  '61. 
Whltaey,  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countries ;  by  J.  D.  Whitney.    8vo,  Philadelphia,  1864. 
WUIiMy,  MiM.  Ziead  Region.    Beport  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Begion ;  by  id.   (Made  by  authority  of  the  State  of  Wisconsin.)    8to,  1862. 
Whltaey,  Rep.  a.  OaL    See  Rep.  G.  GaL 
Wfaitney,  Bera.  Blowpipe.    Beizelius  on  the  Blowpipe  ;  translated  by  J.  D.  Whitney.    870, 

Boston,  1845. 
Woodward,  FoflS.    Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Belation 

and  Affinity.    8to,  London,  1728. 
Sephaotnrich,  Bftin.  Ziez.  Ifineialoglsches  Lexioon  ftir  das  Eaiserthum  Oesterreich ;  by  Y.  B.  r. 

Zepbarorich.     870,  Wien,  1859. 

Hie  works  in  the  above  catalogue  which  are  most  important  for  the  study  of  the 
histoiy  of  mineral  species  are  the  following,  the  order  cited  being  that  of  time : 

Tbeophiastas ;  Bioscorides ;  Pliny's  Natural  History ;  Agricol^s  works ;  Linnseus's 
Sjttema  Natures,  Ist  ed.,  1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
mainly  the  Ist  edition  of  Linnffius,  which  the  auuior  alludes  to  in  his  preface, 
among  other  Swedish  works  by  Forsius,  Hiffime,  Bromell,  and  Swedenborg); 
CroDstedt^s  Mineralogy,  1757  (a  new  chemical  system) ;  Linnsens's  Systema  Naturae, 
10th  ed^  1768;  Rom6  de  lisle's  Crystallographie,  1772,  1788  (the  first  systematic 
etfort  to  apply  the  principles  of  CTys^lography  to  the  science) ;  Wallerius's  Min.  of 
1772, 1778  (the  system  and  fiicts  are  littie  changed  from  the  earlier  edition) ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Gronstedt,  1780;  Berg- 
mannas  Opuscuk,  1780,  and  Sciagraphia,  1782;  Hofmann's  exposition  of  Wemer^s 
system  in  the  Bei|;m.  J.,  1789 ;  Emmerling's  Mineralogy,  l793-'97,  and  1799-1802 ; 
Lens's  Mineralo^,  1794;  Elaproth's  Beitr&ge,  1795-1810;  Earsten's  Tabellen, 
1800;  Haay's  Treatise  on  Mineralogy,  1801;  Reuss's  Mineralo^,  1801-1806; 
Ludwig's  Wenier,  1808,  1804;  Mohs's  Null  Eab.,  1804;  Karsten's  Tabellen,  1808; 
Laeas's  Tableau,  part  1,  1806  (giving  views  of  Hauy  of  1801  and  1801  to  1806)  ; 
Brongniait's  Mineralogy,  1807;  Hady's  Tableau  comparatif,  1809;  Hausmann's 
Hao<fi>ncb,  1813 ;  Hoffmann's  Mineraiogie,  1811-1817  ;  Ullmann's  Uebersicht,  1814 ; 
Jameson's  Mineralogy,  1816,  1820;  Werner's  Last  Mineral  System  (Letztes,  etc.), 
1817;  Cleaveland's  Mineralogy,  1816,  1822;  Berzelius's  Nonv.  Systems,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mobs,  1824 ;  Breithaupt's  Charakteristik,  1820, 1828, 1832 ;  Beudant's  Trea- 
tke,  1824,  1832 ;  Phillips's  Min«,  1828, 1887 ;  Glocker's  Min.,  1831, 1839 ;  Shepard's 
MiEL,  1832-35,  and  later  editions;  von  Eobell's  Grundzilge,  1838;  Mohs's  Min., 
1839;  Breithaapt's  Min.,  1836-1847;  Haidmger's  Handbuch,  1845;  Hausmann's 
Handbuch,  1847 ;  Dufr^nov's  Min.,  1844-1847  (also  1856-1859)  ;  Glocker's  Synop- 
Bs,  1847;  Brooke  k  Miller,  1852;  von  Eobell's  Tafeln,  1853;  Eammelsber^s 
Hudwdrterbnch  and  Supplements,  1841-1853 ;  Eenngott's  Uebersicht,  1844-1865 ; 
DesOoizeanx's  Mineralogy,  1862 ;  von  Eobell's  Geschichte,  1864. 
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7.  Annotated  Index  to  the  Useful  Metals  and  Mstaluo  Orbs. 

QOLD.—Nakpe  Gold  (1).*  Distinguished  firom  all  mineraJs  it  resembles  by  its  flattening  under 
a  hammer;  its  cutting  like  lead,  although  considerably  harder;  its  resisting  the  action  of  nitric 
acidf  hot  or  cold ;  its  high  specific  gravity. 

Gold  also  occurs  in  Gold  Amalgam  (11),  Sylvanite  (98),  Nagyagiie  (99),  PetxUe  (68 A),  and  Oato- 
verite  (Supplement).    Also  sometimes  in  traces  in  Pyrite,  Galenite,  Chakopyrite,  Nati?e  Tellurium. 

PIATnmM.--IEII)IUM.— PALLADIUM.— ^JUiw  PUOinum  (3),  the  source  of  the  platinum 
of  commerce,  is  distinguished  by  the  same  tests  as  gold:  and  it  is  mainly  on  account  of  its  mal- 
leability that  it  occurs  in  flattened  grains  or  scales.  Fiaii'Maridium  (4)  is  another  ore  somewhat 
harder.  Iridosmine  {1)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reaction  of 
osmium,  besides  being  rather  brittle.    Native  Palladium  (5). 

SILVER. — ^The  important  Silver  minerals  are:  Native  Silver  (2),  sectile  and  malleable  like  gold, 
the  only  one  that  has  a  white  color;  ArgenUte  or  Suipkuret  of  Silver  (40),  blackish  lead-gray, 
cutting  (unlike  the  following)  nearly  like  pure  lead,  cubic  in  crystallization;  Pyrargyrite  and 
Prousttte  or  Buby  Silver  ore  (117,  118),  ruby  red  to  black,  always  giving  a  bnght  red  powder; 
Freiealebenite  or  Gray  Silver  ore  (114),  steol-gray,  rather  brittle,  and  powder  steel-gray ;  SlephaxUU 
or  Brittle  or  Black  Silver  ore  (130),  iron-blade,  and  giving  an  iron-black  powder;  Cerargyriie  or 
Horn  Siher  (140),  resembling  a  dark-colored  gray  or  greenish  wax,  and  cutting  like  wax;  Embo- 
lite  or  Ghloro-bromid  of  Silver  (141),  like  the  last,  but  more  greenish.  These  ores  yield  silver 
easily,  when  heated  on  charcoal  Besides  these,  IHrahedrUe  or  Gray  Copper  (125)  is  often  a 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ouncefl  to 
the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  For  other  rarer  silver  minerals, 
see  35,  86,  41,  42,  58-60,  62,  63,  98,  99,  108,  111,  115,  116,  120,  131,  133,  142,  143. 

COPPER. — ^The  more  valuable  species  are :  Native  Copper  (12) ;  Chaloopyrite  or  Copper  pyrites 
(78X  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  Imife-blade,  and  giving  a  greenish- 
black  powder;  Bamhardtite  (79)  and  Cubanite  (77),  which  are  similar  to  the  last,  but  paler; 
Somite  or  Purple  Copper  (49X  pale  yellowish,  with  a  slight  coppery  tmge,  but  tarnishing  exter- 
nally to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  grayish ; 
Chalcociie  or  VUreous  Copper  (61),  of  a  dark  lead-gruy  color,  and  powder  similar,  resembling  some 
silver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal ;  Tetrahedrite  or  Gray 
Copper  (1 26),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Copper  (172) ;  Bfack  Copper 
(178) ;  Maiachile  or  Green  Carbonate  of  Copper  (751),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Aiurite  or  Blue  Malachite  (752),  of  a  rich  deep  blue  color,  either 
earthy  or  vitreous  in  lustre.  All  the  above  are  acted  on  by  nitric  add,  and  the  solution  deposits 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  Chrysooolla  (346),  a  silicate  of  copper,  resem- 
bling the  Green  Carbonate,  but  paler  green,  and  usually  having  a  dose  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usuaUy  as  an  incrustation; 
Atacamite  or  Chlorid  of  Copper  (158),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (669). 
For  rarer  minerals  containing  copper,  see  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-108,  110, 
119,  121,  124,  126,  154  (sulphidls,  arsenids,  eta);  218,  345  (silicates);  533-536,  538-548,  567, 
583,  615,  622,  623,  636,  639,  644,  665,  670,  700,  705,  706,  708  (phosphates,  arsenates,  sulphates); 
750,  755  (carbonates). 

QUICESILV £R— The  only  valuable,  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksilver  when  heated  in  an  open  tube.  There  are  also 
Native  Quicksilver  (8) ;  Amalgam  (9) ;  Selenid  (65);  Chlorid  and  lodid  (186,  144).  Tetrahedrite 
(125)  sometimes  oontains  this  metaL 

LEAD. — GaleniU  (44)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray,  brittle  ore,  yielding  lead 
when  heated  with  charcoal  The  carbonate  (cerussite,  729),  phosphate  (pyromorphito,  493),  arse- 
nate (mimetite,  494X  and  sulphate  (anglesite,  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  45,  46,  47,  99,  105-107,  111-114,  119,  122-124,  126,  128,  129  (sulphids,  auHmo- 
nids,  etc.);  145,  150-152  (chlorids);  177,  197  (ozyds);  502,  639  (arsenates);  505  (antimonate) ; 
656  (phosphate);  616  (tungstate);  617  (molybdate);  619-621,  628  (vanadates);  635,  636,  638, 
641,  700  (sulphates) ;  642-645  (dxromates) ;  712  (selenate);  716,  733  (carbonates). 

*  The  numbers  refer  to  the  number  of  the  species. 
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ZnSO. — ^The  most  frnportant  ores  are:.  1,  SmUhsorUte  or  OarboncUe  of  Zinc  (723),  and  2,  OalO' 
mine  or  SSieate  of  Zinc  (361) ;  thej  are  alike  in  a  white,  grajiah-white,  or  greenish-white  color, 
romroonlj  a  slight  waxy  luatre  and  smooth  look  (often  stalactitic  or  mammiUary),  yet  sometimes 
earthy ;  and  a  hardness  such  that  the  surface  is  scratched  with  a  knife-blade  with  some  little 
difficulty.  They  differ  in  their  action  with  muriatic  acid ;  when  the  surface  is  drusy,  the  silicato 
shows  projections  of  minnte  rectangular  prisms.  Zincite  or  Bed  Zinc  Ore  (176)  is  also  important ; 
it  is  bright  red  and  rery  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (66)  is  a  oommon  ore,  hay- 
ing a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  deavable ;  the  black  yarieties  are 
sometimes  a  little  metallk;  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zino 
minerals,  see  185, 188  (ozyds);  70  (sulphid);  57  (ozysulphid) ;  288,  241,  266,  270  (silicate);  634, 
666  (sulphate; ;  500  (phosphate) ;  53u,  637  (arsenate) ;  749,  750  (carbonate). 

COBALT,  KIOEEL.— The  ores  of  cobalt:  SmdUite  (83)  and  CobcdtiU  (85),  both  of  neariy  a  tin- 
white  oolor.  with  the  powder  grayish-black,  color  sometimes  yerging  slightly  to  gray.  The  Black 
Oxyd  of  CobcUt  (218),  a  kind  of  bog  ore  and  yery  impure,  is  sometimes  sufficiently  abundant  to  be 
Taloable.  The  useful  ores  of  nickel  are  ChloanihUe  or  the  niocoliferous  smaltite  (83),  GersdorffUe 
or  Nickel  Okutce  (86),  NiccoUte  or  Ckfpper  NickcL  (7 IX  distinguished  by  a  pale  copper-red  oolor,  and 
Xiccot^feroua  Pyrrhoiiu  (68),  from  which  the  larger  portion  of  the  nidcel  of  commerce  is  extracted. 
Fur  other  ores  of  CobaU^  see  53,  81,  82,  84,  95,  97  (sulphids  and  arsenids) ;  618  (molybdate) ;  667 
(fulphate);  526,  529,  530  (arsenate);  748  (carbonate);  of  Nickd,  54,  66  (sulphid);  74,  87,  88 
(arsenical  or  antimonial);  416  (silicate);  668  (sulphate);  527,  529,  580  (arsenate) ;  747  (carbo- 
nate). 

MANGANESE.— Common,  as  Pyrolusiie  (199)  and  PsilomeUme  (217),  both  black  or  grayish- 
black  ores,  and  haying  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
are  distinct  from  the  iron  ore  called  Limonite,  with  which  they  are  often  associated,  and  also  fh)m 
Hematite  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
rahiable.  Mangamte  (205)  is  abundant  in  certain  mines,  but  is  of  little  yalue  in  the  arts,  because 
of  its  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  alludes 
in  his  name  for  the  species,  Aeerdese;  it  differs  fVom  pyrolusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
26y,  491  (silicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  680  (sulphates);  717, 
7il,  722,  725  (carbonates). 

OBROWLXTiL^  Chromic  Iron  (189^  a  grayish-black,  little  lustrous  ore,  ooourring  mostly  in  Ser- 
pentine, ia  the  source  of  dirome  in  the  arts.    For  different  ohromates,  see  p.  614. 

IKON. — The  hnportant  iron  ores  are :  Hemaliie  or  Speeuiar  Iron  (the  witartrtfi  or  bloodstone  of 
Tbeophrnsttis)  (180),  characterized  by  its  blood-red  powder,  and  occurring  either  earthy  and  red, 
or  metallic  and  dark  steel-gray;  in  the  latter  condition  yery  hard,  a  knife-point  making  no  impres- 
Bion ;  Magnetite  or  magnetic  iron  ore  (18rt),  as  hard  as  the  preceding,  but  haying  a  black  powder, 
tnd  being  attractable  by  a  magnet ;  FfonklinUt,  an  allied  species,  containing  zinc  and  manganese 
(188):  Linumiiey  called  also  brown  hematite  (206),  a  softer  hydrous  ore«  affording  a  brownish- 
jcDow  powder,  earthy  or  semi-metallic  in  appearanoe,  and  often  in  mammiUary  or  stalacUtio 
forms;  nearly  reUted  to  limonite  are  gothite  (204),  turgite  (202X  and  limnite  (218) ;  Siderite  or 
Spaihc  hon  (721X  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  yery  distinctly  dea- 
rable,  turning  brown  to  black  on  exposure.  The  oommon  clayey  iron  ores  are  impure  ores,  either 
of  Spathic  Iron,  Limonite,  or  Hematite ;  when  the  last  they  are  red ;  when  brown,  reddish-brown, 
or  yeOowisb-brown  to  blade,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
noQ  minerals  is  Pyriie  or  sulphid  of  iron  (76X  a  pale  yeUow,  brass-like  ore,  hard  enough  to  strike 
ftrs  with  steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  metals.  It  is  tr^ 
qotatly  nlned  and  utilized  for  the  sulphur  it  contains.  Marcasite  (90)  is  similar,  but  is  prismatic 
and  often  created  in  its  fbrms.  PyrrhoMe  or  Magntiic  Pyrites  (63)  Is  less  hard  and  paler,  or  more 
gnyiab  hi  color.  Leuconyrile  and  Miapickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some- 
what reaefflbUng  ores  of  cobalt  Menaccanite  or  Tetanic  Iron  (181)  resembles  specular  iron  dosely, 
bat  hat  Dot  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minerals,  s^  260, 
244,334,  S69,  435,  436,  467,  469  (siUcates);  473-475  (columbatos,  tantalates);  498,  499,  624,  525, 
^3,657,  558,  560,  567-570,  576  (phosphieites,  arsenates);  605  (borate);  610  (tungstate);  646, 
««3,  664,  666,  672,  675,  682-687,  692.  696  (sulphates);  717,719,720  (carbonates);  758  (oxaUte). 

TIN.^The  only  yahiable  ore  is  the  Oxyd  of  Tin  or  Caaaiierite  (I92X  a  yery  hard  and  heayy 
nioaral  of  a  dark  brown  to  blade  oolor,  sometimes  gray  or  grayish-brown,  without  any  metallic 
■ppBanooe  ;  the  crystals  usually  haye  a  yery  brilliant  lastre.  Tin  also  occurs  as  a  sulphid  (80^ 
ud  Is  sparingly  found  in  ores  c^  tantalum  and  some  other  mhiend  spedae. 
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TITANiniL— The  only  ore  of  this  metal  of  anj  value  is  Butfle  (193). 

ARSENIC. — HaUve  Arsenic  (17)  is  one  source  of  anenio,  but  it  is  too  rare  to  be  of  much  a?ul ; 
also  Orpiment  (27),  a  sulphur-yellow,  foliaoeous,  and  somewhat  pearly  mineral,  and  Bealgar  (26), 
bright  red  and  vitreous.  Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iroo, 
oolralty  and  nickel 

XSTJMOKT.'-StibnUe  or  Oray  ArUinumy  (29)  is  the  souroe  of  the  antimony  of  commerce.  It 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  Visibility.  Native  antimony  (18X  senar- 
montite  (220),  valentinite  (221),  are  sometimes  found  in  sufficient  abundance  to  be  mined.  Anti- 
mony occurs  also  in  numerous  ores  of  lead,  silver,  and  nidEel ;  also  as  ozysulphid  ( 


BiaMXrrR.—Naiive  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  faint 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  Aisible.  For  other  bismuth  ores,  see  80-33. 
36,  102,  103,  121,  123,  124  (snlphids,  teUurids);  222,  223  (oxyds);  386-888  (siUcates);  768  (car- 
bonate). 

8.  Abbreviations. 

For  explanations  of  the  abbreviations  Var.,  Oomp.,  Obs.,  Alt.,  Artil,  as  headings  of  sections 
in  the  descriptions  of  species,  see  p.  xi ;  of  chemical  symbols,  pp.  xi-xviii ;  of  H.,  G.,  B.B.,  O.F., 
R.F.,  p.  XX ;  of  other  abbreviations,  p.  xxxiv. 

The  flractional  expression  },  before  the  statement  of  an  analysis  signifies  a  mean  of  two  andy- 
see;  f ,  a  mean  of  ihree;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  and 
the  nature  of  this  ingredient  is  to  be  learned  fh>m  the  formula  after  the  old  system  in  the  same 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr.y  angle  over  a  pyramidal  edge. 
bas.^  angle  over  a  basal  edge. 
mac,  angle  over  a  macrodiagonal  edge. 
bra4:h.j  angle  over  a  brachydiagonal  edge. 
iop^  angle  between  opposite  planes  over  the  summit 
term.,  angle  over  terminal  edge  in  a  rhombohedron. 
04^'.,  angle  between  adjacent  planes. 
Otf.i  over;  hrachy€Lf  brachydiagonal;  mocrod,  macrodiagonaL 
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DESCRIPTIVE  MmERALO&Y.  • 


The  fonowing  are  the  general  sabdivisionB  in  the  classification  of  mine- 
rals adopted  in  this  treatise : 

GENERAL   SUBDIVISIONS. 

I.  Nativb  Elements.  * 

n.  Compounds  :  the  mobe  negative  element  an  element  of  Series  II. 
(See  next  pageO 

1.  Binaiy:  Sulphids,  Tellurids,  of  Metals  of  the  Sulphur  and 
Arsenic  Groups  (p.  26). 

2.  Binary :  Sulphids,  Tellurids,  Selenids,  Arsenids,  Antdconids, 
Bismuthids,  Phosphids,  of  Metals  of  the  Gold,  Iron,  and  Tin 
Groups  (p.  33). 

3.  Ternary:  Sulpharsenites,  Sulphantimonttes,  Sulphobismuth- 
FTES  (p.  84). 

III.    Ck>MP0UND8  :   THE  MORE  NEOATHTE  ELEMENT  AN  ELEMENT  OF  SeRIES 

QL,  Group  I.    (See  page  3.) 

1.  Chlorids,  Bromids,  Iodids  (p.  110). 

TV.  Compounds  :  the  more  neqative  element  an  ELEincNT  of  Series 
QL,  Group  II. 

1.  Fluorids  (p.  123), 

V.  Compounds:  the  more  negatfte  element  an  element  of  Series 
nL,  Group  III.     Oxygen  Compounds. 

1.  Binary  :  Oxyds  (p.  131). 

2.  Ternary :  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  Il^as  silicon,  colnmbium,  phosphorus,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  m.  202) ;  2,  Columbates, 
Tantalates  (p.  612) ;  3,  Phosphates,  Arsenates,  Antimonates, 
Nptrates  (p.  626) ;  4,  Borates  (p.  693)  ;  8,  Tungstates,  Molyb- 
DATE8,  Vanadates  (p.  601) ;  6,  Sulphates,  Chromates,  Tellu- 
RATES  (p.  612) ;  7,  Carbonates  (p.  669)  ;  8,  Oxalates  (p.  718). 

YL  Htdro-Carbon  Compounds  :  minerals  of  organic  origin  (p.  720). 
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DESGBIPnVB  HINERALOGT. 


I.  NATIVE  ELEMENTS. 


AEEANGEMENT  OF  THE  SPECIES. 


Serifli  L 

1.  GOLD  GROUP. 
1.  Gold.  2.  Siltbb. 

2.  IRON  GROUP. 


Series  IL 

1.  ARSENIC  GROUP. 


17.  Absbnio. 

18.  Amtihokt. 


19.  Allikonitcbl 

20.  Bismuth. 


2.  SULPHUR  GROUP. 


3.  PLATINniL 

6.  Palladium. 

&  Allopalladtum. 

7.  iBIDOSMDnL 

(1).  Newjarekite. 
(2).  SiB8er8kit& 

8.  QUIUKBLLVBU. 


9.  AXALOAM. 

10.  Abquihiti. 

11.  Gold- Amalgam. 

12.  OOPPEB. 

13.  Ibon. 

14.  Znra 
16.  LlAD. 


3.  TIN  GROUP. 


16.  Tw. 


21.  Tellubium. 

22.  SULPHUB. 

23.  Sblsnsulphub. 


3.  OARBON«LIOON  GROUP. 
24.  DUMOND.  25.  Graphitb. 


Two  series  of  elements  are  here  recognized;  ihefini  oontaining  the  more  basic,  and  the  second, 
one  division  of  the  more  negative.  These  two  series  are  parallel  in  their  subdivisions,  so  that  the 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  /U'st  group  of 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negative  element, 
as  1,  3,  5,  or  the  perisaada  (p.  xviii);  the  other  two  of  each,  an  won  number,  as  2,  4,  6,  or  the 
arUads. 

(1).  To  the  Gold  group  of  elements  belong  also  hydrogen,  poUurium^  oodiwn,  Uihium^  rubidium^ 
ccBsium^  IhaUiuan ;  the  atomic  ratio  for  the  ozyds  is  1 :  1,  and  the  general  formula  of  the  same  RO, 
or  R*0,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  phosphortu,  nitrogen^  cohimbiumy  tantalum^  and  proba- 
bly horon.  In  all  but  boron,  there  are  oxyds  containing  3  and  6  atoms  of  oxygen ;  in  boron,  3, 
but  not  6. 

(2).  To  the  Iron  group  of  elements  belong  caldum^  magneaivm,  aluminum^  beryllium,  oopper^ 
cobaUf  nickelf  zinc,  chromium  (in  partX  manganese  (in  partX  lead  (in  part),  etc.  Among  the  oxjds, 
the  atomic  ratio  2  :  2  occurs  in  the  (nrdinary  protoxyds,  having  the  formula  RO,  as  ordinarily  writ- 
ten (and  so  written  in  this  work),  but  fiO,  in  the  new  style  of  chemistry.  The  ratio  4  :  6  is  repre- 
sented  in  the  sesquioxyds,  R'O'  (fi*0*  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  itelenium,  vanadium,  and  probably  molybdenuTn,  in 
whidi  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  included  that  state 
of  the  metal  chromium  which  exists  in  chromic  acid  (OO",  or  BtB%  that  of  manganese  in  man- 
ganioaoid,  and  that  of  molybdenum  in  molybdic  add. 

(3).  To  the  Tin  group  belong  also  Ulaniuin^  zirconium,  thorium.  The  prominent  oxyd  has  the 
atomic  ratio  2  :  4  (RO^  or  in  the  new  system  fiO*).  This  group  may  contain  also  that  state  of 
lead  whkdi  exists  in  the  oxvd  PbO*  (or  PbO*) :  and  the  same  also  of  manganese  existing  in  KnO'f 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

*  The  three  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deutoxyd 
of  the  same  (in  wfak^  1  part  of  metal  balances,  in  its  affinity,  I,  1^,  and  2  parts  of  oxygen^  may  be 
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The  Ckrbon-SOioon  Group  oontains  Carbon  and  SQicon,  They  are  related  to  one  another 
in  the  atomic  ratio  of  their  prominent  adda  (8iO*,  CO*),  but  they  are  verr  widely  unlike  in  many 
rMpeeta,  and  Tery  strikingly  so  in  the  ndneral  oompounda  of  the  two  acida.* 

BatiM  m.^Beaidea  the  above  two  aeriea  of  elementa,  there  is  a  ihirdy  oonaiating  of  the  emp- 
wmUy  nmtlTe  elementa  (for  the  moat  part  exdnaively  negative).  The  three  groupa  of  this 
Serieanfare: 

(IX  Cblobuib,  Brominb,  loDnn. 

(SX  PLUoam. 

(3).  OxTonr. 

The  first  of  theae  groupa  (like  the  aame  in  Series  L  and  IL)  indudea  elements  of  the  odd  divi- 
lioo ;  the  third  of  the  wm ;  while  fluorine  is  of  either. 

1.  QOU>.    SoL  Akhem.    (}ediegen  Gold  Qtrm,    Or  natlf  fV. 

Isometric.  Obaerved  planes  0,  /,  1,  t-2,  3-3,  4-2.  Figs.  1  to  8, 15, 17, 
and  the  following :  the  octahedron  and  dodecahedron  (i.  2,  3),  most  com- 
mon. Crystals  sometimes  acicnlar  through  elongation  of  octahedral  or 
other  forms ;  also  passing  into  filiform,  reticulated,  and  arborescent  shapes ; 
and  occasionally  spongiform  from  an  aggregation  of  filaments ;  edges 

61  52  63 


of  crystals  often  salient  (f.  51).  Cleavage  none.  Twins :  composition  face 
octahedral,  as  in  f.  50 ;  and  occurring  also  in  trapezohedral  and  other 
forms.  Also  massive  and  in  thin  laminsB.  Often  in  flattened  grains  or 
scales,  and  rolled  masses  in  sand  or  gravel. 

H.=3-5— 3.  G.= 15-6— 19-5 ;  19-30— 1934,  when  quite  pure,  G.  Rose. 
Lustre  metallic  Color  and  streak  various  shades  of  gold-yellow,  some- 
times inclining  to  silver-white.    Very  ductile  and  malleable. 

Ooipodtioa,  VariAtiM. — Gold,  bnt  oontaining  sUver  in  different  proportions,  and  sometimes 
tbo  traces  of  copper,  iron,  palladium,  rhodium. 

Tar.  L  Ordinary,  Containing  0*16  to  16  p.  &  of  sflver;  or,  the  atomic  ratio  of  gold  to  sil- 
T«r  rarjing  from  160 :  1  to  3:1.  Color  varying,  aocordingljr,  from  deep  gold-jellow  to  pale 
jeOow;  G.=19 — 16'6.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  16*1  p.  o.  of  silver; 
4 :  1,  12  p.  c. ;  6  : 1,  8  4  p.  a ;  10  :  I,  &'3  p.  c.  (a)  In  distinct  crystals  or  groups  of  crystals ;  {h) 
arboreaoent  or  reticulated;  (e)  filiform ;  (d)  spongy ;  (e)  in  lamins ;  (/)  rolled  masses ;  (y)  Hcales 
orgraina. 

1  ArgenitferouB ;  EMrum,  (AnHrtff  x''^^  Herod,;  'Hvrcrp^y  Horner^  Sirabo;  Klectrum  Pltn, 
xnifi.23.)    Odor  pale  yellow  to  yellowish-white ;  G.= 16-6—1 2*6.    Ratio  for  the  gold  and  silver 

designated  respectively  (using  the  letters  of  the  Greek  alphabet)  the  cdpha,  hda^  and  gamma  states. 
Wfaoe  t)M  iron  or  Fe  in  F^  is  closely  related  to  magnesium,  calcium,  etc.,  that  in  FeH)*  is  as 
fiftoaaly  related  to  aluminum ;  and  that  in  FeS*,  or  Pb  in  PbO*,  or  Mn  in  KnO*,  as  closely  related 
to  tin  and  titanium,  whoee  ordinary  oxyd  is  RO*.  This  relation  is  apparent  in  the  aystallographlc 
and  chemical  characters  of  the  corresponding  ozyds.  See  Airther  on  this  subject  a  paper  by  the 
SBthor  in  Am,  Jomr,  ScL^  U.  zUv^  1867,  and  Introd.,  p.  xv. 

*  In  strict  system,  the  Silicates  should  come  in  classification  next  before  the  Carbonates,  instead 
of  where  they  are  placed  in  this  work.  But  as  there  are  no  analogies  between  the  species  of  these 
two  groQpSi  the  separation  is  without  serious  objec^n. 
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NATTTB  ELEMENTS. 


of  1 :  1  correspondB  to  36  p.  c.  of  silver  (anaL  3,  4,  26, 2t,  45) ;  li :  1,  to  26  p.  c.  {anal.  15, 41-44) ; 
2  :  1,  to  21  p.  c.  (anaL  64,  55) :  2^  :  1,  to  18  p.  c.  (anal.  40).  Fllnj  says  that  when  the  proportion  of 
silver  in  the  gold  is  one-flfth  (=20  p.  a)  it  is  called  electrum.  The  word  in  Greek  means  also  amber; 
and  its  use  for  this  alloy  probably  arose  from  the  pale  yellow  color  it  has  as  compared  with  gold. 
An  argentiferous  gold  fh>m  the  Ophir  Mine,  Nevada,  pale  yellowish  in  color,  gave  Breithaupt 
(B.  H.  Ztg.,  XIV.  169)  (3-.=13'26,  13-68.  He  observes  that  it  contains  more  silver  than  gold,  but 
gives  no  analysis. 

3.  Palladium- Goldj  PorpesUe  Frobel,  contains  nearly  10  p.  c.  of  palladium,  besides  some  silver; 
color  pale.  From  Porpez  in  BraziL  Another  variety  from  Zaootinga  and  Oondonga  in  Brazil 
contains  5  to  6  p.  c.  of  palladium. 

4.  Rhodium-Gold.    Contains,  according  to  del  Bio  (Ann.  Gh.  Phys.,  zdx.  137),  34-43  p.  c.  of  , 
rhodium;  Q.=15*5 — 16'8;  brittle.    Requires  reexamination. 

Analyses  by  Avdejef  (Pogg ,  liiL  153);  Boussingault  (Ann.  Ch.  Phjrs.,  xxiv.  408);  Forbes  (PhiL 
Mag^  IV.  xiix.  129,  and  xn.  142) ;  T.  H.  Henry  (Phil.  Mag.,  IlL  xxxiv.  205) ;  Hoftnann  (Ann. 
Ch.  Pharm.,  Ixx.  255) ;  T.  8.  Hunt  (Bep.  G.  Can ,  and  Am.  J.  Sci.,  II.  xx.  448);  Kerl  (B.  H.  Ztg., 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  1);  A.  Level  (Ann.  Ch.  Phys.,  IL  xxvii.  310);  Mallet  (J.  G. 
Soc.  Dublin,  iv.  271) ;  Marsh  (Am.  J.  ScL,  H.  xxxiii.  190) ;  Northcote  (Phil.  Mag.,  IV.  vi.  390);  Os- 
wald (Pogg.,  Ixxvil  96) ;  Pietzsch  (Arch.  Phann.,  IL  xcviiL  142) ;  Rivot  (Ann.  d.  M.,  IV.  xiv.  67); 
G.  Bose  (Pogg.,  xxiii.  161);  TorreU  (0.  B.,  lix.  1047);  Teschemacher  (Q.  J.  Ch.  Soa,  fi.  193); 
Thomas  (PhiL  Mag.,  IV.  L  261);  E.  "W.  Ward,  at  Mint  of  Sydney,  N.  S.  W.  (W.  B.  Clarke's  Re- 
searches in  Southern  Grold  Fields,  Sydney,  1860,  p.  276) : 


Sp.gr. 

Au 

Ag 

Fe 

Cu 

1  Wicktow  Co.,  Ireland 

16-324 

92.32 

6-17 

0-78 

=  99.27  Mallet 

2.  Transylvania,  Barbara 

84-80 

14-68 

013 

004=  99-65  Rose. 

3. 

"64-62] 

35-48 

=  100  Bouss. 

4.           «    VorCspatak 

60-49 

38-74 

=  99.32  Rose 

6.  Schabrovski  (Kath.) 

19099 

98-96 

0-16 

=99.1 2  Rose. 

6.  Elatharinenburg 

18-79 

95-81 

3-58 

0.61" 

=  100  Avd. 

7.            "                     18-77- 

-18-89 

95-50 

4-00 

0-50' 

=  100  AvcL 

8. 

94-09 

5*55 

0-36' 

=  100  Avd. 

9. 

93-75 

6-01 

0-24' 

=  100  Avd. 

10.            " 

93-34 

6-28 

0-32 

0-06=  99-94  Rose. 

11.           " 

92-80 

7-0'2 

0-08 

=  99-90  Rose. 

12.            "                     18-11- 

-18-40 

92-23 

6-17 

[1-60] 

=  100  Avd. 

13.            "                      17-74— 18-35 

91-21 

8-03 

0-76' 

=  100  Avd. 

14.            " 

16-03 

79-69 

19-47 

•0-84' 

=  100  Avd. 

16.            " 

15^627 

70-86 

28-30 

'0-84' 

=  100  Avd. 

16.  Czar.  NikoU^evsk  (Miask) 

92-47 

7-27 

=99-74  Rose. 

17.            "            "            " 

17-72 

89-35 

10-66 

=  100  Rose. 

18.  Perrov-Pavlovski(Kath.) 

92-60 

7-08 

0-06 

0-02=  99-76  Bose. 

19.  Boruschka  (N.  Tagilsk) 

18-66 

94-4] 

6-23 

0-04 

0-39=  100  Bose. 

20.            "           " 

17-74 

90-76 

9-02 

=  99-78  Bose. 

21.            **           " 

87-31 

12-12 

0-08=  99-61  Bose. 

22.            "            " 

17-06 

83-85 

16-15 

=  100  Bose. 

23.  Beresof 

91-88 

8-03 

0-09=  100  Bose. 

24.  Alex.  Andrejevsk  (Miask) 

17-54 

87-40 

1207 

0-09=  99-56  Bose. 

25.  Petropavlovski 

17-11 

86-81 

13-19 

[o-3o; 

=  100  Bose. 

26.  Siranovski,  Altai 

14-56 

60-98 

38-38 

0-33=  99-69  Bose. 

27.  Schlangenberg,  Altai 

64 

36 

=  100  Klaproth. 

28.  Malacca 

90-89 

8-98 

tr. 

tr.  =  99.87  TerreiL 

29.  Siam,  Pachim 

88-57 

6-45 

tr. 

1-42     Si3-33=97-77Terrea 

30.  Africa,  Senegal 

94-00 

6-85 

Pt  016=100  LevoL 

3L            " 

86-97 

10-63 

md. 

ttnd=  97-60  Darcet. 

32.            " 

86-80 

11-80 

0-90=  99-60  LevoL 

33.            " 

84-50 

16-30 

0-20=  100  LevoL 

34.  Brazil 

94-00 

6-86 

=  99-85  Daroet 

35.  BoUvia,  Ancota 

18-31 

94-73 

5-23 

0-04 

=  100  Forbes. 

36.        ''      Romanplaya 

18"672 

94-19 

5-81 

=  100  Forbes. 

37.        "      Gritada 

17-906 

93-51 

6-49 

=  100  Forbes. 

38.        "      Tipuani 

16-07 

91-96 

7-47 

tr. 

—  gangue  0-57=  1 00  Forbes. 

39.  N.  Grenada,  Bogota 

92-00 

8-00 

=  100  Bouss. 

40.        «      Trinidad 

82-40 

17-60 

=  100  Bouss. 

41.        "      Titiribi 

7400 

2600 

- 

=  100  Bouss. 
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43.  K.  Gfenada,  Titiribi 

73-40 

26-60 

=  100  Bouss. 

48. 

Guamo 

73-68 

26-32 

=  100  BOUBS. 

44.        " 

liarmato 

12-666 

73-46 

26-48 

=  99 -93  Bones. 

46. 

Santa  Bosa 

14-16 

64-93 

85-07 

=  100  Bouss. 

46. 

£1  Llano 

88-54 

11-42 

=  99-96  Bouss. 

47. 

Malpaso 

14-70 

88-24 

11-76 

=  100  Bouss. 

48.         " 

Baia 

88-15 

11-85 

=100  Bouss. 

^. 

RioLucio 

14-69 

87-94 

12-06 

=  100  Bouss. 

60.         " 

Ojas  Anchas 

84-50 

15-60 

=  100  Bouss. 

61.         " 

82-10 

17-90 

=  100  Bouss. 

62.  Pern,  Garabaja 

18*43 

97-46 

2-54 

=  100  Forbes. 

63. 

B.  GhaquiagQillo 

16-693 

90-86 

9-14 

=  100  Forbes. 

64.        " 

Ynngaa 

16-63 

79-89 

20-11 

=  100  Forbes. 

66.         " 

«» 

16-54 

78-69 

21-31 

=  100  Forbes. 

66.  K.  Sootia,  Tangier 

18-96 

98-13 

1-76 

tr. 

0-05- 99-94  Marsh. 

57. 

Lonenbiirff 

18-37 

92-04 

7-76 

tr. 

0-11-^  99-91  Marsh. 

68.  OBlifomia 

96-42 

3-68 

=  100  Thomas. 

69.        " 

93-53 

6-47 

=  100  Thomas. 

60.        " 

92-70 

6-90 

0*40=  100  LeyoL 

6L        ^ 

16-33 

92-00 

7-00 

=  99  Teschemacher. 

62.        " 

89-61 

10-05 

unci 

mcL  —  99-66  Hofmann. 

63.        " 

15-96 

90-01 

9-01 

0-86 

=  99-88  Henry. 

64.        " 

(17-48  taaed] 

1  14-60 

90-70 

8-80 

0-38 

=  99-88  Rivot. 

66.         " 

17-40 

90-96 

9-04 

=  100  Oswald. 

66. 

16-63- 

-16-43 

86-57 

12-33 

0-54 

0-29=  99-73  Henry. 

67.        " 

75-86 

20-67 

—  quartz  2-44=98-97  Pietzsdi. 

68.  Gnadat  Qiaudi^ 

16-67 

89-24 

10-76 

=  100  Hunt 

69. 

t4 

17-60 

87-77 

12-23 

=  100  Hunt. 

70.        " 

U 

86-73 

13-27 

=  100  Hunt 

71.  Australia 

99-28 

0-44 

0-20 

0-07  Bi  001  -100  Northoote. 

71 

95-48 

3-59 

—  quartz  0-10=99-17  KerL 

73,        " 

Bathnrst 

95-68 

3-92 

0-16 

=  99-76  Henry. 

74.        ** 

Aralnen 

94-92 

5-08 

=  100  Ward 

76.        " 

AdeUmg 

94-64 

5-31 

005 

=  100      " 

76.        " 

(( 

93-67 

6-23 

1-10 

=  100      " 

77.        *' 

11 

93-17 

6-56 

0-27 

=  100      " 

78.        " 

Aralnen 

91-62 

8-48 

=  100      ** 

79.        " 

ti 

89-59 

10-51 

=  100      " 

80.        - 

MittaMitta 

89-57 

10-43 

=  100      »« 

81.        - 

Omee 

85-23 

14-77 

=  100      " 

81  Tasmania,  Giandara 

92-77 

7-23 



=  100      " 

83. 

u 

92-58 

7-34 

0-08 

=  100      " 

84.        « 

II 

93-35 

6-56 

0-09 

=  100      " 

85.        " 

11 

92-47 

7-31 

0-22 

=  100      " 

86.        " 

14 

92-62 

7-27 

0-11 

=  100      " 

87.         " 

BlTc  Boy  Flat 

94-76 

6-04 

., =99-80  " 

88.         « 

(* 

94-95 

4-66 

0-08 

tr.  =  99-69  " 

89.         • 

Nook,  Fingal 

92-55 

7-10 

0-17 

<r.  =  99-82  " 

90.         •* 

Ilngal 

90  89 

8-02 

<r.  Sn,  Pb,  Co  1-0  WmxL 

The  aTerage  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assajrs  of  seve* 
ral  bottdred  mUlions  of  dollars  worth,  is  880  ttionsandths ;  while  the  range  is  mostly  between 
670  and  890  (ProC  J.  C.  Booth,  of  U.  a  Mint,  in  a  letter  to  the  author,  of  May,  1867).  The  range 
in  the  metal  of  Australia  is  mostly  between  9(K)  and  960,  with  an  average  of  925. 

The  gold  of  the  Chaudi^  Canada,  contains  usually  10  to  15  p.  a  of  silver ;  while  that  of  Nova 
Sooda  is  very  nearly  pure. 

The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent  of  gold  and  15  to  8  per  cent  of  silver 
(Ann.  d.  Mines  IV.  vi). 

Ptfrpaik  afforded  Berzelius  (Jahresb.  1835)  Gold  85-98,  palladium  9*85,  silver  417. 

A  mass  of  efednim,  weighing  25  lbs.,  from  Ydr6spatak,  oonsistiug  of  large  crystals  (14  in.),  con- 
tdmed  36  p.  a  of  silver  (DingL  Polyt  J.,  dzvi  396). 

PyrogBOctio  and  other  Ohemioal  Oharaoters.  —  B.B.  fhsee  easily.  Kot  acted  on  by 
Inac^ble  in  any  single  add ;  soluble  in  nitro-muriatio  add  (aqua-regia). 
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6  NATIVE  ELEMENTS. 

Obiervrntions.— Native  gold  is  found,  when  in  aitUf  with  oomparatiyely  small  exceptions,  in 
the  quartz  yeins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  Ihus  intersected  are  mostly  chloritic,  talcose,  and  argillaceous 
sdiist  of  dull  green,  deurk  gray,  and  other  colors ;  also,  much  less  commonly,  mica  and  homblendic 
schist,  gneiss,  diorite,  porphyiy;  and  still  more  rarely,  granite.  A  lammated  quartzite.  called 
itacolumite,  is  common  m  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and  some- 
times specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  magne- 
tite in  grains. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals ;  and  the  scales  are  often  inyisible  to  the  naked  eye,  massive  quartz 
that  opparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  and  in  its  cavities. 
The  larger  masses  and  the  finer  crystallizations  are  mainly  in  the  latter;  and  Prof.  Wurtz  has 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  oa 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron-^this  sidt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  generally 
auriferous;  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequentiy  auriferous ;  often  tetrady- 
mite  and  other  tellurium  ores,  native  bismuth,  stibnite,  magnetite,  hematite ;  sometimes  baiytea, 
apatite,  fluor,  siderite,  chrysocolla. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  fh>m  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  endosiug  schists  are  sometimes  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drill 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins,  but  fh)in 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountains  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins;  and  such 
mines  are  often  called  aUuvial  waahinga ;  in  California  placer-diggings,  Pliny  speaks  of  the  "  bring- 
ing of  rivers  flrom  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,"  and  this  method  of  hydraulic  mining  is  now  carried  on  in  California  on  a 
stupendous  scale.  (See  Silliman,  in  Am.  J.  Sci.,  XL  xL  10.)  The  auriferous  gravel  and  earth. 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer- 
ous gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  a£Quent  of  Feather 
Kiver,  varying  from  80  to  250  feet  in  depth,  and  averaging  probably  120  feet  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  washings. 

The  alluviisd  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
ing  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  whicJi  it 
has  been  transported.  Transportation  by  nmning  water  is  an  assorting  process;  the  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  the 
finer  being  carried  far  away — sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  such  a  region 
to  be  a  pocket  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  grains ; 
often  also  monazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  zircons  are  sometinies 
mistaken  for  diamonds. 

Qold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  from  the  Azoio 
to  the  Cretaceous  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  day,  sand,  or  mud,  derived  from  the  wear  of  preexistmg  rocks.  Throu£^  some  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  all  the  fissures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  &e  lamination)  became  filled  with  the  quarts  veins  containing  gold. 
The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaceo,  from 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car- 
rying into  cavities  whatever  they  can  gather  up  f^om  the  rocks).  Thus,  the  gold  of  the  veins  was 
derived  firom  the  rocks  adjoining  the  opeuings,  either  directly  acyoining,  or  above,  or  below  it ; 
and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot^  that  the 
beds,  without  the  metamorphlsm  and  the  vein-making,  would  have  been  worthless  mlninfw 
ground. 

As  schists  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  were  they  also  in  Paleo- 
aoic,  especially  at  the  great  mountain-making  epoch  which  dosed  the  Paleozoic  era;  aJso  later,  in 
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the  Jurassic  period,  ss  in  the  Sierra  Kevada ;  and  still  later  in  the  Gretaoeous  and  Tertiary  peri- 
odSt  as  in  the  Ooast  Mountains  of  Oalifomia.  Bat  whatever  the  age  of  the  schists  and  veins,  the 
original  sonrce  of  all  the  Paleozoic  and  later  gold  deposits  mast  be  the  asoic  or  original  rocks  of 
the  f^obe,  as  they  are  the  groat  source  of  tl^  material  shales  and  sandstones  of  all  subsequent 
ages,  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
Auriferous  quartz  veins  are  in  no  case  igneous  veins — that  is,  veins  filled  by  u^ection  of  melted 
matter  from  below. 

Gold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystalline 
rodts,  especially  those  of  the  semi-crjrstalline  schists ;  and  also  in  some  of  the  large  islands  of  the 
worid  where  such  rodcs  exist  In  Burope,  it  is  most  abundant  in  Hungary  at  Konigsberg, 
Schemnits,  and  Felsobanya,  and  in  Transylvania  at  Kapoik,  Ydrospatak,  and  Offenbanya;  it 
oocurs  also  in  the  sands  of  the  Rhine,  the  Reuss,  the  Aar,  the  Rhone,  and  the  Daiiul)e;  on  the 
Boothem  slope  of  the  Pennine  Alps  ttom  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta ;  in 
Piedmont ;  in  Spain,  formerly  woriced  in  Asturias ;  in  many  of  the  streams  of  Cornwall ;  near 
DolgeUy  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  LeadhiUs,  and  in 
Glen  Coidi  and  other  parts  of  Perthshire;  in  the  county  of  Wioklow,  Ireland;  in  Sweden,  at 
Edelfors. 

At  the  Transjdvania  mines  of  Yordspatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
obtained  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Romans.  The  Rhine 
has  been  most  productive  between  Basle  and  Manheim ;  the  sands,  where  richest,  contain  only 
about  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
are  worked.  The  whole  amount  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
at  $30,000,000 ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  600  miles,  and  is  especially  abun- 
dant at  the  Beresov  mines  near  E^atharinenburg  (lat  66^  40'  N.);  also  obtained  at  Petropavlov- 
nki  (60°  N.);  Kischne  Tagilsk  (59'  N.);  Miask,  near  Slatoust  and  Mt.  Ilmen  (65"  N.,  where  the 
largest  Russian  nugget  was  found),  etc.  Katharinenburg  is  the  capital  of  the  mining  district 
The  Urals  were  within  the  territory  of  the  ancient  Scjrt^ans ;  and  the  vessels  of  gold  reputed, 
according  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  fh>m  Undian  nuggets. 
Bat  the  mines  were  not  opened  until  1819;  soon  after  this  they  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  in  Oalifomia.  They  are  principally  alluvial 
washings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
rarely  more  than  1 20  g^rains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
mines  le«  extensive  occur  m  the  lesser  Altai,  in  the  Kolyvan  mining  region  (about  1,500  miles 
east  of  Katharinenburg,  near  long.  lOO'*  E..  between  the  Obi  and  Irtisch,  and  1,600  mOes  west  of 
the  other  great  Siberian  mining  region,  that  of  Nertschinsk,  which  is  between  136  **  and  140"  E., 
east  of  L.  Baikal);  among  the  localities  are  Schlangenberg  and  Sirftnovski,  noted  for  affording  the 
electnim  (anal  26,  27).  Asiatic  mines  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Cey- 
loQ,  and  Malaroa,  China,  Ck>rea,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippines,  and 
oCb»r  East  India  Islands. 

In  Africa,  gold  oocurs  at  Kordofan,  between  Darfour  and  Abyssinia;  also^  south  of  the  Sahara 
in  Western  Africa,  from  the  Senegal  to  Oape  Palmas ;  in  the  interior,  on  the  Somat,  a  day's  jour- 
ney from  Oassen;  along  the  coast  opposite  Madagascar,  between  22''  and  36 "*  S.,  supposed  by 
some  to  have  been  the  OpMr  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Bradl  (where  formerly  the  larger  part  of  the  annual  pro- 
duce of  the  world  was  obtained^  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coast, 
sspectally  near  Villa  Rica,  and  m  the  province  of  Minas  Geraes;  in  New  Grenada,  at  Antioquia, 
Chooo,  and  Giron ;  Ohili ;  in  Bolivia,  espedaUy  in  the  valley  of  the  Rio  de  Tipuani,  east  of 
Sorata;  sparingly  in  Peru.  Also  in  Gentral  America,  in  Honduras,  San  Salvador,  Guatemala, 
Gosta  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guvape 
and  JiUan,  in  Olancho,  while  found  also  in  the  department  of  Yoro,  and  in  Southern 
Honduras. 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  America,  and 
others  akmg  the  eastern  range  of  the  Appalachians  from  Alabama  and  Georgia  to  Labrador,  be- 
■Uss  some  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
They  occur  at  many  points  along  the  higher  regions  of  the  Rocky  Mountains,  in  Mexico,  in  New 
Meidoo,  near  Santa  F^  Oerillos,  Avo,  etc. ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and 
otiber  districts ;  in  Colorado,  abundant,  but  the  gold  hurgely  in  auriferous  p3rrites ;  in  Utah  and 
Uaha  Also  sdong  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
sad  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the  mines  of  the  eastern 
being  principally  silver  mhies).  The  auriferous  belt  may  be  said  to  begin  in  the  Oalifornian  penin- 
nla.  Near  the  Tejon  pass  it  enters  Oalifomia,  and  beyond  for  180  miles  it  is  sparingly  aurifer- 
oos,  the  slate  rocks  being  of  small  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
szteot,  and  the  mines  in  number  and  productiveness,  and  they  continue  thus  for  200  miles  or 
Gold  oocurs  also  in  the  Ooast  ranges  in  many  localities,  but  mostly  in  too  small  quantities 
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to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  Washington  Territory,  and  the 
British  Possessions  farther  north,  are  at  many  points  auriferous,  and  productively  so,  though  to 
a  less  extent  than  OaHfomia. 

The  mines  of  California  were  first  made  known  In  1849.  They  were  for  some  years  solely 
alluvial  washings,  but  since  1862  quartz  mining  has  been  on  the  increase.  The  quartz  veins  are 
often  of  great  size.  Some  in  the  "  Mariposa  estate  "  average  12  feet,  and  in  places  expand  to  40 
feet  in  breadth.  North  of  Mariposa  county,  the  aurii'erous  gravel,  which  has  everywhere  been  a 
principal  source  of  the  gold  thus  far  obtained,  is  very  extensive.  The  thick  deposits,  often  semi- 
indurated,  are  now  washed  down  by  vast  streams  of  water  thrown  by  the  pressure  of  a  column 
of  water  of  150  feet,  that  do  the  work  of  running  oS  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  auriferous  gravel  formation  is  under  a  covering  of  vol- 
canic rock,  either  tufa  or  lavas,  which  has  to  be  underworked,  in  one  way  or  another,  to  get  out 
the  gold,  making  what  is  called  tabk-mouniam  mining ;  the  flat  tops  of  hard  volcanic  material 
giving  a  table-like  look  to  tlie  heights.  (See  J.  D.  Whitney's  GeoL  Galifomia;  review  of  same  in 
Am.  J.  Sci.,  IL  xli  231,  351,  and  B.  Silliman,  ib.,  xl.  1.) 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the  Cali- 
fornia discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  ooufined  to  the  States  of 
Vlrgiiiia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from*  the  Bappohonnock  to  the 
Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albion  and  Madrid  in  Maine ;  Canaan  and  Lisbon,  N.  H. ;  Bridge  water,  Vermont ;  Ded- 
ham,  Mass.  Traces  occur  also  in  Franoonia  township,  Montgomery  Co.,  Pennsylvania.  In  Kr- 
gimOj  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Eappahannodc,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest ;  in  Stafford  county,  at  the  Rappahannock 
gold  mines,  ten  miles  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  mines,  on  Bapidan 
river ;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  county,  at  Moss  and  Busby's  mines ;  in  Louisa  county,  at  Walton's  gold  mine ;  in 
Buckingham  county,  at  Eldridge's  mine.  In  North  Carolina^  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  principally  vein  deposits ;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil ;  the  Davidson  county  silver  mine  has  afibrded  gold.  In  Gwrgia,  the  Shelton  gold 
mines  in  Habersham  county  have  long  been  famous ;  and  many  other  places  have  been  opened  in 
Rabun  and  Hall  oounties,  Lumpkin  county,  at  Dahlonega,  etc ;  and  tiie  Cherokee  country.  In 
Souih  Ca/roUndy  the  principal  gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lynch's 
creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in  Pickens 
county,  adjoining  Georgia.    There  is  gold  also  in  eastern  Tennessee, 

In  Canada,  gold  occurs  to  the  south  of  the  St  Laurence,  in  the  soil  on  the  Chaudiere  (where 
first  found  in  1835),  and  over  a  considerable  region  beyond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  Hunt),  whi(£  is  properly  a  continuation  of 
<he  mountains  of  New  England  and  the  Appalachians  to  the  southwest.  In  Nova  Scotia,  mines 
are  worked  near  Halifax  and  elsewhere. 

In  Australia,  which  is  fully  equal  to  California  In  productiveness,  and  much  superior  in  the 
purity  of  the  metal,  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  S. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria  (S.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851 ;  and  in  August  of  the 
same  year,  the  far  richer  deposits  of  Victoria  became  known.  Some  gold  has  also  been  obt-ained 
in  Queensland,  N.  Australia,  in  the  vicinity  of  Moreton  bay.  Prof.  Booth  states  (in  a  letter  to 
the  author)  that  one  lot  of  Australian  gold  worth  about  $4,000,  submitted  to  him  in  1853,  consist-, 
ed  of  grains  from  the  size  of  a  very  large  pea  to  small  sand,  all  of  which  were  more  or  leas  per- 
fect dodecahedrons.  Gold  also  occurs  in  Tasmania  (Van  Diemen's  Land).  In  New  Zealand,  it 
has  been  found  at  Coromandel  harbor,  near  Auckland,  on  the  Northern  island,  and  on  the  Middle 
island  near  Cook's  Straits.    Found  also  in  New  Caledonia. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The  largest  was  dis- 
covered in  Cabarrus  Co.;  it  weighed  twenty-eight  pounds  avoirdupois  (** steel-yard  weight,-' 
equals  37  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or  6  broad,  and  about  an  inch  thick.  The 
largest  mass  yet  reported  from  California  weighed  20  pounds.  A  mass  consisting  of  a  congeries 
of  crystals,  and  weighing  201  ozs.  (value  $4,000)  was  found  in  1866,  in  California,  7  miles  from 
Georgetown,  in  El  Dorado  county.  In  Paraguay,  pieces  from  1  to  50  pounds  weight  were  taken 
from  a  mass  of  rock  which  fell  from  one  of  the  highest  mountains.  Several  specimens  weighing^ 
16  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  valley  of 
Taschku  Targanka,  in  1842,  a  mass  was  detached  weighing  96  pounds  troy.  This  mass  is  no-w^ 
in  the  Museum  of  Mining  Engineers  at  St  Petersburg.  A  mass  found  recently  in  Australia, 
called  the  "  Blanch  Barkley  Nugget "  had  the  enormous  weight  of  146  lbs.,  and  only  6  ozs.  of  it 
were  gangue;  and  one  still  larger,  from  Ballarat^  weighed  184  lbs.  8  ozs.,  and  yielded  i&8,376 
lOs.  6(i  sterling  of  gold. 

The  yield  of  gold  mines  has  very  much  increased  in  amount  since  the  discovery  of  the  mines 
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of  OiHfornia.  The  mines  of  South  Amerioa  and  Mexioo  were  estimated  by  Humboldt,  over  GO 
yean  sinoe,  to  yield  annually  $11,500,000,  which  much  exoeeda  the  present  proceeds.  Brazil  has 
fumiahed  about  17,600  pounds  troy  per  year.  It  is  estimated  Uiat,  between  1790  and  1830, 
Ifodoo  produced  $31,250,000  in  gold,  Chili  $13,450,000,  and  Buenos  Ayres  $19,500,000,  maldng 
an  average  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 846  produced  about  $16,500,000 ; 
and  in  1861,  $15,000,000.  The  yield  of  California  in  1849,  the  first  year  after  the  dis- 
corery  of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1853,  when  it 
was  nearly  $60,000,000.  Since  then  it  has  diminished,  and  in  1866  the  amount  was  but 
$37,000,000.  Montanas  Colorado,  Idaho,  and  Nevada,  raise  the  total  fh>m  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  $60,000,000 
for  a  number  of  years;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  the  finely- 
powdered  qttartz  with  mercury,  a  method  well  known  to  the  ancients.  This  metal  (Ussolves  out 
the  gold,  produchig  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
forous  pyrite  is  first  powdeied,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
sulphur  is  driven  oS.  The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
wiUi  chlorine  gas,  and  the  metals  thus  converted  into  chlorids,  of  which  the  chlorid  of  gold  is 
soluble.  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  ^e  gold  is  deposited. 
According  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  Bj  a  third  process,  the  aurifer- 
ous pyrite,  especially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
Uxskn ;  the  matt  is  then  roasted,  and  the  ozyd  of  copper  taken  up  by  dilute  sulphuric  acid,  leav- 
ing the  gcrid  and  silver  in  the  residue. 

2.  8ILVBR.    JAmAAlchenu    Gediegen  ^ber  (i^erm.    Argent  natif  i^. 

iBometric.  Observed  planes  0, 1,  /,  ^2,  i-4,  3-3.  Fies.  1,  2,  6,  7, 15, 17. 
Cleavage  none.  Twins :  composition  face  octahedral,  like  f.  50 ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  formB.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  off 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  angles  of  60  ,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generaUy  obliquely  prolonged  or  shortened, 
and  thus  greatly  distorted.  Also  massive,  and  in  plates  or  superficial 
coatings. 

IL=2-6 — 3.  G.=10-l — ll'l,  when  pure  10-5.  Lustre  metallic.  Color 
and  streak  silver-white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black.    Ductile. 

Oomp^  Var.— ^ver,  with  some  copper,  goM,  and  sometimes  platinum,  antimony,  bismuth, 
meroury. 

Tar.  1.  Ordinary,    (a)  crystallized ;  (&)  filiform,  arborescent;  (c)  massive. 

1  Avrifaroua;  KutUHte,  (GOldisdi-SUber  Haugm.,  Handb.  104,  1813.  KQstelit  BreWi.,  B. 
H.  Ztg.,  zxv.  169,  1866.)  Contains  10  to  30  p.  a  of  silver;  color  white  to  pale  bras»-yellow. 
There  is  a  gradual  passage  to  argentiferous  gold  (see  Gold). 

The  name  JTiMe/ife  was  given  to  an  ore  from  Nevada,  having  the  fdiowing  characters:  H.=2— 
l\;  0.= 1 1'32— 1310 ;  color  silver-white,  somewhat  darker  than  native  silver  on  a  fresh  surface ; 
Bkhter  found  hi  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the  lode  of  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains. 

8.  Oupri/erouM,    Contains  sometimes  10  p.  o  of  copper. 

4.  AniimoniaL  John  found  in  silver  from  Johanngeorgenstadt  (Chem.  Unt, !.  285)  1  p.  c.  anti- 
mony and  traces  of  copper  and  arsenic.    (See  farther  under  Discnisite.) 

The  Kongsberg  native  silver  contains  0*4(1  p.  c.  of  mercury  (D.  Forbes),  and  the  presence  of  this 
meUl,  Rawnftut^  sujTgests,  may  account  for  its  fine  crystallization. 

Fordyoe  (PhiL  Trans.,  1776,  623)  found  in  silver  from  Kongsberg,  Norway,  silver  72,  gold  28. 
Bcrthicr  (Ann.  d.  M.,  zL  72)  obtained  10  p.  c.  of  copper  from  silver  from  Curcy,  France. 

Pyr^  ato. — ^B.B.  on  charcoal  fuses  easily  to  a  silver^white  globule,  whidi  in  O.F.  gives  a  faint 
^ark  rad  coating  of  ozyd ;  crystallizes  on  cooling.  Soluble  in  nitric  add,  and  deposited  again  by 
ft  piata  of  copper. 
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Oba.~Natly6  silver  occurs  ia  masses,  or  in  arborescences  and  filiform  shapes,  in  veins  traversing 
gneiss,  schist^  porphyry,  and  other  rocks.  Also  occurs  disseminated,  but  usually  invisibly,  in 
native  copper,  galena,  chaloodte,  etc. 

The  mines  of  Kongsberg  in  Norway,  have  afforded  magnificent  specimens  of  native  silver.  One 
among  the  splendid  suite  firom  this  locality  in  the  Boyal  collection  at  Oopenliagen,  weighs  up- 
wards of  5  cwt,  and  recently  two  masses  have  been  obtained  weighing  severally  238  and  436 
pounds.  The  principal  Saxon  localities  are  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt ; 
the  Bohemian,  at  Przibram,  and  JoachimsthaL  A  mass  weigliing  60  lbs.  from  the  Himmelsfurst 
mine  near  Freiburg  had  G.= 10*840.  It  also  occurs  in  small  quantities  with  other  ores,  at  An- 
dreasberg,  in  the  Harts;  in  Suabia;  Hungary;  at  Allemont  in  Dauphiny;  in  the  Ural  near 
Beresof ;  in  the  Altai,  at  Zmeoff ;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  been  the  moat  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from  Southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  sUver  were  affoiaed  by  the  mines  of  Guanaxuato  alone.  In  Durango, 
Sinaloa,  and  Sonora,  in  Northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver ;  at  the  Bridgewater  copper  mines,  New  Jersey ;  in  interesting  specimens  at  Eling's  mine, 
Davidson  Co.,  N.  C. ;  at  Prince's  location.  Lake  Superior,  Canada ;  rarely  in  filaments  with  bary- 
tes  at  Cheshire,  Ot  In  Idaho,  at  the  '*  Poor  Man's  lode,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada^  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Ophir 
mine  rare,  and  disseminated  or  filamentous ;  in  California,  sparingly,  in  Silver  Mountain  district, 
Alpine  Co. ;  in  the  Maris  vein,  in  Los  Angeles  Go. ;  in  the  township  of  Ascot,  Canada.  The  yield 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt.— Pseudomorphs,  consisting  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PliATINITM.  Platina  (fr.  Choco)  Ulloa,  Belac.  Hist  Viage  Amer.  Merid.,  lib.  6,  c.  10, 
Madrid  1*748.  Platina  (fr.  Carthageua)  W.  Brownrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.  1750,  584.  Platina  del  Pinto /Sc^/^r,  Ac  H.  Stockh.  1752,  269.  Polyxen  JBTaum., 
Handb.,  97,  1818,  20.  1847. 

Isometric.  Rarely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  grains ; 
occasionally  in  irregular  lumps.     Cleavage  none. 

H.=tt— 4-5.  G.=16— 19,  17-862,  17-759,  two  masses,  G.  Rose,  17200, 
a  smaller;  17*108,  small  grains,  Breith. ;  17*608,  a  mass,  Breith. ;  17*60,  large 
mass  from  Nischne  Tagilsk,  Sokoloff.  Lustre  metallic.  Color  and  streak 
whitish  steel-gray ;  shining.  Opaque.  Ductile.  Fracture  hackly.  Occa- 
sionally magneti-polar. 

Oomp. — Platinum  combined  with  iron,  iridium,  oemium,  and  other  metals.  Analyses ;  1 — 3, 
Berzelius  (Ac  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogg.,  viiL  605,  xl  411,  xiiL  283,  xiy.  329, 
XV,  158) ;  6,  7,  Syanberg  (In^titut,  11.  294) ;  8  M.  Booking  (Ann.  Ch.  Phann.,  xcvL  243) ;  9—20,  H. 
SlO.  Deville  &  Debray  (Ann.  Oh.  Phys.  IIL,  Ivi  449);  21,  Kromayer  (Arch.  Pharm.  II.,  ex.  14, 
Jahresb.,  1862,  707): 

R        Au      Pe      Xr     Rh      Pd    Ou 

1.  Goroblago't  86-60     8*32   1-16    I'lO  0-45    1*40  

2.  N.  Tagilflk    78-94     11-04    4*97  086    0*28  0-70     1*96 

3.  "  73-68     12.98     2*35  115     030  6-20     2*30  

4.  "  8307     10-79     1*91  0*69    0*26  1*30    1*80  

6.  Ural  80-87     10-92    0-06  4*44    1*30  230    Oil  

6.  Ohooo,  a  A.  86-16     8-03  1-09  216  0-36  0*40     191  

7.  Pmto?          84-34     7-52  2*52  313  1-66    «r.       1-66 

8.  Borneo         82-60  0-20  10*67  066   013     3  80  

9.  Choco           86-20  1*00  7*80  0*85  1*40  0*50  0-60  0*95    0*95 


I-O  Sand    Os 


108  •=100  Berzelius. 
1-25  »=100  Berzelius. 
2*14  '=100  Berzelius. 

=99*72  Osann. 

=100  Osann. 

0*97  MnO-10=101l7Sv. 
0*19     "  0*81=101*23  Sv. 

=98*36  Booking. 

=100-26  D.  k  D. 
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10.  Choco 

80-00 

1-50 

7-20 

1  65  2*50 

1-00  0-65     1-40 

4-36=100-16  D.  ib  D. 

11.      ** 

16-82 

1-22 

7-43 

1-18  1-22 

114  0-88     7-98 

2-41=100-28. 

12.  Oalifomia 

85-50 

0-80 

6-76 

1-05  100 

0-60  1-40     1-10 

2-95=101-1 6. 

13.        - 

79-85 

0-56 

4-45 

4-20  0-65 

1-95  0-75     4-95 

005« 

2-60=100-00. 

14 

76-50 

1*20 

6-10 

0-86  1-95 

1-.30  1-25     7-56 

l-26« 

1-50  Pb?  0-65=100. 

15.  Oregon 

16.  Spaki 

51-45 

0-85 

4-30 

0-40  0-66 

0-16  2-16  87-30 

3-0P= 100-25. 

45-70 

316 

6-80 

0-96  2-65 

0-86  1-05     2-86 

006« 

35-95=10000. 

n.  AostnOia 

69-80 

2-40 

4  30 

2-20  1-60 

1-50  1-10  25-00 

0-80* 

1-20=100-00. 

18. 

61-40 

1-20 

4-55 

1-10  1-86 

1-80  1-10  2600 

1-20=100-20. 

19.  Roasia 

77-50 

and. 

9-60 

1-46  2-80 

0-85  2-16     2-35 

2-30* 

100=100-00. 

20. 

76-40 

0-40  11-70 

4-80  0-30 

1-40  4-10    0-50 

l-40=100-60. 

2L  Galifornia 

63-30 

0-30 

6-40 

0-70  1-80 

PIO  4-25 [22-56] 

— Hg  0-60  =100  Kroxa 

*  the  lo88|  with  some  osmium. 

Var.— (1)  Svanberg  makea  the  Platinum  of  Nob.  2,  7,  8=Pe  Pt';  Pe  Pt*;  (2)  that  of  3,  4^  6= 
Fe  Pt".    The  last  is  called  Iron-PloHnum  (£\iw»ipto«n,  Breiih.);  G.=14-6— 168,  H.=6. 

Pyr.,  ato. — Infusible.  Not  affected  by  borax  or  salt  of  phosphorus,  except  in  the  state  of  fine 
dost,  when  reactions  for  iron  and  copper  may  be  obtained.  Soluble  odIt  in  heated  nitro- 
mnriatio  add.  Acts  slightly  on  the  magnet ;  this  property  has  been  supposed  to  depend  on  the 
amount  of  iron  it  contains ;  but  Kokscharof  states  that  platinum  masses  from  Nischne  Tagilsk  are 
magneti-polar,  and  attract  iron  flUngs  fiar  more  strongly  than  the  ordinary  magnet 

Oba. — Platinum  was  first  (bund  in  pebbles  and  small  gridns,  associated  with  iridium,  osmium, 
palladium,  gold,  copper,  and  chromite,  in  the  alluyial  deposits  of  the  river  Pinto,  in  the  district 
of  Cbooo,  near  Popayan,  in  South  America,  where  it  roceived  its  name  pkUina^  fh)m  plata^  silver, 
lo  the  prorinoe  of  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous- 
lingault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nischne  Tagilsk,  and  Goroblago* 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La 
Maitiane,  which  consists  of  crystalline  n>sks ;  in  Nischne  Tagilsk,  it  has  been  found  with  chro- 
mite in  serpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  affords  annuaUy  about  800 
owl  of  platinum,  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia,  St  Domingo,  and 
Borneo.    The  amoont  coined  fh)m  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine ;  at  St  Aray,  val  du  Drac ;  coun^  of  Wicklow,  Ireland ;  on  the  river  Jocky.  St.  Domin- 
go; according  to  report,  in  Oholotoca  and  dracias,  in  Honduras;  in  Oalifomia,  in  the  Klamath 
region,  at  Cape  Blanco,  eta,  but  not  abundant;  in  traces  with  gold  in  Rutherford  Co.,  North 
Oarotina ;  at  bt  Fran9ois  Beauoe,  etc,  Canada  East  . 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
nderaUe  magnitude.  A  mass  weighing  1 ,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ica, and  deposited  in  the  Berlin  museum ;  specific  gravity  18*94  in  1822,  a  mass  from  Coudoto 
was  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  11,641  grahis.  A  specimen  was  found  in  the  year  1827,  in  the  Ural,  not  far  from  the 
Benddoff  mines,  which  weighed  lOtV  Rossian  pounds,  or  11*67  pounds  troy,  and  similar  masses 
are  not  nnoommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidoff 
cabinet 

The  metal  platinum  was  brought  from  Choco,  S.  A.,  by  IJUoa,  a  Spanish  traveller  in  America, 
in  the  year  1735,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Janudca.  UUoa 
■peaks  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brownrigg  says 
was  **  platina,**  and  the  latter  mentions  a  "  pummel  of  a  sword,"  and  other  articles  of  platinum, 
received  by  him  from  Carthagena. 


4i  PUHINIRIDIUM.    Svanberg^  Jahresb.,  xv.  205,  1834 

Ifiometiic.     In  small  grains  with  Platinum ;  sometimes  in  cubes  with 
truncated  angles,  (f.  6).    H.=6— 7;  G.=22-6— 23.    Color  white. 
Oomp^— Platinum  and  iridium  in  different  proportions.    Analyses  by  Svanberg  : 
Plat        Irid.        Pallad.    Rhod.         Fe         Cu           Os 
LN.Tagitak  1964        76-80        0  89        1*78        =99-11 


IBtmU 


65*44 


27-79        0-40 


6-86 


4-14 


3-30 


trace    =98*02 


Prinsep^  hi  a  specimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platinum.    If  platinum 
tod  iridium  are  isomorphons,  it  is  probable  that  the  proportions  of  these  metals  are  indefinite. 


proportions  < 
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Dr.  Genth,  after  some  trials^  oonsiders  some  graina  oocarring  with  the  California  gold  to  be  Pla^ 
tiniridium.    Am.  J.  ScL  XL,  zv.  246. 

6.  PAIXADIUM.  WoUastony  PhiL  Trans.  1808. 

Isometric.  In  minute  octaliedrons,  Haid.  Mostly  in  grains,  sometimes 
composed  of  diverging  fibres. 

H.=4-6— 5.  G.=ll-3— 11-8,  Wollaston ;  of  hammered,  12-14:8,  Lowry. 
Lustre  metallic.  Color  wliitisli  steel-gray.  Opaque.  Ductile  and  malleable. 

Oomp.— Palladium,  allojed  with  a  little  platinum  and  iridium,  but  not  yet  analyzed. 

Pyr.,  etc. — ^The  blowpipe  reactions  of  noHve  palladium  are  undescribed.  As  prepared  by  Deville, 
it  is  the  most  fusible  of  the  platinum  metals.  Oacydizes  at  a  lower  temperature  than  silver,  but 
is  not  blackened  by  sulphurous  gases. 

Obs. — Palladium  oocurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St  Domingo,  and  the  Ural 

Palladium  has  been  employed  for  balances ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  which  it  is  adapted,  because  of  its  not  blackening  flrom  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  silver. 

<    

6.  ALLOPALIiADIUM.    Selenpalladium  Zinken^  Pogg*}  zvL  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.     In  small  six-sided  tables.     Cleavage :  basal  perfect 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Oomp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous ;  the  formula 
probably  Pd*,  instead  of  Pd. 
Obs. — Prom  Tilkerode,  in  the  Harz,  in  small  hexagonal  tables  with  gold. 

«r 
7.  IRIDOSBSINZ!.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUastorif  PhiL  Trans., 
1805,  316  (Metals  Iridium  and  Osmium,  first  announced  by  Tennant^  PhiL  Trans.,  1804,  411). 
Native  Iridium  Jameson,  Osmiure  d*  Iridium  jBer&,  Nouv.  Syst  Min.,  195,  1819.  Osmium- 
Iridiimi  Leonh,y  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sissorskit,  Haid, 
Handb.,  558,  1845. 

Hexagonal.  Earely  in  hexagonal  prisms  with  replaced  basal  edges; 
pyramidal  angle,  127°  36',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=6— 7.  G.=19-3— 21-12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.    Malleable  with  difficulty. 

Oomp.  Var. — ^Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  these 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  of  the  metals  (G-. 
Bose).    Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present. 

Var.  1.  ^fe«7;ofwfctte,  Maid.;  H.=7;  G.= 18-8— 19-5.  In  flat  scales ;  color  tin-white.  Over  40 
p.  c.  of  Iridium.    Named  &om  a  Siberian  locality. 

Analysis  by  Berzelius  (Pogg.,  xxxil  232,  1833): 

Ir  46-7'7,  Os  49-34,  Rd  3*15,  Pe  0*74,  givmg  the  formula  Ir  Os=Iridlum  49*78,  Osmium  50*22. 
G.=19*386— 19*471. 

Glaus  obtained  (Beitr.  Platinum,  Dorpat,  1854)  from  six-sided  tables  from  Kischne-Tagilak: 
Ir  55*24        Os  27*32        PI  10  08        Rd  1*50        Pd  Fe  Ou  <r,=100. 

Deville  and  Debray  (Ann.  Oh.  Phys.,  in.  Ivi.  481)  found: 


1.  N.  Grenada 

2.  " 

3.  Oalifomia 

4.  Australia 

6.  Borneo 
6w  Russia 

7.  "  G.=18*9 


Ir  Rd  Pt  Ru 

70*40  12*30  010  

57*80      0-63   6-37 

63*50       2*60  0*50 

68*13  •304   5*22 

68-27       2*64  0-J5  

77-20  0-50  I-IO  0-20 

43-28      6*73  0-62  8*49 


Os         Cu 
[17-20]    


3510 
"43*40 
'33*46" 
'38-94* 
'21*00' 
'40-11' 


Fe 

=100 

0*06     010=100*06 
-=100 
-=100 
-=100 

«r.      =100 

0-78     0  99=100 


016 
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Ir        Bd       Pt      Ba         Os        Oa       Fe 

a    Ruflsia        G.=18'8  6450      7-60    2*80    [22*90]     0*90     1*40=100 

9.  •*  O.=20-4  43*94       1*65     014     4*68     [48  85]      0*11      063=100 

10.         "  Q.=20*6  70-36      4*72     0*41  [2301]      0*21      1*29=100 

Thomson  foond  in  a  steel-gray  yariety  from  Brazil  72*9  p.  c  of  iridium,  with  24*1  osmium  and 
2T5iron=100. 

2.  Sixferskite  Haid.  In  flat  scales,  often  six-sided,  color  grayish-whlto,  steel-gray.  G=20 — 
21-2.  Not  over  30  p.  a  of  iridium.  One  kind  from  Nisclme  Togilsk  afforded  Borzelius  (L  c.)  Tr 
0«*=lridium  19*9,  osmium  80*1=100;  G.=21*118.  Another  corresponded  to  the  formula  Ir 
09*=  Iridium  24*8,  osmium  76*2=100,  it  affording  Ir  25,  Oa  75.  Named  from  a  Siberian  locality. 
P3rr.,  etc. — At  a  high  temperature  the  Sisserskite  gives  out  osmium,  but  undergoes  no  further 
change.  The  Newjanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  nitre, 
the  dfiaracteristlc  odor  of  osmium  is  soon  perceived,  aud  a  mass  obtained  soluble  in  water,  from 
which  a  greoc  precipitate  is  thrown  down  by  nitric  acid. 

Obs. — It  occurs  with  platinum  in  the  province  of  Chooo  in  South  America ;  near  Eatharinenburg, 
Scatoust,  and  Kyschtimsk,  in  the  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  the 
auriferous  beach-sands  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  some- 
times six-sided.    Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  des  Flantes,  Canada. 

8.  MBROURT.  Xvr^  %^>po(  Theophr.  'YV<fr«f)o(  toB*  lavrhv  [native]  IHoscor.,  E,  ex.  Ar- 
gentom  vivum,  Hydrargyros,  FUn,  xxxiii.  32,  20,  41.  Quicksilver.  Mercuriua  Alchem, 
Gediegen  Queduilber  Germ.    Mercure  natif  lY, 

Isometric.     Occurt  in  small  fluid  globules  scattered  through  its  gangue. 
G.=13'568.     Lustre  metallic.     Color  tin-wliite.     Opaque. 

Oompi. — Pure  mercury  (Hg) ;  with  sometimes  a  little  silver. 

PjTn,  etc* — ^B.B.,  entirely  volatile,  vaporizing  at  662"  F.  Becomes  solid  at  — 39°  P.,  and  may 
be  crystallized  in  octahedrons.    Dissolves  readily  in  nitric  add. 

Obs. — Mercury  in  the  metallic  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  obtained 
mostly  from  cinnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  olay 
shales  or  schists  of  different  geological  ages. 

At  Oividale,  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocen3 
atfflUDnlitic  beds.  Mercury  has  been  observed  occasionally  in  drift;  and  near  Eszbetek,  in  Tran- 
^iTsnia,  and  also  Newmarkt,  in  Galida,  springs,  issuing  from  the  Carpathian  sandstone,  some- 
times bear  akmg  ^obules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in  OamioK 
axui  Alroaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  day  slate,  from  which  it  is 
obcained  by  washing.  It  is  found  in  small  quantities  at  Wdlfstein  and  Mdrsfeld,  in  the  Palatinate, 
b  Carinthia,  Hungary,  Pern,  and  other  countries ;  also  at  Peyrat  le  Chateau,  in  the  department 
of  the  Haute  Yienne,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar;  in  California, 
especially  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  some  of  the  quartz  geodes  contain 
tereral  pounds  of  mercury. 

9.  AMAIXS^ANL  QuicksOfwor  amalgameradt  mod  gediget  Silfwer  (fr.  Sala)  OronsL,  189, 
1768.  Natarlich  Amalgam,  SOberamalgam,  Oerm,  Amalgam  natif  de  Lisk^  I  420,  1188.  Mer- 
cure argentsl  H.    Pella  natural  Ikl  Rio, 

Ifiometric.     Observed  planes,  as  in  f.  54,  with  ^ 

also  plane  2.  Figure  3  common  ;  also  4,  5,  8, 
9,  13,  14.  Cleayage :  dodecabedral  in  traces. 
Ako  massive.  ^// ,  \\  \X?^ 

H.=3— 3-6.     G.=10-5— 14;   13755,  Haid. 
Color  and  streak  silver-white.     Opaque.     Frac- 
ture conchoidal,  uneven.     Brittle,  and  giving  a  ^ 
;:niting  noise  when  cut  with  a  knife. 

Ooapi-Both  Ag  Eg*  (=SUver  34'8,  mercurr,  66-2X  and 
^  Hg*  (=8ilTer  26*26,  and  meroory,  73-76),  are  here  included 
M  liforded  by  the  following  analyses :  1,  Klaproth  (Beitr.,  I 
it]);  2,  CordiBr  (J.  d.  M.,  xiL  1,  PhiL  Mag.,  xiz.  41);  8,  Ueyer 
(Crefft  Ann.,  iL  90) : 
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SDrvr.  Mercaiy. 

1.  Ag  Hg*,  Moscbellandsberg  86  64   =100  Klaproth. 

2.  Ag  Hg»,  AUemont?  27-6  72-6=100  Oordier. 

3.  "        Moschollandsbeig  250  73*3=  98*3  Hejer. 

Pyr.,  etc. — ^B.R,  on  charooal  the  iDorcury  Tolatilizes  and  a  globule  of  sUver  ie  left  In  the 
closed  tube  the  mercuiy  Bublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globulcB. 
Dissolves  in  nitric  add.    Bubbed  on  copper  it  gives  a  silveiy  lustre. 

Obs. — ^From  the  Palatinate  at  Moechellandsberg,  in  fine  crystals,  and  said  to  occur  where  the 
veins  of  mercury  and  sUver  intersect  one  another.  Also  reported  from  Roseuau  in  Hungary,  Sala 
in  Sweden,  AUemont  in  Dauphin^  Almaden  in  Spain. 

Domeyko  reports  (Min.,  1 87,  Ann.  d.  M.,  VL  iu  123,  v.  453)  other  compounds  from  the  mines  of  La 
Rosilla,  province  of  Atacama ;  one  of  white  color,  with  Hg  56*4,  Ag  43*6 ;  2,  white  witii  (mean  of  3 
anaL)  Hg  532,  Ag  46-8= Ag»  Hg* ;  3,  granular  and  duU,  (mean  of  3  anal)  Hg  44-9,  Ag  55-l=Ag 
Hg;  4^  blackish  and  dull,  (mean  of  3  anaL)  Hg  46*6,  Ag  53*4;  5,  bladdshand  dull  metallic^  some- 
times in  crystals,  Hg  36-8,  Ag  64-2=Ag»H» 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Cfhili,  weighing  21}  lbs.  These  may  be 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

• 

10.  i^QUBRrm.    Arquerite  Berth.,  de  B.,  &  Duf.,  0.  R,  ziv.  667,  1842,  in  Bep.  on  Art  by 

Ihmeyko,  pub.  in  Ann.  d.  M.,  lU.  zz.  268,  1841. 

Isometric.  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.=10'8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

Oomp. — ^According  to  Domeyko  (L  c.)  the  crystallized  oontalns  Ag*  Hg= Silver  86'6,  mercury 
18-6= 100. 

Obs. — From  the  mines  of  Arqueros,  in  Coquimbo,  Oliili,  where  it  is  the  principal  ore.  In  the 
first  fifteen  years  of  exploration  these  mines  afibrded  200,000  marcs  of  silver.  Occurs  with 
borite,  cobalt  bloom,  and  little  sulphuret  and  chlorid  of  silver.  «« 

11.  aOXJ>  ABAALGASC    K  Schneider,  J.  pr.  Oh.,  zliii  317,  1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowish-white,  four-sided  prisms  (California  variety). 

Oomp.— (An,  Agf  Hg*,  an  analysis  by  Schneider  of  a  specimen  from  Columbia  (L  c),  afibrding, 
mercury  67-40,  gold  88 '39,  sflver  5*0. 

The  Oalifomia  amalgam  gavd  Sonnenschein  (ZS.  G.,  vi.  243),  gold  89*02,  mercury  60'98 ;  also 
another,  gold  41*68,  mercury  58*87,  in  which  Au:  Hg=2:  S. 

Obs. — ^From  the  platinum  region  of  Oolumbia,  along  with  platinum ;  Oalifom^  especially  near 
Mariposa. 

12.  OOPPBR.    Aes  Oyprium  PUn.  Venus  AJchem.    Gediegen  Eupfer  Germ,    Oulvre  natif  iV. 

Isometric.  Observed  forms  (?,  1,  7,  i-2,  i-f ,  3-3.  Figs.  1,  2,  3,  4,  5,  6, 
7,  8,  16, 17,  and  others.  Cleavage  none.  Twins ;  composition-face  octa- 
hedral, very  common,  and  producing,  in  connection  with  distortion,  com- 
plex forms ;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  t-2 
about  one  cubic  angle  of  f.  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  tlie 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecahedral 
angle;  the  branches  sometimes  twin-dodecahedrons  modified  by  planes 
0, 1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  side  of 
this  one  octanedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
two  cubic  planes  (Eose).    Also  massive. 
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H.=2-5— 3.    G.=8-838,  native,  Whitney ;  8-948— 8-968,  electrotype  cop- 

ST,  Dick.    Lustre  metallic.    Color  copper-red.    Streak  metallic  shining. 
QCtQe  and  malleable.    Fracture  hackly. 

Comp. — Pure  copper,  bat  often  oontaining  some  silver,  bismuth,  etc, 

P.  Gbllier  obtain^  U'016  p.  c,  sHver  in  nfttive  copper  fh>m  the  ^^unesota  mhie.  (Private  oom- 
mimication.) 

HantefeuiDe  states  that  a  Lake  Superior  specimeu  afforded  him.  Copper  69*280,  silver  6'54d, 
mercoiy  0*0119,  gangne  25*248  (0.  B.,  xliii.  166);  while  F.  A.  Abel  found  in  a  specimen  of  same, 
whid)  had  a  thick  vein  of  native  silver  running  through  it  (J.  Oh.  Soo.,  11.  L  89),  0*002  p.  a  of 
eSrer,  with  a  trace  of  lead,  and  in  another  0*56  of  silver.  Abel  obtained  for  a  Uralian,  from  the 
Kirghiz  District,  0*034  silver,  0*11  bismuth,  a  trace  of  lead,  and  1*28  of  arsenic 

Pyr.,  etc. — ^B.B.  fuses  roadily;  on  cooling,  becomes  covered  with  a  coating  of  black  oxyd. 
Diaaolves  readily  in  nitric  add,  giving  off  rod  nitrous  fumes,  and  produces  a  deop  azure-blue 
solntlon  with  ammonia. 

Oba.  Copper  occurs  in  beds  and  veins  aooompanying  its  various  ores,  and  is  most  abundant  in 
the  vidnitj  of  dikes  of  igneous  rocks.   It  is  sometimes  found  in  loose  masses  imbedded  in  the  soiL 

In  Iberia,  and  the  island  of  Nalsoe,  in  Faroe,  it  is  associated  with  mesotype,  in  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Tnrinsk,  in  the  Urals,  in  fine  crystals.  Common  in  Cornwall,  at  many  of  the 
mines  near  Reidruth;  and  also  in  considerable  quantities  at  the  Consolidated  mines,  Wheal  Buller, 
and  others.  Brazil,  Chili,  Bolivia,  and  Pern  afford  native  copper;  a  mass  now  in  the  museum  at 
lisbon,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,616  pounds;  north  of  Tres  Puntos, 
desert  of  Atacama,  a  large  vein  was  discovered  in  1859.  In  &>livia,  at  Ooroooro,  in  sandstone, 
and  called  in  commerce  "BctriUa  de  Oobre"  (copper  barilla).  Also  found  at  some  localities  in 
Ghma  and  Japan. 

This  metal  has  been  found  native  thronghout  the  red  sandstone  (Triassico-Jurassic)  region  of 
the  eastern  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
where  it  haa  been  met  with  sometimes  in  flue  crystalline  masses,  especially  at  New  Brunswick, 
Somerville,  Schuyler's  mines,  and  Flemington.  One  mass  from  near  Somerville,  on  the  premises 
cf  J.  C  Van  I^ke,  E^.,  of  N.  Brunswick,  weighed  78  pounds,  and  is  said  originally  to  have  weighed 
128.  Near  N.  Brnnswlck  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several 
rods.    Near  New  Haven,  Conn.,  a  mass  was  formerly  found  weighii^  90  pounds. 

No  known  locality  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  region, 
near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annua) 
yield  of  native  copper  at  the  present  time  is  about  8,000  tons.  '  Masses  of  great  size  were 
observed  in  tiiis  ^strict  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.  The  largest 
■ingle  mazs  yet  found  was  discovered  in  February,  1857,  in  the  Minnesota  mine,  in  the  belt  of 
oooglomerate,  which  forms  the  foot-wall  of  the  vein.  It  was  46  feet  in  length,  22  feet  at  the 
greatest  width,  and  the  thickest  part  was  more  than  8  feet  It  oontsuned  over  90  p.  a  copper, 
and  weighed  about  420  tons.  This  copper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 
strings,  and  occasionally  a  mass  of  copper,  when  polished,  appears  sprinkled  with  large  silver 
^lots,  reaembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  copper 
oocnrs  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 
throogh  the  reduction  of  copper  ores.  It  is  associated  with  prehnite,  datolite,  analdte,  laumon- 
tite,  pectolite,  epidote,  chlorite,  woUastonite,  and  sometimes  coats  amygdules  of  calcite,  eta,  in 
amygdaloid.  Strings  of  copper  often  reticulate  through  crystals  of  ansadte  and  prehnite. 
Paemlomorpha  after  scalenohedrons  of  calcite  are  sometimes  met  with.  Besides  this  occurrence 
in  the  vicini^  of  trap,  it  is  also  in  some  parts  of  the  Kewenaw  region  distributed  widely  in  grains 
through  the  sandstone. 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  and  Lancha 
Kana  mines  in  Calaveras  Co. ;  in  the  Coeumnes  mine,  Amador  Co. ;  In  serpentine,  in  Sta.  Barbara 
Ca    Also  on  the  Gila  river  in  Arizona;  in  large  drift  masses  in  Russian  America. 

13.  IRON.    UanAlchsm,    Gediegen  Eisen  G^eriTi.    F^rnltif^. 

Isometric.     Cleavage  octahedral. 

H.=4*5.  G.=7-3 — 7-8 ;  7-318  a  partially  oxydized  fragment  of  a  crystal 
of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metSlic.  Color  iron- 
gray.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly  on  the 
magnet. 
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16  NATIVE  KLEMENTS. 

Obfl. — The  oocurrenoe  of  masses  of  native  iron  apart  from  that  of  meteoric  origin  is  not  placed 
beyond  doubt  An  iron  so  regarded^  with  some  reason,  occurs  in  the  hill  country  above  Bexley 
in  Bassa  Co.,  liberia,  AMca.  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  Set,  II  zxl  l93)  min 
98*40,  quartz  grains,  magnetite  and  a  zeolite  1*60=100.  The  mass  of  iron,  fromOanaan,  Gt,  pub- 
lished as  native,  was  artiUciaL  A  fragment  of  iron  found  near  EnoxviUe,  Teim.,  but  of  uncertam 
exact  locality  and  possibly  meteoric,  aflbrded  Genth  (ib.,  xzviiL  246)  Iron  99*79,  nickel  0*14,  mag- 
nesium 0*022,  calcium  0*121,  silicium  0*076,  cobalt  (raoe= 100*1 48.  Cramer  describes  amass  weigh- 
ing four  pounds,  obtained  in  the  mine  of  Uackenburg.  It  is  said  to  have  been  observed  in  thin 
laminee  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auvergne ;  also  in  the  keuper  in 
Thuringia,  in  an  argillaceous  sandstone,  containing  fossils ;  it  afforded  but  a  trace  of  nickel :  6.= 
6*24,  (Pogg.,  Izxxviii.  1863,  146,  where  other  localities  are  mentioned) ;  also  at  Chotzen  in  Bohe- 
mia, in  a  limestone  (the  Planerkalk),  affording  on  analysis  Fe  98*83,  graphite  0*74,  As  0*32,  Ni  0*61, 
and  thought  to  be  possibly  an  ancient  meteorite  (Jahrb.  G.  Beicha.,  viii.  364). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (fVom  Giant's  Causeway,  etc)  has  been 
announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  were  attracted  by  it,  he  subjected  Sie  grains  to  the  action  of  an  acid  solution  of  sul- 
phate of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  of  purs  iron  present, 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystalline 
bunches.    It  has  beon  noticed  in  other  related  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent  of  nickel,  besides  a  small  percentage  of  other 
metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  common  as  a  phosphuret, 
sulphur  m  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Bammelsberg's  Handbuch  der  Mineralchemie 
(Liepzig,  1860).  The  following  are  a  few  analyses:  1,  BerzoUus  (Ac.  U. Stodch.,  1834,  Pogg., 
xxxiii.  123);  2,  Bergemann  (Pog^.,  IxxviiL  406);  3,  W.&  Clarke  (Ann.  Ch.  Pharm.,  IxxziL  367); 
4,  BerzeUus  (Aa  H.  Stockh.,  1832,  Pogg.,  xzvlL  118) ;  6,  J.  Ll  Smith  (Am  J.  ScL,  IL  xix.  163) : 

1                       2  3 

dibeiia.  Zatateoaa,  Mexico.  Lenarto. 

Iron                      88*042                86*09  90-153 

Nickel                   10*732                  9*89  6-563 

Cobalt                     0-456                 0*67  0*502 

Manganese             0132               0145 

Tin^'^i  0066  0*^3  0080                0*06 

Magnesium  0*050  0.19  0*082 

Carbon  0*043        O.FeO*33  

Sulphur                     ir.  0*84  0482 

Fe,  Ni,  P  1*66  1*226 

Chrome-iron  1*48                  

Gangue  0*480  


100*000  100-33  99-223  100*00  99*67 

Beichenbach  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  c.  of  the  latter, 
Cfhamasite;  that  approaching  probably  the  formula  Fe*  Ni*,  TxnUe;  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  applied  the  name  Oldibbehite,  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  SchretbersiU ;  the  sulphur  as  TroUUe;  the  magnesia,  in  anal.  6,  willi  the  silica  prob- 
ably as  EnstaUie. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Yale  College  cabinet,  weighs  1,636  lbs. ; 
leng^  three  feet  four  inches ;  breadth  two  feet  four  inches ;  height  one  foot  four  inches.  It  was 
brought  from  Red  River.  The  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don  Rubin 
de  Cells  in  the  district  of  Chaco-GualambS)  whose  weight  was  estimated  at  32,000  lbs. ;  and 
another  was  found  at  Bahia  In  Brazil,  whose  solid  contents  are  at  least  twenty-eight  cubic  feet, 
and  weight  14,000  lbs.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  origmaUy  1,600  lbs. 
and  contained  unbedded  crystals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  uron 
Is  perfectly  malleable,  and  may  be  readily  worked  in  a  forge,  and  put  to  the  same  uses  as  manu- 
factured iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  waa  mixed 
with  limonite  and  organic  matter,  and  is  supposed  to  have  been  produced  by  the  deoxydation  of  a 
salt  of  iron  by  the  organic  matter  of  the  wood.    He  calls  the  iron  SideroferrUe. 

Yon  Dechen  reports  that  an^  artificial  iron  has  been  observed  by  him,  which  has  eubio  cleavage. 
(Yerh.  nat  Yer.  Bonn,  1861.) 
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14.  ZINO. 


Hexagonal,  Eose.     Cleavage :  basal  perfect. 

H.=2.  G.=7.  Lnstre  metallic.  Color  and  streak  white,  slightly 
grayish. 

Oomp. — ZiDG^  with  sometimee  a  trace  of  cadmium  and  other  metalff. 

Obi.— Reported  by  G.  Ulrich  as  having  been  found  in  a  geode  in  basalt,  near  Melbourne, 
Victoria  Land,  Australia;  the  piece  weighed  4^  ozs^  and  was  incrusted  with  smithsonite  and 
aragonite,  and  some  cobalt  bloom.  Also  said  to  occur  in  the  gold  sands  of  the  Mittamitta  riyer, 
Doith  of  Melbourne,  along  with  topaz,  corundum,  etc.;  a  single  piece,  according  to  L.  Becker, 
hamg  been  found  which  contained  traces  of  cadmium  and  otlier  metals.  (L.  Becker,  in  Trans. 
PhiL  Inst,  Victoria,  1856,  and  Jahrb.  Min.,  186T,  812,  698;  G.  Ulrich,  in  B.  H.  Ztg.,  xviil  68.)  It 
thoold  bo  stated  that  the  sine  said  to  come  fh>m  the  Melbourne  basalt  was  found  by  a  quarrjman 
and  not  by  a  sdentiflc  observer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actually 
ha  Ting  been  taken  from  the  basalt    The  existence  of  native  zinc  seems  still  to  need  oonflrmation. 

Sto&a  has  recently  obtained  artificially  hexagonal  crystals  of  zinc,  six-sided  prisms  with  low 
pyramidal  terminations  (J.  pr.  Ch.,  xcvi  182).  Zinc  is  supposed  to  occur  also  in  isometric  forms 
(Am.  J.  Sd.,  ILxxzi  191). 

16.  LEAD.     Plumbum  nigrum  Flin.,  xxxiv.  47.     Satumus  Alchem,     Gediegen  Blei  Chrm, 

PlombnatifiV, 

Isometric.     Found  in  thin  plates  and  small  globules. 

IL=1"5.  G.=l  1*445,  when  pure.  Lustre  metallic.  Color  load-gray. 
Malleable  and  ductile. 

Oomp.  Pure  lead. 

Pyr.— B3.  Rises  easily,  coating  the  charcoal  with  a  yellow  oxyd,  which,  treated  in  B.  P., 
volatilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Oba. — ThiB  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lava  in 
Madeira,  Rathke;  at  the  mines  near  Garthagena  in  Spain;  In  Carboniferous  limestone  near 
Bristol,  and  at  Kenmare,  Ireland ;  according  to  R.  P.  Greg,  Jr.,  in  thin  sheets  in  red  oxyd  of 
lead  near  a  basaltic  dyke  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufo,  at 
Routenberg,  in  Moravia ;  with  gold  in  an  Altai  gold  region,  seven  miles  from  Mt  Alatau ;  the 
gold  region  of  Yelika,  southern  Slavonia ;  near  Katherinenburg,  in  the  Urals;  in  the  district  of 
Zomelahuacan,  in  the  Stito  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 
•pecies  of  ammonites,  in  laminae,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 
ore  bed  of  PaiPberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 
ilfo  in  white  quarts  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Kaministiquia^  in  the 
fonn  of  a  small  string  (Chapman,  Can.  J.,  1865). 


16.  TIN.    Flmnbum  candidum  PUn^  xxxiv.  47.    Jupiter  Alchem,    Gediegen  Zinn  Oerm.   Etain 

natif  iV. 

Tetragonal.  1  Al,  over  basal  edge,=57°  13',  over  pyramidal =140®  25', 
1-iAl^',  over  basal  edge,=42°  11',  over  pyramidal=150''  31';  a=0-38566. 
In  grayiiili-white  metallic  grains. 

Oonqi.— Tin  with  some  lead,  ffermantk,  J.  pr.  Oh.,  xxxiiL  800. 

Oba«— The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by  Miller. 
B*ported  as  occurring  with  the  Siberian  gold;  also  in  the  Rio  Tipuani  valley,  in  Bolivia,  but 
probably  only  an  artificial  product  (D.  Forbes,  Phil  Mag.,  lY.  xxix.  183,  xxx.  142.) 


17.  AB8BIIIO.    Gediegen  Arsenik  Omn.    Arsenic  natif  !¥. 

Rbombohedral.  J?  A  5=86*^  41',  C>  A  i?=122^  9',  a=l-3779.  Observed 
fimna  5, —|,  0;  — ^A— 1=113*^  21'.  Cleavage:  basal,  imperfect.  Often 
panular  massive ;  sometimes  reticulated,  reniform,  and  stalactitic.  Struc- 
tare  rarely  colnmnar.  ^ 
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18  NATIVE  ELEMENTS, 

H.=3-5.  G.=5*93.  Lustre  nearly  metallic.  Color  and  streak  tin-white, 
tarnishing  soon  to  dark-gray.     Fracture  uneven  and  fine  granular. 

Oomp. — Arsenic,  often  with  some  antimony,  and  traces  of  iron,  silver,  gold,  or  bismuth. 

The  arsenicdl  bumtUh  of  Werner  (Arsenik  "Wismuth  Wer».,  Letztes  Min.-Sy8t.,  23,  56,  1817, 
Breith^  Char.,  161,  1823,  Arsenik-Glanz,  Wismulischer  Arsen-Glanz,  BreWu,  Char.,  273,  1832), 
from  Marienberg,  is  arsenic  containing  3  p.  a  of  bismuth.    H.=:2 ;  G.=5'36 — 5-39. 

Pyr. — ^B.B.,  on  charcoal  volatilizes  without  fusing,  coats  the  coal  with  white  arsenons  add, 
and  affords  the  odor  of  garlic ;  the  coating  treated  in  R.  F.  volatilizes,  tinging  the  flame  blue. 

Obs. — Native  arsenic  commonlj  occurs  in  veins  in  crystalline  rocks  and  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metallic 
minerals. 

Th^  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  metal  in  con- 
siderable quantities ;  also  Joachimsthal  in  Bohemia,  Andreasberg  in  the  Harz,  E^apnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St. 
Maria  auz  Mines  in  Alsace;  abundantly,  at  the  silver  mines  at  Ghanar<;iUo,  and  elsewhere  in 
Ohili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  K  H.,  on  the  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago,  and  contain 
ing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. ;  on  the  E.  flank  of  Furlong  Mtn., 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  dppevuSv  or  dfitrcviKSv,  masculiney  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt.-;-Oxydizes  on  exposure,  producing  a  black  crust,  whidi  is  a  mixture  of  arsenic  and  arsen- 
olite  (^b)j  and  also  pure  arseuolite. 

17iL  AxTDfONiAL  Abshnio. — An  antimonial  arsenic,  containing,  according  to  Schultz  (Bamm. 
Min.  Oh.,  984),  7*97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  sinular  compound,  consisting,  according  to  Qenth  (Am.  J.  ScL,  II.  xxxili.  191),  of  arsenic  90'82 
and  antimony  9-18  (=17  As  +  1  Sb),  occurs  at  the  Comstock  "lead"  of  the  Ophir  mine,  Washoo 
Co.,  California,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
and  iron-black  on  a  fresh  fracture,  but  grayish-black  on  tarnishing,  associated  with  arsenolito, 
calcite,  and  quartz. 

18.  AMTIM0N7.    G«dtget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Stockh.,  x.  100,  1748, 

CronsLj  Min.,  201, 1758.    Spiesglas,  Gediegen  Antimon,  Gtrm,    Antimoine  natif  jFV. 

Rhombohedral.  R^R=%r  35',  Eose,  OaH  —  123^  32'  A  a  =  1-3068. 
Observed  planes,  B,  6>,4-,— 2,  i-2 ;  Oa^  (cleavage  plane) =142''  58',^A|-= 
117°  r,  2A2  =  89°  25',  iA4=144°  24',  OAi=lbr  26',  (9  A 2=108°  20'. 
Cleavage :  basal,  highly  perfect ;— J  distinct.  Generally  massive,  lamellar  ; 
sometimes  botryoidS  or  reniform  with  a  granular  texture. 

H.=3— 3-5  G. =6-646— 6-72,;  6-65— 6-62,  crystals,  Kenngott.  Lustre 
metallic.     Color  and  streak  tin-white.    Very  brittle. 

Oomp. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  by  Elaproth  (Beitr., 
ilL  169):  from  Andreasberg,  Antimony  98,  silver  1,  iron  0  26=99*25. 

Fyx. — B.B.,  on  charcoal  fuses,  gives  a  white  coating  in  both  0.  and  R.  P. ;  if  the  blowing  be  inter- 
mitted, the  globule  continues  to  glow,  giving  off  while  flmies,  until  it  is  finally  crusted  over  with 
prismatic  crystals  of  ozyd  of  antimony.  The  white  coating  tinges  the  R.  F.  bluish-green.  Grys- 
talliaes  readily  firom  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg 
in  ihe  Harz ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  Dauphiny ;  at  Przibramin  Bohemia ; 
in  Mexico;  Huasoo,  Ohili;  Sarawak  in  Borneo;  in  argiUite  at  South  Ham,  Canada;  at  Warren, 
N.  J. ;  at  Prince  William  antimony  mine,  N".  Brunswick,  rare. 

Alt — Ozydizes  on  exposure  and  forms  V^alentinite  (Sb). 

19.  ATiTiBMONnra  Antimoine  natif  arsenifere  ^.,  Tr.  iv.  281,  1822.  Arsenikspiessglanz 
2Sippe,  Yerh.  Gtes.  Mus.  Bohmen,  1824,  102.  Arsenik-Antimon  ffauam.  Arsenlure  d^  Anti- 
moine I\r,    Antimon- Arsen  Ifaum.    Arsenical  Antimony,  AUemontit,  JETaid.,  Handb.,  667,  1846. 

Rhombohedral.  In  reniform  masses  and  amorphous ;  structure  curved 
lamellar ;  also  fine  granular. 
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H.=3-5.  G. = 6-13,  Thomson ;  6*203,  Rammelsbei^.  Lustre  metallic, 
occasionally  splendent ;  sometimes  dull.  Color  tin-white,  or  reddish-gray ; 
often  tarnished  brownish-black. 

Ck>inp^ — SbAs'^Arsenic  65*22,  antimonj  34*78  Analjsis  by  Rammelsberg  of  the  AllemoDt 
ore  (1st  Sapp.  18):  Arsenic  62*16,  antimony  37'85-=100,  giving  1  Sb  to  2*6  As. 

Pyr. — B3.  emits  fUmes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which  takes 
fire  and  boms  away,  leaving  oxyd  of  antimony  on  t^e  charcoal 

Oba< — Occurs  sparingly  at  AUemont ;  Przibram  in  Bohemia,  associated  with  blende,  antimony, 
spathic  iron,  etc. ;  Schladmig  in  Styria;  Andreasberg  in  the  Harz. 

20.  BISMUTH.    Bisemuturo,  Plumbum  dnereum,  Agric^  Foss.,  489,  Interpr.  467.     Antimo- 
nitim  femininum,  Tectum  Argenti,  Akhem,    Qediegen  Wismuth  Germ. 

Hexaficonal.  ^A^=87^  40',  G.  Eose;  (9Ai?=123^  36';  a=l-3035. 
Observed  planes,  B,  — ^,  (9,  2,  and  —2 ;  2  A  2=69°  28'.  Cleavage :  basal, 
perfect,  2,  —2,  less  bo.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granular. 

II.=2— 2'5.  G.=9*727.  Lustre  metallic.  Streak  and  color  silver- 
wbite,  with  a  reddish  hue:  subject  to  tarnish.  Opaque.  Fracture  not 
observable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  mal- 
leable. 

Oomp.  Var.^Pore  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  teUurium.  (1)  A 
specimen  from  a  gold  mine  of  the  Peak  of  Sorata  gave  Gouth  (Am.  J.  ScL,  II.  zzvil  247),  Bi 
W-9U.  Te  OH542,  Fe  *r=9»-966;  and  (2)  Forbes  (Phil  Mag.,  IV.  xxix.  3X  Bi  9446,  Te  509,  As 
0  38,  S  0*07,  Au  ftr=100.  Forbes's  mineral  is  much  like  tetradymite  in  foliation,  and  probably 
contains  1 2  to  1 5  p.  c.  of  that  species.  (3)  A  fine  scaly  variety  from  Bispberg  in  Dalecarlia,  analyzed 
by  Clene  and  Feiliuen  (CSfr.  Ak.  (3tockh.,18tf  1,  159),  contains  as  mixture  3  to  7  p.  c  of  sulphid 
of  iron. 

Pyr.,  •to. — B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orapge-yellow 
vfaiie  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476 '^  F.  Dissolves  in  nitric  acid;  subsequent 
dilution  causes  a  white  precipitato.    Crystallizes  readily  from  fusion. 

Obs. — Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  clay  slate,  accompany- 
ing various  ores  of  silver,  cobalt,  lead,  and  zinc.  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohemia,  Schneeberg,  Altenberg,  Joachimsthal,  Johanngeorgenstadt,  etc. 
It  has  also  been  found  at  Modum  and  Gjellebak  in  Norway,  and  Fahlun  in  Sweden.  At  Schnee- 
berg it  forms  arborescent  deline^ions  iu  brown  jasper.  At  Wheal  Spamon,  near  Bedruth,  and 
elsewhere  in  Cornwall,  and  at  Carrack  Fell  in  Cumberland,  it  is  associated  with  ores  of  cobalt ; 
formerly  (h>m  near  Alva  in  Stirlingshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire ; 
■t  San  Antonio,  near  Copiapo,  Chili ;  Mt  lUampa  (Sorata),  in  Bolivia. 

At  Lane^s  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfVam,  scheelite, 
galena,  Uende,  etc,  in  quartz ;  occurs  also  at  Brewer's  mine,  Chesterfield  district,  South  Carolina. 


21.  TBXjLTTRIUBf.  Aumm  paradoxum  vel  problematicum  MiUkr  v,  Rekhensiein^  Phys.  Arb. 
Wieo,  1 1782.  Sylvanite  Kirwan,  Min.,  il  324,  1796.  Gediegen-Tellur  Klapr^  Beitr.,  iii  2, 1802. 
Qediegen  Sylvan  Ocrm,    TeUuie  natif  auro-ferrif&re  H, 

Hexagonal.  ^A^=:86^  57',  G.  Rose;  (9  A  ^=123^  4',  a  1-3302. 
Obeerved  planes,  i?,  — ^,  /,  O;  Ha  —R,  over  base,  =113^  52'.  In  six- 
sided  prisms,  with  basal  edges  replaced.  Cleavage :  lateral  perfect,  basal 
impenect.     Commonly  massive  and  granular. 

ft. =2 — 2-5.  G.=6-l — 6-3.  Lustre  metallic  Color  and  streak  tin- 
white.    Brittle. 
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NATIVE  ELEMENTS. 


Comp. — ^Acxsording  to  Klaproth  (L  c.),  Tellurinm  92*55,  iron  7*20,  and  gold  0*25.  A  specimen 
from  Nagyag  afforded  Petz  (Pogg.,  IviL  447),  Tdlurium  97-215,  and  gold  2  785,  with  a  trace  of 
iron  and  sulphur. 

Pyr. — ^In  the  open  tube  ibses,  giving  a  white  sublimate  of  tellurous  acid,  which  B.  B.  ftises  to 
colorless  transparent  drops.  On  charcoal  fuses,  volatilizes  almost  entirely,  tinges  the  flame 
green,  and  gives  a  white  coating  of  tellurous  acid. 

Obs.— Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transylvania 
(whence  the  name  Sylvctn  and  Sylvaniie\  in  sandstone,  accompanying  quartz,  iron  pyrites,  and 
gold.  About  forty  years  sinoe  it  was  found  in  considerable  abundance,  and  was  melted  to  extract' 
&e  small  quantity  of  gold  it  contains. 


22.  NATTVZI  SULFUUR.    Naturlicher  Sdiwefel  Ckirm.    Soufre  Fr. 

Orthorhombic.  I^  7=101^  46',  0  A  l-t=113°  6' ;  a  :  i  :  c=2-344  : 1 : 
1*23.  Observed  planes  :  0  ;  vertical,  /,  i-t,  ir\  i-2,  i-l ;  domes,  1-t,  \-\  J-^, 
^'h  f  ^j  H ;  octahedral,  1,  J,  \,  |,  1-5,  f-3. 


t?  A  ^=134°  47' 
(9  A  1=123  30 
(9  A  1=108    19 


t?  A  1-8=115°  53' 
6^A1-J=117  41 
6^Afi=128   12 

Cleavage : 


lAl,  mac.,=106°  25' 
lAl,  brach.,=85  07 
lAl,    ba8.,=143    23 


Z,    and    1,    imperfect. 
Twins,     composition-face,    /,    some- 


times producing  cruciform  crystals. 
Also  massive,  sometimes  consisting 
of  concentric  coats. 

H.=l-5-2-5.  G.=2-072,  of  crys- 
tals from  Spain.  Lustre  resinous. 
Streak  sulphur-yellow,  sometimes 
reddish  or  greenish.  Transparent — 
subtranslucent.  Fracture  conchoidal, 
more  or  less  perfect.     Sectile. 

Oomp. — Pure  sulphur;  but  often  contami- 
nated with  clay  or  bitumen. 

Pyr.,  etc — ^Bums  at  a  low  temperature  with  a 

bluish  tlame,  with  the  strong  odor  of  sulphurous 

acid.    Becomes  resinously  electrified  by  friction 

Insoluble  in  water,  and  not  acted  on  by  the  adds. 

Obs. — Sulphur  is  dimorphous,  the  crystals  being  obtuse  oblique  rhombic  prisms,  of  90°  32', 

and  inclination  of  the  vertical  axis =95^  46',  when  formed  at  a  moderately  high  temperature 

(125''  C,  according  to  Prankenheim). 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate  rocks,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily;  at  Conil, 
near  Cadiz,  in  Spain;  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  situation; 
near  Bologna,  Italy,  in  fine  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
isles ;  the  Solfatara,  near  Naples ;  the  volcanoes  of  the  Pacific  ocean,  etc.,  are  localities  of  the 
latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  indies  in  diameter.  It  is  also 
deposited  from  hot  springs  in  Iceland ;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins ;  near  Cracow  and  in  Upper  Egypt  there  are  large  deposits. 
A  fibrous  variety  is  found  near  Siena,  in  Tuscany.    Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc.,  sparingly;  in  many  coal 
deposits  and  elsewhere,  where  sulphid  of  iron  is  undergoing  decomposition ;  in  microscopic 
crystals  at  some  of  the  gold  mines  of  Virginia  and  North  Carolina ;  as  a  powder  and  in  crystals  in 
the  Western  lead  regions,  in  cavities  in  the  limestone ;  in  minute  crystals  on  cleavage  surfaces  of 
galena,  Wheatley  mine,  Phenixville,  Pa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty-five 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  Barbara 
in  good  crystals ;  near  Clear  lake,  Lake  Co.,  a  large  deposit,  with  a  vein  of  cinnabar  (now  worked) 
cutting  through  it;  in  Nevada,  in  Humboldt  Co.,  in  large  beds;  Nye  and  Esmeralda  Oos.,  12  m 
N.  of  Silver  Peak;  Washoe  Co. 
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Tbe  sulphnr  mines  of  Sidl j,  the  crater  of  Yolcano,  the  Solfatara  near  Naples,  and  the  beds  of 
California,  afford  large  quantities  of  sulphur  for  commerce.  It  is  also  obtained  in  roasting  the 
nlphids  of  iron  and  copper. 

This  species  is  homceomorphous  with  barytes  and  marcasite  if  }-i  be  taken  as  the  unit  macro- 
dome.    The  aboye  figure,  57,  is  by  Scaochi  of  Naples. 

23.  SEIiENSnZjPHUR.    Selenschwefel  Stromeyer,  Schw.  J.,  zlilL  453. 
Eesembling  sulphur,  but  of  an  orange  or  browniBh  color. 

KR  no  charcoal  bums  readUy,  yields  fhmes  of  selenium  and  sulphurous  add.  From  Yulcano, 
one  of  tbe  Lipciri  islands,  mixed  with  sulphur.    Also  observed  by  the  author  at  Kilauea,  Hawaii. 


24.  DIAMOND.  Adamas,  punctum  lapidis,  pretiosior  auro,  JfaniZtttf,  Astron.,  iy.  I  926  (the 
earliest  distinct  mention  of  true  Diamond).  Adamas,  in  part,  PUn.,  xxxyii.  15.  Demant  OtmL 
Diamant  Pr. 

Isometric.      Observed  planes,  1,  2,  7j  (9,  3-f ,  t-f ,  i-f ;   often  tetraliedral 
in  planes  1,   2,  and  3-f .  ^  ¥ip  1,  2,  3,  5,  6,  8,  24,  25,  27;   also  i-|, 


.  ,  .     ,  .  ^      .     )  Oj  ^^  ^j  ^j  ^j  ^'^  2<  ;    aiso  *-f, 

similar  to  f.  16  and  17 ;  also  fl  40,  all  usually  with  curved  faces,  as  in  f. 
5S  (=27),  59  (=39),  60,  the  planes  of  which  are  3-f ;  60  is  a  distorted 
form  of  58.     Cleavage :  octahedral,  highly  perfect.     Twins ;  composition- 


face,  octahedral,  as  in  fig.  50,  but  with  curved  faces ;  f.  61,  which  is  an 
elliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  of  six 
planes  being  wanting ;  f.  63,  in  which  composition  is  parallel  to  the  octa- 
hedral faces,  but  the  form  corresponds  to  two  interpenetrating  tetraJie- 
irons,  as  illustrated  in  £  62.    Kajrely  massive. 
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H.=10.  G.= 3-5295,  Thomson;  3-55,  Pelouze.  Lustre  brilliant  ada- 
mantine. Color  white  or  colorless :  occasionally  tinged  yellow,  red,  orange, 
green,  blue,  brown,  sometimes  black.  Transparent;  translucent  wh«i 
dark  colored.  Fracture  conchoidal.  Index  of  refiwjtion  2*439.  Exhibiti 
vitreous  electricity  when  rubbed. 

Oomp. — ^Pnre  oarbon,  isometric  in  ajstallizatioik 

Vur. — 1.  OrdA/nary^  or  crystallized.  The  crystals  often  contain  nnmerons  microsoopic  eaTitie% 
as  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  aroiukd  the» 
cavities  the  <Uamond  shows  evidence,  by  polarized  light,  of  compression,  as  if  from  presrare  is 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impresaSooB  of 
other  crystals.  The  back  planes  of  diamonds  reflect  aU  the  light  that  strikes  them  at  an  an^ 
exceeding  24°  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  ti^ 
by  the  diamond  is  often  irregular,  probably  arising  fh>m  the  cause  which  has  produced  the  cootcx 
forms.  In  some  plates  from  crystals,  Desdoiseaux  has  observed  a  fixed  star  of  six  symmetrical 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  elliptical  areaa. 
Desdoiseaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faces  of  the  octahedroo. 

2.  Massive,  In  black  pebbles  or  masses,  called  carhonado,  occasionally  1,000  carats  in  wtdghi 
H.=10 ;  G.=3-012 — 3  416.    Consist  of  pure  carbon,  excepting  027  to  207  p  a 

8.  AfUhracUic;  Carbon  diamantairCf  Count  de  Douhet,  Les  Mondes,  Ap.  11,  1867.  like  authrs- 
cite,  but  hard  enough  to  scratch  even  the  diamond.  In  globules  or  mammillaiy  masses,  oonsistiag 
partly  of  concentric  layers ;  fragile;  G.=1'66;  composition,  Carbon  97,  hydrogen  0*6,  oxygen  !-&. 
Cut  in  facets  and  polished,  it  refVacts  and  disperses  light,  with  the  white  lustre  peculiar  to  tbe 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil  C.  M^e  has  observed  that  aa 
anthradte  from  Creuzot,  consisting  of  C  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  crudbla 
takes  a  metallic  lustre,  and  will  then  cut  glass  like  a  diamond.  As  anthradte  is  derived  ttaa 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  degree 
or  condition  of  heating  may  produce  an  anthradte  with  its  partides  partly  or  whc^ly  of  the  narore 
of  the  diamond,  and  still  have  the  low  specific  gravity  of  anthradte. 

Pyr.,  etc. — Bums,  and  is  wholly  consumed  at  a  temperature  of  14"  Wedgewood,  prodneb^ 
carbonic  add  gas.    It  is  not  acted  on  by  adds  or  alkalies. 

Obfl.— The  diamond  appears  generally  to  occur  in  regions  that  afibrd  a  laminated  granokr 
quartz  rock,  called  Uacolumitej  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs  is 
more  or  less  flexible.  This  rock  is  found  at  th(f  mines  of  Brazil  and  the  Urals ;  and  also  in  Georgis 
and  North  Carolina,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in  a 
spedes  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  eto^  oemeaited 
by  a  kind  of  ferruginous  day.  Diamonds  are  usually,  however,  washed  out  (Vom  the  soS. 
According  to  M.  Denis  (Ann.  des  M.,  IIL  xix.  602)  the  diamond  in  Hinas  Oeraes,  Brazil,  is  fonod 
in  two  different  deposits ;  one  called  gitrguUiOy  consisting  of  broken  quartz,  and  covered  by  a  thin 
bed  of  sand  or  earth ;  the  other,  cascalho^  of  rolled  quartz  pebbles,  united  by  a  ferruginooa  d^, 
resting  usually  on  talcose  days,  the  whole  the  debris  from  talcose  rodcs.  The  first  deposit 
affords  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutile,  etc.  The 
most  celebrated  mines  are  on  the  rivers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  when 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  found  in  Bafaia» 
on  the  river  Cachoeira,  at  fixe  mines  of  Surua  and  Sincora;  and  Damour  has  recognized  in  the 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  gtdd 
in  grains,  anhydrous  phosphate  of  alumina  and  lime,  a  silicate  of  yttria,  and  a  hydn>-pho8phate  of 
yttria.  At  Bogagem,  Minas  Gteraes,  an  enormous  diamond  of  254|  carats  has  been  found ;  ft  was 
a  dodecahedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  cirystals^ 
showing  that  it  was  originally  one  of  a  duster ;  it  weighs,  since  cutting,  122  to  135  carats,  and  is 
called  the  **  Star  of  the  South."  The  Bnudlian  mines  wore  first  opened  in  1727,  and  it  is  animated 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  goU, 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Masulipatam,  where  the 
famous  Kohinoor  was  found;  but  there  are  now  only  two  places  of  exploration,  and  ^ese  are  let 
to  some  of  the  natives  for  less  than  25  francs  a  year ;  and  if  the  hands  find  a  stone  worth  focr  or 
five  rupees  ($2  to  %2\)  a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcond, 
where  some  of  the  most  magnificent  specimens  have  been  found;  also  on  the  Mahannddy  near 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Ratoos  mountain.  The 
river  Gunil,  in  the  province  of  Oonstantine  in  Africa,  is  reported  to  have  afforded  some  diamonde. 

In  the  United  States  a  few  crystals  have  been  met  with  in  Rutherford  Co.,  N.  C,  and  UaU  Ca 
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Oa  (Am.  J.  ScL  IL  il  253,  and  zr.  373);  they  occur  also  at  Portia  mine,  Franklin  Oa,  N.  C. 
(Qenth);  one  handaome  one,  oyer  i  in.  in  diameter,  in  the  Tillage  of  Manchester,  opposite 
Richmond,  Ya. 

In  California,  at  Cherokee  royine,  in  Bntte  Co. ;  also  in  K.  San  Juan,  Nevada  Co. ;  in  French 
Corral,  one  of  1^  carats;  at  Forest  Hill,  El  Dorado  Co.,  of  1^  carats;  Fiddletown,  Amador  Co.;* 
near  PUcerrille.    Reported  from  Idaha 

In  Australia,  in  the  valley  of  the  Turon;  in  the  bed  of  the  Maoquarie:  mouth  of  Pyramul 
Creek  J  on  Caloula  Creek ;  and  also  in  Victoria;  also  in  West  Australia,  at  Freemautle. 

In  BrasO  the  diamond  has  been  found  massive,  in  small  black  pebbles,  called  carbonado^  having 
the  specific  gravity  3-012 — 3  4l«.  They  proved  on  trial  to  be  pure  carbon  excepting  2*07  to  0'2t 
per  cent  This  compact  diamond  is  sold  in  the  region  at  76  cents  the  carat  of  three  and  one-sixth 
grains  troy,  and  the  masses  are  sometimes  1,U0<)  carats  in  weight 

Brewster  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  are 
rendered  nearty  black  by  their  number;  and  around  those  cavities  the  diamond  shows  evidence 
of  compression,  as  if  ^m  pressure  in  the  included  gas  when  the  diamond  was  crystallizing. 
Diamonds  have  been  observed  having  impressions  of  other  crystals. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses- 
sion of  the  Oroat  Mogul  It  weighed  originally  900  carats,  or  2769'8  grains,  but  was  reduced  by 
cutting  to  861  grains.  It  has  the  form  and  size  of  half  a  hen's  egg.  It  was  found  in  1550  in  the 
mine  of  Colone.  The  Pitt  or  Regent  diamond  weighs  but  136*25  carats,  or  41 9|  grains;  but  is 
of  unblemished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
£135,000.  The  Kohinoor  measured,  on  its  arrival  in  England,  about  If  inches  in  its  greatest 
diameter,  over  }  of  an  inch  in  thidcness,  and  weighed  1 S6^  carats,  and  was  cut  with  many 
fikoets.  It  has  since  been  recut,  and  reduced  to  a  diameter  of  liV  by  If  nearly,  and  thus 
diminished  over  one-third  in  weight  It  is  supposed  by  Mr.  Tennant  to  have  been  originallv  a 
dodocahedron,  and  he  suggests  that  the  great  Russian  diamond  and  another  large  slab  weighmg 
130  carats  were  actually  cut  flrom  the  original  dodecahedroa  Tavemier  gives  the  original  weight 
at  787^  carats.  The  R£gah  of  Mattan  has  in  his  possession  a  diamond  fVom  Borneo,  weighmg 
8e7  oarata  The  mines  of  Brazil  were  not  known  to  afford  diamonds  till  the  commencement  of 
the  18th  century. 

Cobriess  diamonds  are  in  general  most  highly  esteemed.  When  out  and  polished,  a  diamond  of 
the  ptirest  water  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  the  value  of  othera  is 
calculated  by  multiplying  the  square  of  ^e  weight  in  carets  by  12,  except  for  those  exceeding 
20  carats,  the  value  of  which  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  regarded 
in  market,  as  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 
of  color  affects  greatly  the  commercial  value.  Blue  is  an  exceedingly  rare  color ;  and  one  of  this 
shade,  the  Hope  diamond,  weighing  only  4^  carats,  but  of  peculiar  beauty  and  brilliancy,  is  valued 
at  £25,000.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
a  roeo-red  color  when  heated,  which  color  it  retains  for  two  or  three  days,  and  then  resumes  the 
original  yellow.    An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats. 

The  ancient  Romans  had  rings  set  with  the  diamond,  and  used  the  chippiugs  for  arming  graven* 
tools.  Pliny  speaks  of  the  six-angled  form  of  the  crystals  of  the  adamaa^  and  their  resemblance 
to  two  pyramids  or  tops  placed  b^  to  base,  a  description  that  would  apply,  perhaps,  as  well  to  a 
double  hexagonal  pyramid  as  to  an  octahedron ;  yet  it  is  probable,  fVom  the  other  characters  men- 
tkmed,  the  hardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
diamond  was  referred  to.  The  adamas  of  the  ancients  induded  some  corundum  and  other  hard 
Btoaea,  and  even  hard  metal  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
odamoM  of  the  andents,  King  on  Predous  Stones  and  Oems,  p.  19.) 

The  method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Berquen,  a  dtizen  of 
Bruges,  previoos  to  which  time  the  diamond  was  known  in  Europe  only  in  its  uncut  state.  It 
appears  to  have  been  practised  long  before  In  India^  the  faceting  of  the  Kohinoor  dating  far  bade 
into  uncertain  time.    (See  King,  pp  30,  31.) 

The  diamond  has  probably  proceeded,  like  mineral  coal  and  oU,  (h>m  the  slow  decomposition  of 
Tcsetable  material  or  even  trom  animal  matters,  either  source  affording  the  requisite  carbon ;  but 
It  hu  been  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphism  of 
irgiUaoeous  and  arenaceous  schists  and  their  auriferous  quartz  veins ;  since  it  is  found  exdusively 
in  gold  regions,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  were  altered 
>t  the  time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  carbonaceous 
nibfltancee  (hydrocarburets)  of  organic  origin.  Chancourtois  observes  that  the  formation  fVom  a 
hjdroGitrburetted  vapor  or  gas  is  analogous  to  that  of  sulphur  fVom  hydrosulphuretted  emana- 
tKxoa.  In  the  oxydation  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  oxydized,  and 
ooly  a  part  of  the  sulphur  changes  to  sulphurous  add,  the  rest  remaining  as  sulphur.  So  in  the 
buoid  oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydized,  part  of  the  carbon  becomes 
Gvbooic  add,  and  the  rest  remains  as  carbon  and  may  form  crystallized  diamond. 
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NATIVE  ELEMENTS. 


25.  QRAPHITIL  Flambago,  MolybdsBna,  Bly-Ertz,  BrameU  lOn.,  58,  1739  [not  Hmnbago 
AgriCj  Gesner].  Blj-eriz  pt ,  Mica  plctoria  nigra,  Molybdsna  pt,  WaU^  131,  1747.  Mica  des 
Peintres,  Crayon,  /V.  Trl  WalL,  1763.  Black  Lead.   Beistibley  (=Drawing-lead)  Genu.    Molyb- 

.  dsenum  Linn.j  1768.  Plumbago  Schede  (proTJng  its  carbon  natureX  ^^*  ^  Stockholm,  1779. 
Plombagine  de  Lisle,  Crist.,  1783.  Graphit  TTem.,  Bergm.  J.,  380, 1789,  Karslj  Mua.  Leak.,  ii 
339,  1789.    Carburet  of  Iron.    Per  carbur^  i¥. 

Hexagonal.  In  flat  six-sided  tables.  i?A^=85°  29',  Kenngott,  by  cal- 
cnlation  from  Ticonderoga  crystals,  which  have  the  planes  2i?,  f-2  and  2-2, 
with,  approximately,  (9  A|-2=137°,  (9a  2=110°,  and  C>  A  2=122°.  A  plane, 
observed  by  Haidinger,  is  probably  ^S^  or  :J-2  ;  the  angle  measured,  40°  56', 
was  the  basal  angle  of  the  pyramid.  The  bassd  planes  (0)  are  often  striated 
parallel  to  the  alternate  edges.  Cleavage :  basal,  perfect.  Commonly  in 
imbedded,  foliated,  or  granular  masses.  Karely  in  globular  concretions 
radiated  in  structure. 

H.=l— 2.  G.=2-0891;  of  Ticonderoga,  2-229  Kenngott;  2-14  Wun- 
siedel,  Fuchs.  Lustre  metallic.  Streak  black  and  shimng.  Color  iron- 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper.  Thin  laminse 
flexible.     Feel  greasy, 

Var. — (a)  Foliated;  (b)  columnar,  and  sometimes  radiated;  (c)  scaly,  massive,  and  slaty; 
(d)  p;rauular  massive ;  (e)  earthy,  amorphous,  without  metallic  lustre  except  in  the  streak;  (/)  in 
radiated  concretions. 

Oomp. — Pure  carbon,  with  often  a  little  ozyd  of  iron  meclianioally  mixed.  Scheele  (1779,  L  c) 
and  some  later  chemists  nyido  the  iron  essential,  and  the  species  a  carburet  of  iron.  YanuxeiQ  iu 
1825  (J.  Ac.  Philad.,  v.  21)  showed  that  the  iron  was  an  oxyd,  and  unesscDtial.  He  obtained 
from  the  graphite  of  Bustletown,  Pa.,  Carbon  94*4,  ox.  iron  and  manganese  1*4-,  silica  2*6,  ti  0'6— 
99.  Fuchs  found  (J.  pr.  Ch.,  vii.  253)  only  0-33  p.  &  of  ash  (or  impurities)  in  that  of  Wunsiedel, 
a  pure  black,  amorphous,  nnmetallic  kind,  metallic  in  streak,  having  G.=2*14;  Fritzsche  (B.  U. 
Ztg.,  323,  1854)  0-9  in  that  of  Ceylon. 

The  following  are  analyses  of  different  graphites  by  0.  M^ne  (C.  B.,  Ixiv.  1091,  1867) : 

Comp.  of  100  parts  of  ash. 


Alk.& 

G. 

Carbon 

Vol 

Ash 

Si 

£1 

te  iig,Oa  loss. 

1.  Ural,  Mt  AUbert 

2-1759 

9403 

0-72 

525 

64*2 

24-7 

10-0 

0-8 

0-3 

2.  Cumberland,  England 

2*3455 

91-55 

1-10 

7-35 

62-5 

28-3 

12-0 

60 

1-2 

3.  Mugrau,  Bohemia 

2-1197 

9105 

4-10 

4-85 

61-8 

28-5 

8-0 

0-7 

10 

4.  Zaptau,  Lower  Austria 

2-2179 

90-63 

2-20 

7-17 

550 

30-0 

14-3 

— 

0-7 

5.  Swarbock,  Bohemia 

2-S438 

8805 

1-05 

10-90 

62  0 

28-6 

6-3 

1*5 

1-7  . 

G.  Fagerita,  Sweden 

2-1092 

87-65 

155 

1080 

68*6 

31-5 

7-2 

0-5 

2-2 

7.  Cumberland 

2-5867 

84-38 

2-6-i 

18-00 

62-0 

250 

10-0 

2-6 

0-4 

8.  Passau,  Bavaria 

2-3032 

81-08 

7-30 

11-62 

63-7 

35*6 

6-8 

1-7 

2-2 

2-2863 

78-48 

1-82 

19-70 

66*0 

251 

6-2 

0-5 

1-2 

10.  Cumberland 

2-4092 

7810 

6-10 

15-80 

68-5 

30-5 

7-6 

8-5 

— 

11.  Ceara,  BrazU 

2-3865 

77-15 

2-55 

20-80 

79-0 

11-7 

7-8 

1-5 

— 

12.  Passau,  Bavaria 

2-3108 

73-65 

4-20 

22*16 

69-5 

21-1 

6-5 

2-0 

1-9 

13.  Madagascar 

2-4085 

70-69 

518 

24-13 

69-6 

31-8 

6-8 

1-2 

0-6 

14.  Ceylon 

2-2659 

68-30 

6-20 

26-50 

50-3 

41-6 

8-2 

— 

— 

15.  Pissie,  Hautes-Alpes 

2-4572 

59-67 

3-20 

3M3 

68-7 

20-8 

8-1 

1-5 

0-9 

Other  analyses:  16-19,  V. 

Beguault  (Ann.  Ch.  Phys.,  II.  L 

202);  20, 

21,  C.  G.  Wheeler  (priv 

oontrib.): 

C 

H 

Ash 

16.  Canada  (I.) 

86-8 

0-5 

12-6-99-9  Rcgnault 

17.  "      (II.) 

18.  "      (UI.) 

76-35 

0-70 

28-40= 

100-45 

Regnault. 

98-56 

1-34 

0-20= 

100-10  Regnault 

19.  Siberia 

89-51 

0-60 

10-40= 

100-61 

Eeffnault. 

20.  Albert  mine,  Siberia 

94-1 

6  3=100  Wheeler. 

%X,           " 

It 

97-17 

2-83= 

100  Wheeler. 
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Id  the  G.  of  Mariinskoi,  v.  Jevreinof  found  (Buss.  B.  J.  1849)  0  94*77,  ash  622  (=Si  2*04,  ?e 
1-83,  Al  0-88,  Mg,  Oa  0-17);  v.  Laskovsky  found  (BuUL  Soc.  Nat.  Mosc.  185b)  in  a  plumose  var. 
C  83-155,  ash  15*111,  water  0-888;  v.  Pusirevski  found  (Yerh.  Min.  Ges.  St.  Pet.  1867,  1868)  C 
fc4  0a.  Si  10  98,  fi  3-77,  with  some  l?e,  Oa,  J4n,  and  G.=2-26-2-81.  In  G.  of  the  Kirghis 
Steppe,  Hermann  found  G  40-55,  earthy  matters  66*56,  ^  2*89=100.  These  results  show  that 
the  variations  arising  from  impurities  are  great  The  material  analyzed  by  Wheeler  is  that  used 
by  the  firm  <^  A.  W.  Paber. 

IVtmenhuriief  Pidding^n,  appears  to  be  impure  graphite,  or  is  between  ooal  and  graphite ;  it  is 
fic&ly  in  structure,  and  highly  metallic  in  lu.Mtre.  It  afforded  Piddington  Garbon  85'70,  water  and 
Eolphur  4*00,  sesquiozyd  of  iron  2*60,  earthy  impurities,  chiefly  silica,  7*60,  water  and  loss  0*30= 
100 ;  the  iron  occurs  as  sulphuret     Tenasserinij  Rev.  F.  Mason,  Maulmain,  1862,  p.  62. 

Pyr^  etc — At  a  high  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  red 
Gxyd  of  iron.  B.B.  infusible ;  fused  with  nitre  in  a  platinum  spoon,  deflagrates,  converting  the 
regent  into  carbonate  of  potash,  which  eflervesoes  with  acids.    Unaltered  by  acids. 

Otaa. — Graphite  occurs  in  beds  and  imbedded  masses,  laminse,  or  scales,  in  granite,  gneiss,  mica 
schist,  crystalline  limestone.  It  is  in  some  plaoes  a  result  of  the  alteration  by  heat  of  the  coal  of 
the  ooal  formation.    Sometimes  met  with  in  greenstone.    It  is  a  common  furnace  product 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which  occurs 
in  ciay  slate ;  in  Gleustiathfarrar  in  Invemesshire,  forms  nests  in  gneiss ;  at  Arendal  m  Norway,  in 
quartz;  at  Pargas  in  Finland ;  in  the  Urals,  Siberia,  Finland ;  in  various  parts  of  Austria ;  Prus- 
BA ;  France ;  at  Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  altered  by  contact 
with  trap.  In  Irkutsk,  in  the  Tunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine,  a 
large  mass  has  been  obtained,  having  the  structure  of  the  wood  from  which  it  was  formed.  Large 
quantities  are  brought  from  the  East  Indies. 

Fonna  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  presents  a  structure  between  scaly  and 
fine  granular,  and  an  occasional  approximation  to  distinct  crystallizations ;  also  at  North  Brook- 
field,  Brimfield,  and  Hinsdale,  Mass. ;  extensively  in  Cornwall,  near  the  Housatonic,  and  in  Ash- 
fbrdy  Conn. ;  also  in  Brandon,  Yt ;  at  Grenville,  C.  E.,  associated  with  sphene  and  tabular  spar 
in  granular  limestone.  Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake  George ; 
also  upon  Roger's  Bock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  T., 
it  is  met  with  in  white  limestone,  accompanying  spmel,  chondrodite,  hornblende,  eta ;  at  Rossio, 
St  Xawrenoe  Co^  N.  Y.,  with  iron  ore,  and  in  gneiss ;  In  Franklin,  N.  J.,  in  rounded  ooncre- 
tiens  radiated  within ;  in  Wake,  N.  0. ;  on  Tygev  River,  and  at  Spartenbvrgh  near  the  Cowpens 
Fomaoe,  S.  C. ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  associated  with  tabular 
spar,  pyroxene,  and  scapolite;  and  one  and  a  half  miles  frx>m  this  locality,  it  oocurs  in  abundance 
in  syenite,  at  Mansell's  black  lead  mine.    There  is  a  large  deposit  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  mines  of  Sturbridge,  Mass.,  of  Ticonderoga  and  PishkiU,  N.  T.,  of 
Brandon,  Yt,  and  of  Wake,  N.  C,  are  worked;  and  that  of  Ashford,  Conn.,  formerly  aflbrded  a 
large  amount  of  graphite. 

The  name  black  lead,  applied  to  this  species,  is  inappropriate,  as  it  contains  no  lead.  The  name 
graphite,  of  Werner,  is  derived  from  y^'K^o),  I  write, 

Nordenskiold  makes  the  graphite  of  Ersby  and  Storgard  monodiniCj  with  the  inclination  of  the 
vertical  axis  88^  14',  i-i  (cleavage  face)  on  faces  of  oblique  prism=106°  21',  and  angle  of  prism 
122^  24'  (Fogg.,  xovi«  110). 
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n.  SULPHEDS,   TELLURIDS,    SELENIDS,    ARSENIDS, 
ANTIMONIDS,   BISMUTHIDS. 


There  are  three  natural  divisions  of  the  species  of  this  section : 

1.  Simple  SuLPnros  and  Telluwds  op  Metals  op  the  Sulphub  (m 
Absenio  Geoup. 

2.  Simple  Sulphids,  Tellurids,  Selenids,  Arsenids,  Aktimonidb,  Bo- 
MUTHiDS,  OF  Metals  op  the  Gold,  Iron,  and  Tin  Groups.  Some  of  the 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth ; 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
its  isomorph. 

3.  Double  Sulphtos  :  or  Sulpharsenites,  Sulphantimonitbs,  Sulpho- 

BISMUTHITES. 

Id  this  section  of  Sulphids,  eta,  the  atomic  weights  of  araeniCy  antimony  and  bismuth  are  taka 
at  half  the  value  given  m  the  table  on  pagezvi,  as  it  is  in  this  state  that  thej  approximate  to  sul- 
phur in  the  forms  and  relations  of  their  compounds.  The  atomic  weights  thus  halved  are,  fat 
arsenic  37*6,  antimonj  61,  bismnth  105;  that  of  sulphur  being  16. 


1.  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METALS  OF 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

1.  REALGAR  GROUP.    Ck>mposition  A3.    Crystallization  Monodmia  * 

26.  RsALaxB,  AsS. 

2.  ORPIMENT  GROUP.    Composition  R^*.    Crystallization  Orthorhombia 

27.  Obpimbnt,  As'S"  29.  Stibnitb,  Sb^" 

28.  Dthobphitb,     ?A8^S'  30.  Bismutuinitk,   Bi^" 

8.  TETRADTMITE  GROUP.    Containhig  Bi,  Te. 

31.  TETRADTMITE,  33.  WeHBUTB. 

32.  JOSETTS. 

4.  MOLYBDENITE  GROUP.    Containmg  Molybdenum. 

34.  MOLTBDENTTB,  MoS*. 

26.  REALOAR.  LavSapaxn  Theophr.^  326  B.a  ZavSaftixf  Dioscor^  50  A.a  Sandaracha  PQhl, 
XXXV.  6,  77  A.D.  Sandaraca  Germ,  Reuschgeel,  Rosgeel,  Agric^  444,  etc.,  1629,  Interpr^  468, 
1546.  Rauschgelb  pt.,  Arsenicum  sulphure  mixtum,  Risigallum  pt,  Realgar,  Arsenicum  rubmm, 
WaU.^  224,  1747.    Arsenic  rouge  Fr,  Trl  Wall,  406,  1753.     Realgar  nati^  Rubine  d'Arsaoii^ 
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df  Itsfe,  iiL  338,  ItSS.  BedSolphuretof  Aneaic.  Bothes  Bauaohgelb^  Operment,  Oarm.  Anonic 
lolAu^  rouge  /V. 

Monoclinic.    0=66°  5',  /A  7=74"  26',  Marignac,  ScaccM  0 A  14=138"' 
21';  a:b:  c=0'6756  : 1 :  0-6943. 

O  A  7=104°  12'  O  A  *^=113°  55' 

£>A1-*=139    38  »-2Ai-2=113      6 

Cleavage :  t-i,  O  rather  perfect ;  I,  ^*  in  traces, 
or  fine;  compact. 


«A    1=133° 
a  A  1-2=115 


V 
1 


Also  grannlar,  coarse 
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Obsenred  planes. 

H.=1'5 — 2.  G.=3*4: — 3*6.  Lustre  resinous.  Color  aurora-red  or 
orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— ^translucent.     Fracture  conchoidal,  uneven. 


I  S='Sii]phur  29*9,  araenic  '70*1=100.  A  specimen  firom  Pola  de  Lena  in  Astoria, 
Spain,  gaTO  HuffO  Miller  (J.  Ch.  Soc.,  xi.  242)  S  3000,  As  70*25. 

Pyr.,  •to. — la  the  dosed  tube  melts,  volatilizes,  and  gives  a  transparent  red  sublimate;  in  the 
open  tube,  sulphurous  fVimes,  and  a  white  crTstalline  sublimate  of  arsenous  acid.  B.B.  on  char- 
cotl  bams  with  a  blue  flame,  emitting  arsenical  and  sulphurous  odors.    Soluble  in  caustic  alkalies. 

Obs.—Oocars  with  ores  of  sflyer  and  lead,  at  Felsobanva  in  Upper  Hungary,  at  Eapnik  and 
Nagjaff  in  Trannrlvania,  at  Joachimsthal  in  Bohemia,  at  Schneeberg  in  Saxony,  at  Andreasberg 
b  the  Hars;  at  Ti^wa  in  Hungary,  in  beds  of  clay;  at  Binnonthal,  Switzerland,  in  dolomite;  at 
Wieslodi  in  Baden,  in  the  Muschelkalk;  near  Julamerk  in  Koordistan;  in  Yesuvian  lavas,  in 
nUnate  crystals.  Strabo  speaks  of  a  mine  of  aandaraca  (the  andeut  name  of  this  spedes)  at 
Pompeiopolis  in  Paphlagonia. 

For  recent  orystallographic  observations  see  Hessenberg*s  Min.  Notizen,  Nos.  1  and  8. 

The  name  realgar  is  of  Arabic  origin. 

AIL— Changes,  on  exposure,  to  orpiment  (As*  8")  and  arsenolite  (As*  O*),  6  of  As  S  becoming 
3  As*  S',  and  2  As  being  set  free  which  dianges  to  As*  0*  or  arsenolite  (Volger).  A  black  crust 
tometimefl  forms  on  realgar,  which  is  supposed  by  Yolger  to  be  a  sulphid  containing  less  sulphur 
tfaao  realgar. 


27.  ORPnfBMT.  'A^ottg6»  Thdophr.  'Apcmrtvtfy  Dioscor.  Auripigmentum,  Arrhenioum,  Piiii., 
xxxiii.  23,  xxxiv.  56.  Anripigmentum,  Germ,  Operment^  Agrtc^  Interpr.,  463,  1546.  Orpiment 
Baosdigelb  pt,  Bisigallum  pt,  Arsenicum  flavum,  WaXL^  224, 1747.  Arsenic  jaune  Fr,  trl  WalL, 
1 406, 1753.  Gtolbes  Bausohgelb  Oemu   Arsenic  sulAird  jaune  Fr.  Yellow  sulphuret  of  Arsenic 


Orthorhombic.    /A  7=100^  40',  O  A  1.1=126^  30' ;  a  : 
1*2059.    Observed  planes  as  in  the  annexed  figure. 


J:c=l-3511:1 
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6^Al-?=181^46' 

O  A  2-5=127   27 


i-fiAi-2ov.w=117°49' 
2-5A2-S   adj.  =  94   20 


l.?Al.?=83^30' 

2-5  A  2-2  ov.  1-1=131    36 


Cleavage  :  i-l  highly  perfect,  i-i  in  traces,  iri  longitudi 
nally  striated.  Also,  massive,  foliated,  or  columDarj 
sometimes  reniform. 

H.  =  1-5  —  2.  G.  =  3-48,  Haidinger ;  3'4,  Breithaupt. 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else- 
where resinous.  Color  several  shades  of  lemou-yellow. 
Streak  yellow,  commonly  a  little  paler  than  the  color. 
Subtransparent — sub  translucent.  Sub-sectile.  Thin  lami- 
nae obtained  by  cleavage  flexible  but  not  elastic. 

Oomp.— A3*  S'=Sulphur  89,  arsenic  61=100. 
P3rr-,  etc. — In  the  closed  tube,  fuses,  volatilizes,  and  gives  a  dark  yel- 
low sublimate ;  other  reactions  the  same  as  under  realgar.    Dissolves  in  nitromuriatic  add  and 
caustic  alkalies. 

Obs. — Orpiment  in  small  crystals  is  imbedded  in  day  at  Tajowa,  near  Neusohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Eapnik  in  Tran- 
sylvania, at  Moldawa  in  the  Bannat,  and  at  Pelsobanya  in  Upper  Hungary,  where  it  exists  in 
metalliferous  veins,  associated  with  realgar  and  native  arsenic;  at  Hall  in  the  Tyrol  it  is  found  in 
gypsum ;  at  St  Gothard  in  dolomite ;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Fohnsdorf,  Styria,  found  in  brown  coal  Near  Julamerk  in  Koordistan,  there  is 
a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with  in  Edenville. 
Orange  Co.,  N.  Y.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  *'  golden  painty^^  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalline  form  is  made  monoclmc  by  Breithaupt  (B.  H,  Ztg.,  ixv.  194).  He  makes  i-»  the 
dinodiagonal  plane,  and  t-i  the  IVont  or  orthodiagonal,  with  the  planes  i-l,  above  and  below  i-l, 
hemidomes,  inclined  at  unequal  angles  on  i-i,  that  below  at  an  angle  2°  to  3°  the  smaller.  Also, 
he  makes  »-2  the  plane  /.    No  definite  measurements  are  given. 


28.  DIMORPHITB.    Dimorfina  8cacch%  Mem.  QedL  suUa  Campania,  Napoli,  116,  1849. 

Orthorhombic. 
:  c=l-2876  : 1  : 


66 


Two  types :  (A),  /A /=  98°  6',  (9 A 1-T  =  127^  60';  a: 
L1526;  (B)  common  form,  /A  7=100°  32',  (9  A  1-1=127° 
^^  V;  a:i:  c=  1-3262  :  1  : 1-203. 

Observed  planes  as  in  the  an- 
nexed figures. 

In  A,  (9a  1=120°  23',  OM-i 
=131°  60',  6^Af?  =  150°  49', 
l-iAl-i  over  6^=83°  40',  lAl 
ov.  l-t=lll°10'. 

In  B,  (9Aft=121°  6',  OAi-t 
=  161°7',C>Aff=116°40',i-}A 
i-J=112°  45'.  Cleavage  none. 
Crystals  minute. 

H.=1'5.  G.=3'68.  Lustre  splendent  adamantine.  Color  orange-yel- 
low :  powder  saffron-yellow.    Translucent  and  transparent.     Fragile. 

Oomp.— From  imperfect  trials  by  Scaochi,  perhaps  As*  S"=8ulphiir  24-55,  arsenic  ^6-45=100. 

Fyx.,  eto.— -Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  odorous  ftmies  and  be- 
comes red ;  with  more  heat  becomes  brown,  gives  off  yellow  f\imes,  and  evaporates,  leaving  no 
residue ;  with  soda  a  garlic  odor.    Completely  soluble  in  nitric  acid. 

Obs.— -From  a  fiimarole  of  the  Soli3ftta«s  Phlegrssan  fields.  Crystals  not  over  half  a  millimeter 
In  their  longest  direction. 
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29.  8TIBNITB.  ^rtftfti,  LnSi^  TlXarvd^aX/ior,  Dioecor.  8timmi,  Stibi,  Stibium,  PUn,,  zxziil  33, 
84.  Stibi,  Spiessglafl,  Basil  VcUeniine  (who  proved  it  to  contain  sulphur),  1480.  Lupus  metal- 
lorom  AkherrL  Spiess-Glass-Era  Bruchmann^  Berkwerke,  1727.  Spitsglasmahn,  Minera  Antj- 
znoQil  Antimonium  Sulphure  mineralisatum,  WaU,,  237,  1747.  Qrauspiessglaserz,  Grauspiess- 
gUmsen,  Antimons^anc,  Germ.  Antimoine  sulfur^  Fr,  Sulphnrot  of  Antimony ;  Gray  Anti- 
mony; Antimony  Glance.  Stibine  Beud.^  Tr.,  ii  421,  1882.  Antimonit  Eaid,^  Handb.,  568, 
1845.    Stibnlte  Dana,  Min.,  1854. 

Orthorhombic.  7a/=:90°  54',  t?  A  1-^=134°  16' ;  a:b:  o=l-0259  :  1  : 
1-0158.  Observed  planes:  0 ;  vertical  /,  t-T,  i-i,  i4>  ^5  ^>  ^2,  i-5,  i-i, 
?-5,  t-f^  ^^5  ^*  5  domes,  |-i,  ^i,  i-^,  14,  ^-z,  j-z,  |-i,  1-t,  |-J,  |-z,  3-z ;  octahe- 
drons, 4,  i,  1,  3;  14,  H,  14,  14,  14,  f  2,  f2,  fl,  f2,  2-2,  6-2,  3.5,  |4, 
^4.     Krenner. 

6^Al-2=134M2'f 
i-2Ai-2,  mac, =127   36 
l-i  A 1-1,  top, =89   24 

deeply  striated 


*^  20'. 
45 


6^  A  1=124°  45'. 
lAl,brach.,=108 


40 


lAl,  bas.,=110   30 
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OAi=154° 

C^Al=124 

(?  A  2-2=113    49 

Lateral    nlanes 
longitudinally.  Cleavage :  i-i  highly 
pertect.    Often  columnar,  coarse  or 
tme ;  also  granular  to  impalpable. 

H,=2.  G.=4-516,  naiiy;  4-62, 
Mohs.  Lustre  metallic.  Color  and 
streak  lead-gray,  inclining  to  steel- 
pray:  subject  to  blackish  tarnish, 
sometimes  iridescent.  Fracture 
small  sub-conchoidal.  Sectile.  Tliin 
laminse  a  little  flexible. 

Oomp. — Sb*  8'=:  Sulphur  28  2,  antimony 
7l-S=100.  Bergmann,  who  made  the  fhrst 
determination  of  the  sulphur  in  the  mineral 

(Opiua,  iL  167,  1782),  obtained  8  26,  Sb  74=100.  Eight  analyses  of  stibnito  from  Amsberg, 
Westphalia,  ga^e  Schneider  a  mean  of  Sb  71*48,  8  28*52,  excluding  0*33  p.  c.  of  quartz;  the 
results  of  the  analyses  yaried  from  71*441  to  71*519  (Pogg.,  zcviii.  293).  Schnabel  obtained 
for  the  same  Sb  72*U2,  8  27*85,  Fe  0*18  (Bamm.  Min.  Ch.,  39). 

Pyr.,  etc. — In  the  open  tube  sulphurous  and  antimonous  Aimes,  the  latter  condensing  as  a 
white  sublimate  which  B.B.  is  non-volatile.  On  charcoal  fuses,  spreads  out,  gives  sulphurous 
and  antimonous  Aimes,  coats  the  coal  white  with  ozyd  of  antimony ;  this  coating  treated  in  B.F. 
tinses  the  flame  greenish-blue.    Fu8.=l.    When  pure  perfectly  soluble  in  muriatic  acid. 

Obe. — Occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blende, 
heavy  spar,  and  quartz. 

Me:  with  in  veins  at  Wolfsberg,  in  the  Harz :  at  Braunsdorf^  near  Freiberg ;  at  Przibram ; 
Felsobaaya,  Schemnitz,  and  Kremnitz,  in  Hungary,  where  it  often  occurs  in  diverging  prisms, 
several  inches  long,  accompanied  by  crystals  of  heavy  spar  and  other  mineral  species ;  at  Pereta, 
in  Tuscany,  in  crystals :  in  Katharinenberg,  in  the  Unds ;  in  DumfHesshire,  fibrous  and  larobiated ; 
In  ComwaU,  abundant  near  PadstowandTintagel;  also  orystallized  at  Wheal  Boys ;  at  Hare  Hill, 
in  Scotland ;  in  Perthshire.    Also  found  at  different  Mexican  mines.    Also  abundant  in  Borneo. 

In  the  United  States,  it  occurs  sparingly  at  Oarmel,  Penobscot  Co.,  Mo. ;  at  Cornish  and  Lyme, 
N.  H. ;  at  "  Soldier's  Delight,"  MA ;  abundant  in  the  granitic  range,  south  side  of  Tulare  valley, 
near  pass  of  San  Amedio ;  in  the  Humboldt  mining  region  in  Nevada,  and  usuaUy  argentiferous ; 
also  in  the  mines  of  Aurora,  Esmeralda  Co.,  Nevada.  Also  found  in  New  Brunswick,  20  m.  from 
fredericton,  a  W.  side  of  St  John  R. 

This  ore  affords  nearly  all  the  antimony  of  commeroe.  The  crude  antimony  of  the  shops  is 
ottaiaed  by  simple  fusion,  which  separates  the  acoompanying  rock.  From  this  product  most  of 
the  phormaoeutical  preparations  of  antimony  are  made,  and  the  pure  metal  extracted. 

Thia  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  etc,  to  increase  the 
apparent  aise  of  the  eye ;  whence  they  called  the  ore  vAarW^9aA/f ov,  from  ffX«r6(,  broody  and  '»^9aA/iof , 
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eye.  Aooording  to  Diosoorides,  it  was  prepared  for  this  purpose  by  enclosing  it  in  a  lump  of 
dough,  and  then  burning  it  in  the  coals  till  reduced  to  a  cinder.  It  was  then  extinguished  with 
milk  and  wine,  and  again  placed  upon  coals  and  blown  till  ignition :  after  which  the  heat  was 
discontinued,  lest,  as  Pliny  says,  "plumbum  flat,"  it  become  lead.  It  hence  appears  that  the  metal 
antimony  was  occasionally  seen  by  the  ancients,  though  not  distinguished  fh)m  lead. 

On  cryst  see  Erenner,  Ber.  Ak.  Wien,  11.  1864,  436. 

Alt — Changes  on  exposure  by  partial  oxydation  to  aniimony  blende  (2  SV  S'+SV  0*),  and  by 
farther  oxydation  to  vaterUinite  (&  0*).  Antimony  ochre  (Sb«  0»+Sb"  0*),  and  also  Sb«  0*+6H, 
are  other  results  of  alteration. 

30.  BISMUTHXNrTB.  Yiaimutum  Sulphure  mineralisatum  (fir.  Riddarhyttan)  OronsLy  193, 
1758.  Wismuth^nz  Germ.;  Bismuth  sollur^  />*.  Sulphuret  of  Bismuth.  Bismuth  Glance. 
Bismuthine  Beud.,  Tr.,  iL  418,  1832.    Bismutholamprite  Gloek.^  Syn.,  27,  1847. 

Orthorhombic.  /a/=91°  30'.  Observed  planes  /,  i-t,  i-%  i-L  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal  perfect. 
In  acicular  crystals.    Also  massive,  Mdth  a  fofiated  or  fibrous  structure. 

H.=2.  G.=6-4— 6-459 ;  7*2;  716,  Bolivia,  Forbes.  Lustre  metallic. 
Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  iri- 
descent tarnish.     Opaque. 

Oomp. — ^Bi'S'=Sulphurl8'76,  bismuth 81-26=100;  isomorphous  with  stibnite.  Analyses;  1, 
H.  Rose  (Gilb.  Ann.,  IxxiL  192);  2,  Wehrle  (Baumg.  Ztg.,  x.  885);  3,  Scheerer  (Pogg.,  Ixv.  299); 
4,  Hubert  (Uaid.  Ber.,  iil  401);  6,  Rammelsberg  (6th  SuppL,  261);  6,  F.  A.  Genth  (Am.  J.  ScL, 
II.  xxiiL  416);  7,  D.  Forbes  (PhiL  Mag.,  IV.  xxix  4); 

Bi 
80-98=99-70  Rose. 
80'96=99-24  Wehrle. 

79-77,  Fe  016,  Cu  0-14=9918,  Scheerer;  G.  6-403. 
74-56,  Fe  0-40,  Ou  3-13,  Au  0-63,  Pb  2'26=100-33  Hubert, 
78-00,  Fe  1-04,  Cu  2-42=:99-88  Rammelsberg. 
77-33,  Fe  031,  Ou  0-39,  Te 0-30,  Se  «r.,  Actinolite 2-93=99-45  Genth. 
80*93=100-54  Forbes. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fUmes,  and  a  white  sublimate  which  B.B.  fuses  into 
drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  charcoal  at  first  gives  siilphurous 
fbmes,  then  ftises  with  spirting,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.  Fus.=l.  Dis- 
solves readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Oba. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Garrock  Fell^  in  Cum- 
berland, having  a  foliated  structure ;  occurs  near  Redruth ;  at  Botallack  near  Land's  End ;  at 
Herland  Mine,  Gwenuap;  with  childrenite,  near  Callington;  at  Lanescott  mine,  near  St  Austell; 
at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone ;  with  cerium  ore  at  Riddarhyttan, 
Sweden ;  at  the  San  Baldomero  mine,  near  Sorata,  Bolivia,  foliated,  massive,  and  acicular. 

Occurs  with  gold,  pyrite,  and  chaloopyrite  in  Rowan  Co.,  N.  C,  at  the  Bamhardt  vein.  Re- 
ported by  Shepard  to  have  been  found  with  chrysoberyl  at  Haddam,  Ot. 

G.  Rose  obtained  from  artificial  crystals,  /A/=90°  40',  i-2  Ai-5=53''  40'  and  126'  20',  /At-i= 
136"  20',  i-4  A  1-4=28"  33',  w  A  1-4=162"  14'.  G.=7-l  0—6-89,  the  variation  depending  on  some 
bismuth  present.    Pogg.,  xcL  402. 

31.  TBTRADTBCETB.  Ore  of  Tellurium  (fV.  Tellemark)  Emark^  Trans.  G.  Soc,  iil  413,  June 
1,  1816.  Tellurwismuth  (fr.  Riddarhyttan)  Berz.^  Ac  H.  Stockh.,  1823.  Telluric  Bismuth.  Te- 
tradymite  {tr.  Schubkau)  Eaid.,  Baumg.  ZS.,  ix.  129,  1831.  Bismuth  tellur^,  Telluro  selenid 
bismuthifSre  Fr.  Bomine  Beud.,  Tr.,  il  538,  1832.  Bismuthotellurites  pt.  Olodeer,  Syn.  19, 
1847.    TeUurbismuth  Sdlch,  Am.  J.  Sd.,  II.  xxxv.  99,  1863. 

Hexagonal.  OaB=11S''  38',  HaII  =  81°  2' ;  a  =  1-5865.  ~2A-2= 
66°  40',  Oa— 2=105°  16',  Haid,  from  Schubkau  crystals.  Crystals  often 
tabular.    Cleavage :  basal,  very  perfect.    Also  massive,  foliated,  or  granular. 

H.=l-5— 2.  G.=7'2— 7'9,  Lustre  metallic,  splendent.  Color  pale  steel- 
gray.    Not  very  sectile.    Laminfle  flexible.    Soils  paper. 


S 

1. 

Riddarhyttan 

18-72 

2. 

Retzbanya 

18-28 

8. 

ajeUebak 

1912 

4. 

Oravicza 

19-46 

5. 

Cornwall 

18-42 

6. 

Riddarhyttan 

18-19 

7. 

Bolivia 

19-61 
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Oompb,  Var. — Ooniists  of  bismuth  and  teDuriam,  with  sometimes  sulphur  and  selenium.  If 
BolphuTf  when  present,  replaces  part  of  the  tellurium,  the  analyses  for  the  most  part  afford  the 
general  formula  Bi*  (Te,  S)'. 

Var.  1.— />w  fnmsiiipkwr.  Bi«  Te"=Tellurium  481,  bismuth  61*9 ;  analyses  1—7.  G=7-868, 
from  Dahlonega,  Jadcson ;  7*642.  id.,  Balch. 

3.  Sulphunma.  Bi*  (}  Te  +  iSr ;  analyses  8—11.  Q.=7'600,  crystals  from  Schubkau,  Wehrle ; 
7-514,  id.,  Baumgartner ;  7*237,  fr.  DavidAon  Oo.,  Genth.  The  name  Bomine^  after  von  Bom,  was 
g^en  by  Beudaut  in  1 832,  and  Wehrle^s  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

3.  SdeniferQUB,  The  Tellemark  ore,  according  to  Berzelius,  gives  B.B.  a  strong  odor  of 
selenium. 

Analyses :  1—3,  Genth  (Am.  J.  ScL,  n.  arix.  16) ;  4,  6,  Genth  (ib.,  xrri.  368) ;  6,  7,  D.  M.  Balch 
(ib.,  xxxY.  99);  8,  Wehrle  (Schw.  J.,  b'x.  482,  1830);  9,  Berzelius  (Jahresb.,  xil  178,  1831);  10, 
Hmschauer  (J.  pr.  COl,  xly.  456);  11,  0.  T.  Jackson  (This  Min.,  712,  1850);  12,  C^nth  (Am.  J. 
ScL,  ILxviai): 


To 


S      Se      Bi       Ee 


1.  Fluvanna  Go,  Ya 

48*19 

tr. 

63-07 

1.          "             ** 

47-07 

<r. 

53-78 

3           "              ** 

49-79 

<r. 

51-56 

4!  Dahkmega 

48*22 

«r. 

ir. 

[50-83] 

5. 

47-26 

ir. 

lor. 

50-97 

6. 

48-26 

— 

51-46 

7.           " 

48-73 

— 

51-57 

8.  Sdiubkau 

34-6 

4-8 

Ur. 

600 

9. 

36-06 

4-32 

.— 

58-30 

10.           " 

35-8 

4-6 

— 

59-2 

11.  Whitehall,  Va. 

35-06 

3-65 



58-80 

12.  Davidson  (3a,N.O 

.  33  84 

6-27 

tr. 

61-35 

=101-06  Genth. 

=100-85  Genth. 

=101-35  Genth. 

0-17  Cu  0-06,  Au,  quartz,  etc,  0-72=100  Genth. 

0-25  "  0-06,     **        "      "  0-80=99-33  Gtenth. 

=  99-72  Balch. 

=100-30  Balch. 

=  99-4  Wehrle. 

gangue  0*75=99-42  Berz. 

=99-6  Hmschauer. 

Au,  5Pi,  Si  2-70=100-20  Jackson. 

=100-46  Gtenth. 

Finher  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6*81  p.  c.  of  selenium.  But  Dr.  (3enth 
finds  in  it  no  selenium  or  sulphur.  0.  T.  Jackson  obtained  (Am.  J.  Sd.,  IL  xxviL  366)  the  compo- 
■Stion  of  josSite  for  the  Dahlonega  mineral ;  but  the  later  results  of  Genth  and  Balch  havo 
■bowD  this  to  be  incorrect 

'Pyr^ — In  the  open  tube  a  white  sublimate  of  tellurous  add,  which  B.B.  fuses  to  colorless  drops. 
On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes ;  tmges  the  R.F.  bluish-green ; 
ooots  the  coal  at  first  white  (tellurous  add),  and  finally  orange-yellow  (ozyd  of  bismuth) ;  some 
varie^es  ^ve  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Ck).,  Ya.,  gave  Fisher  a  red 
Bobliniate  of  selenium  in  the  open  tube. 

Oba. — Oocurs  at  Schubkau  near  Schemnitz;  at  Betzbanya;  at  Tellemark  in  Norway;  at  Bast- 
oeea  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Ck).,  at  Monroe 
ndiie,  Stafford  Oo.,  and  Tellurium  mine,  Fluvanna  Oo.,  with  native  gold ;  in  North  Oarolina,  David- 
wotk  Oa,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  along  with 
gold,  dialoopyrite,  magnetite,  epidote,  limonite,  etc. ;  it  was  partly  altered  to  a  combinauon  of 
teDnrons  add  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Genth,  L  c.) ;  in 
Georgia,  lAmpkin  Oo.,  4  m.  E.  of  Dahlonega,  and  also  in  Oherokee  and  Polk  counties. 

32.  JOSfilTB.    Tellurure  de  Bismuth  Damow,  Ann.  CJh.  Phys^  IIL  ziiL  372,  1845.    Bomine, 
TeUore  biamuthiC^re  du  Br^  Duf,  [not  Bomine  Beud.'\    Joseit  Kenng,,  Min.,  121,  1853. 

Hexagonal,  with  perfect  basal  cleavage,  like  tetradymite.  Soft.  G.= 
7*924 — ^7*936.  Lustre  submetallic.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp.— From  Damour's  analyses,  Bi"  Te*  (S,  Se)*=Bi»  (}  Te  +  i(S,  8e))*,  or  a  tellurid  of  bis- 
muth, in  which  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.  Analyses  by  Damour 
(Lc.): 


Te        8       Se       Bi 

1.  San  Josd,  BrazQ 

15-93    3-15    1-48    7915 

=99-71 

2^        it             II 

15-68         4-68          78-40 

=98-66 

Rammelsberg  obtained  from  an  allied  mineral,  fVom  (Cumberland,  England  (Mia  Oh.,  5):  Tel- 
hnum  6-73,  su^ur  6*43,  bismuth  84*33=97*49;  corresponding  to  Bi\  Te,  S^  making  the  Te  :8 
=1:4. 
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An  ore  from  Sorata,  passing  for  native  bismuth,  and  mentioned  under  that  spedee,  gave  Fortw^ 
as  there  dted,  6  09  p.  c.  of  tellurium,  with  As  0*38,  and  S  0*07 ;  while  Genth  found  in  ano!te 
specimen  only  0*042  Te.  Forbes's  specimen  may  have  the  formula  Bi*  Te.  It  is  foUatod  umdj 
like  tetradymite. 

Pyr.~B.B.  the  Brazil  ore  acts  nearly  like  tetradynute.  In  an  open  tube  it  gives  off  some  sol* 
phur,  then  white  ftimes  of  ozyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium ;  and  ia 
the  upper  port  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  aelenimn ;  a&d 
a  yellowish  residue  below  due  to  the  oxyd  of  bismuth. 

Obs. — ^Found  in  granular  limestone  at  San  Jos6,  near  Mariana,  province  of  Mmas  Oeraeeii  Brazil, 
and  first  brought  to  France  by  Mr.  Claussen. 

33.  WBHRUTB.  Argent  molybdique  de  Bom,  Oat  de  Baab.,  iL  419,  1790.  Wasserblel- 
silber,  Molybdan-silbor,  Wem.,  LetztesMin.  Syst,  18,  48,  1817.  Molybdic  silver.  WlEmutb> 
glanz  Klapr^  Beitr.,  L  254,  1795.  Tellurwismuth  Berz.,  Ak.  H.  Stockh.,  1823.  WismuUiapiegei 
Weiss,  Spiegelglanz  [= Mirror-glance]  Breiih,  Tetradymite  pt  many  authors.  Wdirfito 
Euot^  Min.,  L  188,  1841.    Pilsenit  Kenng.^  Min.,  121,  1853. 

Hexagonal.     Like  tetradymite  in  perfect  basal  cleavage. 
H.=l— 2.     G.=8-44,  Wehrle.     Lustre  very  bright.     Color  light  steel- 
gray.     Thin  folia  a  little  elastic. 

Oomp, — Bi  (Te,  S),  with  Te :  S=3 : 1,  from  an  imperfect  analysis  by  Wehrle  (Baumg.  Ztg.,  ix. 
144): 

Deutsch-Pilsen         Te  29*74        8  2*33        Bi  61*15        Ag  2*07     =95-29 

Pyr^  etc — ^Like  tetradymite. 

Obs. — ^From  Doutsch  Pilsen,  in  Hungary.  First  reported  as  an  ore  of  sOver  and  molybdemsL 
Distinguished  fh>m  tetradymite  by  its  high  specific  gravity.  Breithaupt  obtained  O.=8'00  wkh  a 
specimen  not  wholly  free  from  the  gangue. 


34.  MOLTBDBNITB.  Not  MolybdsBna  [=:product  fr.  partial  reduct  and  ozyd.  of  Galeu] 
IHoscor,,  FUrky  Agric.  Blyertz,  Molybdena  pt  [rest  graphite]  WaH^  181, 1747,  Lirm^  1748, 17€1 
Sulphur  (erro  et  stanno  saturatum  (fr.  Bastnaes,  eta),  Wasserbley  pt.,  Molybdena  pi.,  OroiaL 
139,  1758.  Molybd^Bua  (with  discov.  of  metal)  Eidm,  Ak.  H.  StocklL,  1782,  1788-1793.  Was- 
serblei  Wem,  Molybd&nglanz  Germ.  Molybdena  Kmo,,  Min.,  1796  (calls  the  metal  Molybdeo- 
ite).    Sulphuret  of  Molybdena.    Molybd^te  Brongn,,  ii  92,  1807,  citing  Kirwan  as  aotbocfty. 

Monoclinic?  Hexagonal?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of  three  combined  crystals,  sometimes  indicated  by 
strifiB  on  the  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  replaced  terminal  edges.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales ;  aku 
fine  granular. 

H.=l — 1-5,  being  easily  impressed  by  the  nail.  G.=:4"44 — 4*8.  Lnstre 
metallic.  Color  pure  leaa-gray.  Streak  similar  to  color,  slightly  inclined 
to  green.  Opaque.  Laminse  very  flexible,  not  elastic.  Sectile,  and  almost 
msSleable.     Gray  trace  on  paper. 

Oomp.— Mo S'rrSulphur  41*0,  molybdenum  690=100.  Analyses:  1, Brandefi (Schw. X, xxix. 
326);  2,  Seybert  (Am.  J.  Set,  iv.  1822,  820);  3,  4,  Svanberg  &  Struve  (J.  pr.  Ol,  xUt.  267);  6^ 
Wetherill  (Am.  J.  Sd,  IL  xv.  443): 

Mo  8 

1.  Altenberg  69*6  40*4=100  Brandos. 

2.  CJhester,  Pa.        G.=4-444  6942  39-68=99-10  Seybert 

B.  Smoaland  68*627  40*673,  gangue  0*800  S  ft  S. 

4.  BohOslan  67164  39-710,       "       3*136  S  A  a 

6.  Beading,  Pa.  65*727  38*198,  Pe  3496,  Si  2*283,  H.  0*297  Wetherffi 


Digitized  by  VjOOQIC 


S3 

Pyr^  #10. — ^Iq  the  open  tube  snlpharous  ftimes.  B.B.  in  the  forceps  infusible,  imparts  a  yel* 
lowish-green  rsolor  to  the  flame;  on  chorooal  the  pulverized  mineral  gives  in  O.F.  a  strong  odor 
of  fulphnr,  and  coats  the  ooal  with  crystals  of  moljbdic  acid,  whi^h  appear  yellow  while  hot,  and 
white  on  oooling;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  be  touched 
with  an  intermittent  B.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  add, 
learing  a  white  or  grayish  residue  (molybdic  acid). 

ObiL — ^Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneifls, 
croon-syenite,  g^nular  limestone,  and  other  crystalline  rocks.  At  Numedol  in  Sweden,  Arendal, 
Selba,  and  Tellemarken  in  Norway,  Nertschinsk  in  Russia,  and  Auerbach  in  Saxony,  it  has  been 
observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  Ehrenfriedersdorf  in  Saxony; 
S<jiladrenwald  and Zinnwald  in  Bohemia:  Rathausberg  in  Austria ;  near Miask,  Urals ;  Bastnaes, 
etc,  Sweden;  in  Finland;  Laurvig  in  Norway;  Chessy  in  France;  Peru;  Brazil;  Oalbeck  Fell, 
Carrook  FeUa,  and  near  the  source  of  the  Caldew  in  Cumberland,  associated  with  tungstate 
of  Ume  and  apatite ;  several  of  the  Cornish  mines ;  in  Scotland  at  East  TuUoch,  south  of  Lodi 
Tav;  at  Mount  Cory^  on  Loch  Creran,  etc 

IQ  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  largo  crystallizations ;  also  at  Brunswick, 
Bowdoinham,  and  Sanford,  but  less  interesting.  In  Oonrk^  at  Haddam.  and  the  adjoining  towns 
00  the  Connecticut  river,  hi  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.  In  Vemumt, 
at  Newport,  with  crystals  of  white  apatite.  In  K  Hampshwe^  at  Westmoreland,  four  miles  south 
of  the  north  viUage  meeting-house,  in  a  vein  of  mica  slate,  abundant ;  at  Llaudaff  in  regular  tabu- 
lar crystals;  at  Fitinconia.  In  Masa.^  at  Shutesbury,  east  of  Locke's  pond;  at  Brimfteld,  with 
iolite.  In  y.  Torkj  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile, 
zircon,  and  pyrite.  In  Penn,^  in  Chester,  on  Chester  Creek,  near  Reading :  near  Concord,  Caburus 
Col,  N.  C  with  pyrite  in  quartz.  In  California^  at  Excelsior  gold  mine,  m  Excelsior  district  In 
OBmada^  at  Balsam  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Balsam  Lake,  on  a  small  island 
in  Big  Turtle  Lake,  with  sci^lite,  pyroxene,  etc.,  in  a  vein  of  quartz  intersecting  crystalline 
fimestooe;  at  St  Jerome,  C.  B. ;  at  Seabeach  Bay,  near  Black  River,  N.  W.  of  L.  Superior  (48''  46' 
N,87-17'W.).  *^ 

Distinguished  fh)m  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow- 
pipe and  with  adds. 


2.  SIMPLE  SULPHIDS,  TELLUKroS,  SELENIDS,  ARSENmS, 
ANTIMONroS,  BISMUTfflDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GEOUPS. 

Three  divisions  of  these  Sulphide^  ArsenidSj  etc,  are  here  recognized : 
(1)  a  basic  division,  in  which  the  atomic  ratio  between  the  sulphur  or 
arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  proto  aivision, 
with  the  ratio  1:1;  (3)  a  deiUo  division,  with  the  ratio  1:2.  In  these 
ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
arsenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  26.  In  the 
iliird  division,  some  species  are  included  which  appear  to  be  combinations 
of  deuto  and  proto  compounds. 

The  mineral  chaloopyriU  is  sometunes  referred  to  the  donble-bmary  sulphids,  on  the  ground 
of  its  containing,  along  with  a  protosulphid,  the  sulphid  Fe*  S*;  but  as  the  existence  of  a  sesqui- 
■^phki  Fe'  S*  is  not  established,  while  Fe  S*  is  the  one  of  common  occurrence,  the  more  probable 
Tiew  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  &  in  combination.  This  view 
b  soflUined  by  the  near  isomorphism  of  pyrieo  and  ohalcopjrrite.  The  above  remark  applies  also 
to  hoTHilt  and  pyrrhoiila,  in  which  Fe' S*  has  been  supposed  to  be  present.  Fe' S',  it  should  be 
Doled,  equals  Fe  8  +  Fa  S'.    LmMBUe  and  carroliie  oome  into  the  same  category. 

In  in  article  in  the  American  Journal  of  Science,  vol  xliv.  1867,  the  author  gives  reasons  for 
(>*fieviiig  that  the  compounds  crystallizing  in  hexagonal  forms  have  the  number  of  atoms  of  the 
Mfittve  element  3,  or  a  multiple  of  3,  and  in  tetragonal  forms,  a  multijAe  of  4 ;  whence  it  follows, 
tbt  while  ordinary  ieometrie  blende,  or  snlphid  of  dno^  for  example,  may  be  2in  S»  the  hexagonai, 

8 
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or  wnrtette^  is  probably  Zn'  S*.    The  principle,  if  real,  has  a  yerywide  appUoation  among  diemiea] 
and  mineral  species. 


35.      DTBoaARin 

Ag«Sb 

37.   DOMBTKITB 

eu»As« 

(B)         « 

Ag«8b 

38.  Algodonitb 

eu«As« 

Ag*Bi 

6u*A8* 

n.  PEOTO  OR  GALENA  DIVISION. 

1.  GALENA  GBOUP.— Isometric,  holohedraL 

40.        ABaSNTITB 

AgS 

48.  AiAAin 

PbTe 

41.        NiLUMAKlim 

(Ag,  Pb)  Be 

49.  BoRNira 

(6n,  Pe)  S 

42.        EUOAIBITB 

(eu,Ag)Se 

(( 

(eu,Pe)8+iFeS« 

43.       OBOOKBSITa 

(eu,Tl)Se 

50.  BEttBgLLASm 

euSe 

44.      Galbnith 

PbS 

51.  OASlILLrR 

(€Ti,Zn,R)S+iFB8* 

44  a.  HuAflooun 

(Pb,  Zn)  S 

52.  ALABAHDin 

MnS 

46.       OLAUSTHALin 

PbSe 

53.  Strfoobitb 

OoS 

40.     ZonaiTB 

?(Pb,eu)8e 

54.  PBNTLANDira 

(Ni,Fe)S 

(Pb,Hg)Se 

55.  Grukauitb 

a.  BLENDE  GBOUP.— Isometric,  tettahedraL 

68.  fiPHALBBin 

ZnS 

(Zn,Cd)8 

[MABMAim 

(Zn,  Fe)  S 

57.  VOLTHTl 

ZnS+iZnO 

8.  OHATiOOOITE  GEOUP.— Orthorhombia 

68.  Ebssttb 

AgTe 

61.  Ohaloogitb 

eus 

69.  DALmONZITI 

AgS 

62.  Strombtehitb 

(eu.  Ag)  s 

AgS 

63.  Stebnbsboitb 

(Pe,Ag)S+lPe8« 

4.  PYKRHOTITE  GEOUP.— Hexagonal 

64.  OonTABAB 

HgS 

OdS 

66.  TmcANNrra 

HgSe? 

70.  WUBTZITB 

ZnS 

66.  MiLLBBZTB 

NiS 

71.  Niooounn 

NiAs 

67.  TBoniTB 

FeS 

72.  Bbvithauftitb 

NiSb 

FeS+JB^S» 

73.  Eakxitb 

MnAs 

74.  SoHBBiBEBSing  Fe,  Ni,  P 

m.  DBUTO  OR  PTRITE  DIVISION. 


1.  PTRITE  GROUP.— Isometric. 

75.  PnoTi  Fe  S" 

76.  HAUBBrra         MnS* 

77.  OuBAMTtB  [2(Fe,€ti)S  +  FeSl  +  [2PeS^  84. 

78.  Ohalooptbitb  2  (6u,  Fe)  S+Fe  S*  85. 

79.  Babnhabdtitb  [2(eu,Fe^+FeS*]  +  [OuS]  86. 

80.  STAHinTB  2  (6u,  Fe,  Zn)  S+Sn  8"        87. 

81.  LiNNiBiTB  2  Oo  S+Oo  S*  88. 

82.  Oabbollitb       2(eu,  Oo)S  +  Co  S" + [2Co  S"]  89. 


83.  SMAi;nTB, 


Skuttbbuditb 

COBALXm 

Gbbsdobffitb 
Ulucaknitb 
Cortnitb 
Laukith 


2.  MAROASITE  GROUP.— Orthorhombia 

90.  Maboasitb         Fe  S*  94.  Absbnoftbitb 

91.  LBUOOFTSin       Fe  As'  96.  Glauoodot 
93.  RAinngaBiBttlCT  Ni  As*  96.  Pacitb 

93.  ICoBBEn  Fe  As'+Fe  As  97.  Aij/)OLAsrni 

[98.  Stlyabitb  (Ag,  An)  Te* 


(Co,Fe,Ni)A8« 
RAs+R  As' 
Co  As* 
Co  (8,  As)* 
NI  (8,  As)* 
Ni  (8,  Sb,  As)* 
Ni  (8,  As,  Sb)* 
Ru8*[+8>irRu*  Ob] 

Fe  (%  As)* 

(Co,Fe)(S»As)* 

Fe(iS+tAs)* 

Oo  (S,  A8)*-f  n  Bi  As 
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8.  HAOYAGITB  GBOUP.— TetragonaL 

99.  HACTTAOn 

L  OOYELLITB  GBOUP.^HezagooaL 
lOa  OoTiLun  Ca  8»  or  en  S" 


I.  BASIC  OR  DTSCRASITE  DIVISION. 


36.  DTSORASnnB.  Argentam  natiyum  antimonio  adunatom  Bergm^  Sdagr^  159,  1782. 
Spieaglaos-Silber  SeSb^  Lempe  Mag^  ill  6,  1786.  Silberepiessglans,  Bpiesglas-Sllber,  Antimon- 
Slber,  Oerm,  Antimonial  Slyer.  Argent  Antimonial  Fr.  Biscrase  Beud^  iL  613, 1832.  Dis- 
craait  FrSbd,  T  Prodr.  8(5diidith,  1837. 

Orthorliombic. 
1 : 1-7315. 


/A  7=119^  69';   Oh  l-i  130^  41';  a\l\  c=l-1633 


Oa 
Oh 


t=i46*'  r 

40 
0  A  1^=142    12 


ft 


OM'l    =     146^    6' 
(?A2-t     =     126    39^^ 
1  A  1,  mac.,  132   42 

Cleavage :  basal  distinct :  1-i  also  distinct ;  / 
imperfect.  Twins :  stellate  forms  and  hexagonal 
pnsms.  Also  massive,  granular;  particles  of 
various  sizes,  weakly  coherent. 

H,=3-5— 4.  G.=9-44— 9-82;  9-4406,  Haliy. 
Lustre  metallic  Color  and  streak  silver-white, 
inclining  to  tin- white ;  sometimes  tarnished  yel- 
low or  blackifih.    Opaque.    Fracture  uneven. 


lA  l,brach.,=92° 
i-2  A  i.2=  98  13^^ 
i.«Ai-«=120    1 


0 

i 

M 

1 

1-4 

14 

i-i 

24 

i^ 

I 

iri 

a 

Obserred  planea. 


<A)  Ag"  Sb= AnttmoDj  22,  silver  78=100.  Also 
(B)  Ag'&b= Antimonx  15*66,  sUyer  84*34.  Also  Ag'Sb'^SUyer 
72*92,  antimony  27*08.  Analyses:  1,  2,  7,  Klaproth  (Beitr^  ii.  298,  iiL  173);  8,  Yauquolin 
(Hafty'a  Min.,  UL  892);  4,  Abich  (OreU'a  Ann.,  1798,  IL  3);  6,  PlaUner  (Bamm.  Min.  Oh.,  80); 
<  8,  9,  Bammelsberg  (Za  G.,  xyL  620): 


1.  WoUach,  eoame  ^ramikur  Antimony 

2.  Andreasberg^  fiiUUed  gran^iary  Q.=9*82 

3.  " 

4.  "  [24*75] 

6.  "  16*0 
«.             "  [27-08] 

7.  WdtiMJDi^fimejramiki/r  [16] 

8.  "  15-81 

9.  "  [17*81] 


Silver  78  Klaproth. 

77  Klaproth. 

78  Yauquelin. 
75*25  Abich. 
84-7=99*7  PUttner. 
72*72  Bamm. 

84  Klaproth. 

83-85,  As  lr=99*66  Bamm. 

82*19  Bamm. 


Pyr.y  sto* — ^B.B.  on  diarooal  Aises  to  a  globnle,  coating  the  ooal  with  white  ozyd  of  antimonj^ 
aod  finally  giving  •  g^bule  of  almost  pore  silver.  Soluble  in  nitric  add,  leaving  ozyd  of 
SBtiniODy. 

Oba^---OocQr8  in  veins  near  Wo1£m^  in  Baden,  Wlttichen  in  Suabia,  and  at  Andreasberg  in  the 
Hats,  aaaociated  with  several  ores  of  silver,  native  arsenic,  and  galena^  and  other  spedes ;  also  at 
ADenoot  in  Daophin^  OasaOa  in  Spain,  and  in  Bolivia,  a  A. 

irieas  rare,  this  would  be  a  valuable  ore  of  silver.    Named  fW>m  ^o«ff^«vif,  a  had  aUoy, 

Armnie  JMrer  (Arseniksilber),  from  Andreasberg,  analyzed  by  Klaproth  (Beitr.,  L  183),  and 
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Dumenil  (Schweig.  J.,  xxxiv.  367),  has  been  shown  hy  Rammelaberg  to  be  probably  a  mixture  of 
arseDopyrite,  arsenical  iron,  and  djscrasite  (Pogg.,  IzxviL  262,  and  Min.  Gh.,  28). 

350.  Domejko  found  a  mass  of  ore  from  Ghafiardllo,  Chili,  which  was  mainly  impure  chloro- 
bromid  of  silver  externally,  to  contain  within  (Tr.  do  Ensayes,  238,  1858)  55*9  p.  c  of  chbrid  of 
silver,  15*1  of  an  antimonid  of  mlver,  with  14*5  of  carbonates  and  14*2  ochreous  day;  and  this 
antlmonid,  he  says,  consists  of  Sb  36,  Ag  64,  and  "  appears  to  constitute  a  distinct  spedes."  The 
formula  would  be  Ag  Sb.    This  spedes  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  1860)  that  at  Chailardllo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  grains,  taking  the  lustre  of  silver  when  rubbed,  afforded  him  4  to  6  p.  a  of  anti- 
mony; that  of  the  Descubridora  mine  4*1  Ag;  that  of  the  Eosario  mine  5*8  p.  a  He  also  states 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3*7,  As  2*3  p.  c 

35D.  C|HANARCiLLrrB  DaruL^Ke  describes  further  (ib.)  a  silver-white,  shining  arsenuHmU' 
monial  ore  from  Ghafiardllo,  disseminated  through  caldte,  whidi  afibrded  him  Sb  19*6—21*4,  As 
23*8—22*3,  Ag  53*6 — 53*3,  Fe  3*0 — 3*0.  Regarding  the  iron  as  arsenical  iron,  he  deduces  the 
formula  Ag*  (As,  Sb)*.  » 

Rammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antlmonid  of  zinc,  Zn*  Sb, 
described  by  Cooke  (Am.  J.  ScL,  IL  xviii.  229,  xx.  222). 

36.  OHUJEINTTB.  Aleacion  de  plata  con  bismuto  Domeyko^  ^n.,  187,  1845.  Plata  Bismutal 
id,,  ib.  185,  1860.    Ghilenlte  Dcma. 

Amorphous;  granular. 

Soft.     Silver-white,  but  tarnishing  easily  to  yellowish. 

Oomp.— Ag'  Bi=Bismuth  13*8,  silver  86*2.  Domeyko  obtamed  (Min.,  185,  1860)  Bi  101,  Ag 
GO'1,  Gu  6-8,  As  2*8,  gangue  19'0,  corresponding  to  Bi  144,  silver  85*6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15*3,  Ag  84*7.  For  tho  last  Uie  material  was  separated  firom  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obs. — From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  Bismuth  Silver  of  Schapbach,  ScHAPBACHms.  (Bismuthisches  Silber  SeSb,  Grell's 
Ann.,  179H,  i  10,  Schapbachite  Kenng^  Min.,  118,  1853).  According  to  F.  Saudberger,  this  bis- 
muth-silver, analyzed  by  Klaproth,  is  a  mixture  of  bismuthine  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  797, 1864).  Klaproth  obtained  (Beltr.,  11  291)  Bi  27,  Ag  15,  Pb33,  Fe4*3,  Ou  0*9, 
S  16*3.  Saudberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4*05,  Pb  45'30, 
Fe  0*07,  S  9*72,  quartz  32*33=99-69;  which,  after  separating  the  iron  as  Fe  S*,  aflfbrds  for  the  rest 
1  Bi  S»,  12  R  S.  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (Pha  Mag.,  IV.  xxv.  105) 
that  the  sulphur  is  suffident  to  make  sulphids  of  the  metals,  and  suggests  the  same  oondusion. 
/ 

37.  DOMmrEITB.  Arsenikkupfer  (fr.  Gopiapo)  Zinkm,  Pogg.,  sdi.  659,  1837.  Arseniure  de 
coivre  Domeyko,  Ann.  d.  M,  IV.  ill  3,  1843;  Gobre  Blanco  id.,  Min.  138,  1845.  Weisskupfer 
ffausm.  Guivre  arsenical  iV.  Arsenical  Gopper.  Domeykite  Said.,  Handb.,  662,  1845. 
Gondurrite  Wi  PhiUips,  Phil.  Mag.,  iL  286,  1827. 

Reniform  and  botryoidal ;  also  massive  and  disseminated. 

H.=3 — 3-5.  G.=7 — 7-50,  Portage  Lake,  Genth.  Lustre  metallic^  but 
dull  on  exposure.  Color  tin-white  to  steel-grav,  with  a  yellowish  to  pmch- 
beck-brown,  and,  afterward,  an  iridescent  tarnish.     Fracture  uneven. 

Oomp,— Gu"  As'= Arsenic  2^*3,  copper  71*7=100.  Analyses :  1,  2,  Domeyko  (Ann.  d.  M.,  IV. 
Ul  5) ;  3,  4,  F.  Field  (J.  Gh.  Soa,  x.  289) ;  6,  D.  Forbes  (2  J.  a.  Soc,  iviL  44) ;  6,  7,  P.  A.  Gonth 
(Am.  J.  Sd.,  II.  xzxiiL  193);  8,  9,  Rammelsberg  (Pogg.,  Izzl  305);  10,  Blythe  (J.  Gh.  Soc.,  i 
213): 


70-70,  Fe  0*52,  S  387 =98*38  Domeyka 
71-66=100  Field, 
71*48=99*74  Field. 
71*13,  Ag  0*46=100  Forbes. 
70-68 =96-93  Genth. 
7001 =99*59  Genth. 
70-51,  Fe  0-66  Rammelsberg. 
70 '02,  gangue  1-07  Rammelsberg. 

60-21,  Fe  0*26,  S  2*33,   fl  2*41,  0  162,  H  0*44^  N  006, 

013-17=100  Blythe. 


1.  Galaboaso,  GhOi 

As  28*36 

2.  Gopiapo       " 

23-29 

3.        "            " 

28*44 

4.  Goqiiimbo,  " 

28*26 

6.  Goraooro,  Bolivia 

2841 

6.  Portage  Lake 

29*25 

7.        "          ** 

29-48 

8.  GomwalL  OondurrUe 

ia-70 

9.        **                 ** 

17*84 

lo'.      "             « 

19*61 
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(A)  OomdmrUt  is  a  retnlt  of  the  alteratioQ  of  other  ores.  It  is  black  and  soflv  soiling  the 
flngen.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsenite  of  copper  with  domeykite. 
ttd  some  snlphid  or  oopper.  Bammelsberg  treated  one  specimen  with  moriatic  add,  and  analyzed 
the  soh^)le  and  insdnUe  portions  separately,  obtaining 

L  Insoluble        As  13*89    Ou  12*81   8  2*20    gangue  0'70=29'60 
3.  Soluble  Is    3*70    Cu  62*29   £[  6*83 =71 '82. 

The  insoluble  portkm  contains,  therefore,  As  4*16,  Ou  13*89,  with  10*86  of  sulphid  of  oopper ; 
corresponding;  the  last  ezduded,  to  arsenic  23*04,  copper  76*96=100. 

Too  Kobeu  (J.  pr.  Ch.,  xxziz.  204),  with  the  same  treatment  of  another  spedmoD,  found  the 
composition  of  the  soluble  part,  2l8  803,  Cu  79*00,  Fe  3*47,  £[  9*50=100,  and  the  msoluble  con- 
sisted q€  arsenic  and  some  sulphid  of  oopper  in  gnedns. 

Bljthe  coodndes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condur- 
rite  oonsists  of  arsenic  28*85,  copper  71*15,  whidi  corresponds  with  the  domeykite ;  jmd  Faraday's 
analysis  (PhE  Kag.,  1827,  286)  leads  to  the  same  result,  or  arsenic  29*88,  copper  70*11 ;  but 
Banundsberg's  analysis  gives  a  larger  proportion  of  oopper. 

"Bjt^  eio^In  tbe  open  tube  fUses  and  gives  a  white  crystalline  sublimate  of  arsenous  add. 
B3.  on  diarooal  arsenical  fumes  and  a  nuiUeable  metallio  globule,  which,  on  treatment  with  soda, 
gives  a  globule  of  pure  copper.    Not  dissdved  in  muriatic  add,  but  soluble  in  nitric  add. 

Obs, — ^From  the  OhiUan  mines  of  Algodones  in  Ooquimbo,  in  Qlapel,  San  Antonio  in  Copiapo, 
etc 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  oopper-nidrcl  at 
lOdiiplooten  Island,  in  L.  Superior. 

Comdnrriie  is  from  the  Gondurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Oambrae,  near 
Bedroth,  Ck>mwall. 

38.  ALOODONmL    R  Fidi,  J.  Oh.  Soc,  x.  289,  1857. 

In  incmstations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=4.  G.=7'62,  from  Chili,  Genth.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
a  polished  surface.  Opaque.  Fracture  sub-conchoidal,  afforoing  a  granular 
surface. 

Oooqv— en*  As»=6tt»As=A8  18-50,  Ou  83*50=100.  Analyses:  1,  P.  Pidd  (La);  2—4, 
Genth  (Am.  J.  Sd.  IL  xxxiii  192) : 

1.  CMi 
«.     *• 

3.  L.  Superior 

4.  •      " 

In  analysis  3,  a  little  whitneyite  was  mixed  with  tbe  ore,  and  hence  the  higher  percentage  of 
oopper  (Qenth). 

Pjr.—The  same  as  with  domeykite,  but  less  fUsible. 

Obs. — In  Chili,  at  the  silrer  mine  of  Algodones,  near  Coquimbo,  in  the  Oerro  de  los  Seguas, 
I>epartment  of  Rancagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
of  mixed  whitneyite  and  algodonite,  weighing  95—100  lbs.,  was  found  on  St.  Louis  R.  The  color 
is  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitnejrite. 

30.  WHITNJJKITH,    OmOi,  Am.  J.  ScL,  II.  xxrii.  400,  1869,  xxxiiL  191,  1862.    Darwinite 
2>.  iM«,Pli]L  Mag.,  IV.  xx.  423,  1860. 

Maeeive.    Crystalline ;  very  fine  granular. 

H.=3*5.  G.=8-246--8'471,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Qenth  ;  8*64  from  Chili,  Forbes.  Lustre  duU  and  sub- 
metallic  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing.  Color  pale  reddish  to  gravish- white,  pale  red- 
dish-white on  a  rubbed  surfece ;  becoming  vellowish-bronze,  brown,  and 
brownish-black  on  exposure.    Sometimes  iridescent.    Opaque.    Malleable. 


As 

Cu 

Ag 

;« 16-23 
It)  16-95 

83-80 

0-31     =99-84  Keld. 

82-42 

tr.      =99-8'r  Genth. 

16-30 

84-22 

0-32     =99-84  Genth. 

16-72 

82-35 

O-SOSenth. 
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Oomp.-^eik*  A8*= Anenic  ll'W,  oopper  88-36=100.  AnalyBea :  1—4,  P.  A.  QwA  (La);  6, 
id.  (priy.  oontiib.) ;  ^  D.  Forbes  (L  c.) : 

As  Oa    Agk  insoL 

1.  Miohigan  (f)  11*61        SHs        0*40        =10014  Oenth. 

2.  "                      12-28  87-48  0-04  =  9980  Genth. 

3.  "                      12-28  87-37  003  =  9968  Genth. 

4.  "  10-92  (?)  87-64  0-19  =  98-76  Genth. 
6.  Sonon  11-46  88*64  Ir.  =100  Genth. 
6.  Chili  (})  11-68  8814  0*28  =100      Forbes. 

Pyr. — ^Less  Aisible  than  algodonite ;  otherwise  as  in  dome^kite. 

Obs. — ^In  Houghton  Co.,  Michigan,  coated  with  red  oopper.  A  loose  mass,  weighmg  about  15 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Hancodc 
village,  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Michu ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  rein  4  inches  wide ; 
also  at  the  Ifinaesota  mine ;  also  in  Souora  (Genth),  near  La  Lsgoona,  a  ranch  on  the  road  to 
Libertad,  Gulf  of  California,  35  m.  fr.  Saria 

Named  after  J.  D.  Whitney. 


IL  GALENA  DIVISION 

[For  list  of  species  see  page  34.] 

40.  ARGBNTTFEL  Argentum  rude  plumbeioolorisetGalenie  simile,  cultrodifflnditur,denttbu8 
oompressum  dilatatur,  Affric^  438,  1629;  (Term.  Glaserz,  Agrir^  Interpr.,  463,  1546;  Benekd, 
Min^  1734  (proving  it  a  sulphur  compound).  Silfverglas,  Minora  argenti  vitrea,  Argentum  sul- 
phure  mineralisatum,  WaJL,  308,  1746;  Sage,  Ann.  Ch.,  11  250,  1776  (with  earliest  anal) 
Gkmzerz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weichgewachs,  OernL  Vitreous  Silver,  Sul- 
phnret  of  Silver,  Silver  Glance.  Argent  sulfhr^  f¥,  Argyrose  Beud^  Tr.,  ii  392, 1832.  Ar- 
gentit  Haid^  Handb.,  565,  1845.    Argyrit  GIocIl,  Syn.,  23,  1847. 

Isometric.     Observed  planes  Oy  I,  1,  2,  2-2.    Fies.  1  to  11,  23.     Cleav- 
;e :  dodecahedral  in  traces.    Also  reticulated,  arborescent,  and  filiform ; 
jo  amorphous. 
,  H.=2— 2*5.    G.=7-l96— 7-365.     Lustre  metallic.     Streak  and  color 

blackish  lead-gray ;  streak  shining.     Opaque.   Fracture  small  suVconchoi- 

dal,  uneven.    Perfectly  sectile. 

Oomp.--Ag  S=:Sulphur  12*9,  sUver  87*1=100,  Analyses:  1,  2,  Elaproth  (Beitr.,  i  158);  3, 
Lindaker  (Yogrs  Min.  Joach.,  78): 

S  Ag 

1.  Joachimsthal  [15]  85    =100  Elaproth. 

2.  HimmelafQrst  [l4-7]        85*3=100  Klaproth. 

3.  JoaohimBthal  14*46        77*58   Fb  3*68,  Ou  1*53,  Fe  2*02=99*27  Lind. 

P3rr^  ato.— In  the  open  tube  gives  off  sulphurous  add.  B.B.  on  chsrooal  Awes  with  intu- 
mescenoe  in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 
'  Obs,— This  important  ore  of  silver  is  found  at  Freiberg,  Annaberg,  Joachimsthal  of  the  Erzge- 
birge ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  at  me 
Smeinogorsk  mine;  in  the  Urals  at  the  Blagodat  mine;  in  Oomwsll;  in  Bolivia;  Peru;  Ohili; 
Mexico  at  Q-uanijuato,  2^cateoas,  Oatoroe,  San  Pedro  d^  Potesi,  etc 

Occurs  in  Nevada,  at  the  Gomstock  lode^  at  diiferent  mines,  alon^  with  stephanite,  native  gold, 
etc. ;  in  the  vein  at  Gold  Hill;  common  in  the  ores  of  Reese  Bivor ;  probably  the  chief  ore  cf 
silver  in  the  GcMrtes  district ;  in  the  Eearsarge  district,  Silver-Sprout  vein. 
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A  maiw  of  snlpbid  of  silTer  is  stated  hj  Trooet  to  hare  been  found  in  Sparta^  Tennessee ;  oooors 
with  nattye  silyer  and  copper  in  northern  Michigan.  [A  silyer  ore  not  jet  analyzed,  oocurs, 
according  to  Jackson,  with  gray  antimony,  at  Cornish,  K.  H.] 

Alt — ^Native  silver,  at  JoachimsthaL  Also  a  mixtore  called  silrer-black  (Silbersohwane 
(Term.). 

40A  ABOEMTorrBiTB  (Silberkies).  This  mineral  fVom  Joachlmsthal,  made  a  spedes  by  y.  Wal- 
tershaosen  (Ges.  Wiss.  Odttingen,  1866,  No.  2),  is  shown  by  Techermak  (Ber.  Ak.  Wien,  liy. 
^42)  to  be  a  peeudomorph  consisting  of  the  minerals  argentite,  marcasite,  pyrrhotite,  pyrargyrite. 
It  occnrs  in  small  hexagonal  orystcds,  which  were  probably  pyrrhotite  originally.  Yon  Walters- 
hausen  obtained  in  his  analysis,  Sulphur  84'2,  iron  39*3,  silver  26'6. 

4i)B.  jALPAm  Breithanpt(B.  H.  Ztg.,  zy.  85, 1858). — Jalpaite  is  a  cupriferous  silver-glance  from 
Jalpa,  Mezioo.  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackish 
tesd^y ;  G.=6-877— 6*890.  Composition  according  to  R  Eichter  (L  a)  S  14-36,  Ag  U'Sl,  Ou 
13-12,  Fe  0-79,  affordmg  the  formula  3  Ag  S+eu  S  or  (}  Ag+i  eu)  S. 

4L  NAUMAimirB.    Selensilber  G.  BoaSy  Pogg.,  ziv.  471,  1828.    Selensilberglanz.    S£I^- 
ure  d'argent  I^.    Seleniuret  of  Silver.    Kaumannit  Bdid^  Handb.,  565,  1845. 

Isometric.  In  cnbeB.  Cleavage :  6ubic,  perfect.  Also  massive^  granu- 
lar, and  in  thin  plates. 

H.=2*5.  G.=8-0.  Lustre  metallic,  splendent.  Color  and  streak  iron- 
blacL 

Oompy— {Ag,  Pb)  Se.  Pure,  Ag Se=Selenium 26*8,  silver  73*2.  Analyses:  1,  Rose (L  a);  2, 
Bammelsberg  (2d.  Suppl.,  127,  and  Min.  Gh.,  34) : 

1.  TQkerode  Selenium  [29-63]  Silver  65*56  Lead  4*91=100  Rose. 

2.  "  "  26-52  "      11-67  "    6016=98-34  Ramm. 

In  No.  1,  Ag :  Pb=13  ;  1,  m  2,  1  :  6. 

Pyr^  etc — ^B.B.  on  charooal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  intu- 
nesoence.    With  soda  and  borax  it  yields  a  bead  of  silver. 

Obsw— Occurs  at  Tilkerode  in  the  Harz.    Named  after  the  crystallographer  Naumann. 

According  to  Del  Bio,  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  orsrstaBlzed  in  hexag- 
onal tables.     (Bend.  Tr.,  IL  535.) 

42.  EUOAIRITE.    Eukauit  Ben,,  Afh.  vu  42,  1818.    Cuivre  s^leni^  argental  JJ.    Seleniuret 
of  silver  and  copper.    Selenkupfersilber  Oerm, 

Massive  and  granular;  also  in  black  metallic  films,  staining  the  caldte 
in  which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  silver- 
white  and  lead-gray.     Streak  shining. 

Oomp^— ^en  Se  + Ag  Se=(6u,  Ag)  Se=Selenium  31*6,  copper  25*3,  silver  43*1=100.  Analy- 
kb:  1-3,  Berzalius  (L  a);  4-6,  Nordenskiold  (BulL  Soa  Gh.,  XL  vil  411) : 

Silver  42-73=96-6'r. 

•*     42*73,  gangue  8-90=96*88. 
"     42-86=96-88. 

"     44-21,  thallium  «r.=100-41  Nord. 
ti     42-.73,      "        "  =100Nord. 
"     42-57=100  Nord. 

Pyr,,  eto. — B  B.  gives  copious  fVimes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  me- 
tdlic  g^bule,  leaving  a  bead  of  selenid  of  silver.  With  borax  a  copper  reaction.  Dissolves  in 
teOing  nitric  add. 

Obsy— Oocurs  in  small  quantities  in  the  Skrikerum  oopper  mine  in  Smoaland,  Sweden,  in  a 
kind  of  serpentine  rock,  imbedded  in  calcite ;  in  Chili  at  Aguas  filancas,  near  Gopiapo  (this  variety 
iSording  Domeyko  (Min.,  206)  Se  32*2,  Ou  28*0,  Ag.  39*8),  and  at  the  mines  of  Flamenco,  a  few 
leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  a  similar  ore  (Ann.  d.  M.,  YL  v. 
4^  and  C.  B ,  Iviii.  656)  on  the  east  side  of  the  Andes  of  GhiH,  in  the  province  of  San  Juan, 
vlifire  it  occurs  in  a  narrow  vein  (lU-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easUy, 
toA  is  partly  granular,  and  partly  very  imperfectly  lamellar ;  at  the  Oaoheuta  mine,  in  the  prov- 
iaoe  of  Mendosm,  with  other  selenids. 


1.  Skrikemm 

Solenium  28*54 

Copper  25*30 

2.         " 

"       26-00 

"      23-05 

a. 

"       28-63 

"     25-39 

4          " 

"       32-01 

"      23-88 

6.          " 

«     [31-97] 
"     [32-22 

**      25*30 

6.          « 

"      24*86 
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Named  by  Beraelius  from ««,  Mcp^,  opporUmdy,  because  foimd  by  him  soon  after  the  discovery 
of  the  metal  aelemum. 

43.  OROOKBSITEL    A,  R  Nbrdaukield,  (Efr.  Ak.  Stockh^  186e,  Bull  Soa  Gh.,  IL  va  413. 

Massive,  compact ;  no  trace  of  crystallization. 

H.=2*5— 3.     G.=6-90.    Lustre  metallic.  .  Color  lead-gray.     Brittle. 

Oomp.— (Ou,  Tl,  Ag)  Se=Selemum  83'28.  copper  45-1^  thallium  1*7-26,  silver  3*71=:100. 
Analyses :  Nordeaakiold  (I  a) : 

Se  Cu  Ag  Fe  Tl 

1.  [33-27]  46-11  1-44  0*63  18-55=100. 

2.  30-86  46-65  6*04  036  16-27=9908. 

3.  3210  44-21  6-09  128  16-89=99-57. 

P3rr.,  oto — ^B.B.  ftisee  very  easily  to  a  greenish-black  shining  enamel,  coloring  the  flame 
rj        strongly  green.    Insoluble  in  muriatic  acid;  completely  soluble  in  uitria 
^  Obs. — ^From  the  mine  of  Skrikerum  in  Norway.    Formerly  regarded  as  selenid  of  copper  or 

benelianite.    Named  after  Wm.  Crookes,  the  discoverer  of  the  metal  thallium. 

44.  GAI^EINim.  Gtelena  PliiL,  zzziiL  31  [not  Galena  or  Molybdffina  (=Utharge-like  product 
fh>m  the  oreX  PUil,  xxxiv.  47,  63].  Molybdaena  pt,  Plumbago  pt,  GkUena,  Pleiertz,  Plei-Glanz, 
AgriCf  1646.  Plumbago  pti  Blyglanta,  GMena,  Plumbum  sulphure  et  argento  mineralisatum, 
WdU.,  292,  1747,  OronsL,  167,  168,  1758.  Sulphuret  of  Lead.  Pk>mb  snlAire  .FV.  Galenit  v<m 
£ob,,  Min.,  201,  1868. 

Plumbago,  Pleischweis  ?  Agric^  Interpr.,  467, 1646.  Bleischveif,  Plumbago,  Plumbum  sulphure 
et  arsenico  mineralisatuBi,  WaXL^  294,  1746.  Steinmannite  Zi^ppe^  Verb.  Ges.  Mus.  Bobmen., 
1833,  39.  Targionite  Bechi^  Am.  J.  Sd.,  IL  xiv.  60,  1852.  Supersulphurettod  Lead  JohAston^ 
Bep.  Brit  Assoc,  672,  1838;  Thomson^  Min.,  L  652,  1836;  Johnstonlte  Greg  dt  Lettsom^  Min., 
448,  1868. 

Isometric.     Observed  planes :  (?,  1,  7/  2,  3 ;  3-3,  2-2,  f-f •     ^'gs-  1  to 
8,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 

71 


Bossie,  N.  Y. 


perfect ;  octahedral  in  traces.  Twins,  like  f.  50 ;  the  same  kind  of  composi- 
tion repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticulated,  tabular ; 
coarse  or  fine  granular ;  sometimes  impalpable ;  occasionally  fibrous. 

H.=2-5— 2^5.  G.=7-25— 7-7.  Lustre  metallic.  Color  and  streak 
pure  lead-gray.  Surface  of  crystals  occasionally  tarnished.  Fracture  flat 
Bubconchoidal,  or  even.    Frangible. 

Oomp.,  Var. — Pb  S=Sulphur  13*4,  lead  86*6=100.  Contaios  silver,  and  occasionally  selenium 
(ore  fr.  Fahlun,  Berz.),  zinc,  cadmium,  antimony,  copper,  as  sulphids;  besides,  also,  sometimes 
native  silver  and  gold;  and  even  platinum  has  been  reported  as  occurring  in  a  galenite  fh>m  the 
Bept  of  Oharente,  France. 

Var.  1.  OrdiiMry,  (a)  Well  crystallized;  (&)  somewhat  fibrous  and  plumose;  (r)  granular 
coarse  or  fine ;  (d)  crypto-crystalline. 
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2.  ArgmUJiBnma.  AH  gsJenite  is  more  or  less  argentiferoiiSi  and  no  extemal  characters  serve 
to  dJBtmgnish  the  kinds  Uiat  are  much  so  ih>m  those  that  are  not 

3.  Gontahmig  arsenic,  or  antimony,  or  an  ore  of  these  metals,  as  impuritj.  Here  belong  the 
Uaadkafofj  lor^tmUey  and  slemmanniiey  which  appear  to  be  merely  impure  galeuite. 

4.  Gooiaining  an  excess  of  sulphur,  through  mixture.  Suipenuipkwrdiod  lead  of  Johnston  and 
others  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  decomposition  of  a 
portion  of  the  mass,  setting  part  of  the  sulphur  free. 

AnalyBee :  1,  Thomson  (Ed.  PhiL  J.,  1829,  266) ;  2,  3,  Lercih  (Ann.  Ch.  Pharm.,  xlv.  326): 

1.  Durham  8  13*02  Pb  86-13   Fe  0-50=98-66  Thomson. 

2.  Prsibram    a.=7-262        14*41         8180  Zn  3*69=99-80  L.  Pb  S  to  Zn  8  as    6:1 

3.  «*  a=T-324        1418         83*61         2*18=:99-97  L.  PbStoZn8asl2:l 

8cii warts  fbnnd  6*02  p.  c.  of  cadmium  in  a  galena  fhmi  Altenberg. 

The  silver  lyresent  is  detected  easily  by  cupellation.  The  galenite  of  the  Harz  affords  '03  to 
-05  p.  e.  of  silver;  the  Bnglish  02  to  '08;  that  of  Leadhills,  Scotland,  OS  to  -06;  of  Monroe,  Ct., 
3  p.  c. ;  of  Boxbury,  Cc,  assayed  by  P.  Collier,  1*86  p.  c.  silver;  Eaton.  N.  H.,  0*1,  G.  T.  Jackson; 
ghelbume,  K.  H.,  0*16;  of  Missouri,  -0012  to  -0027,  Litton;  Arkansas,'  0*08  to  06,  SiUimau,  Jr.; 
Middletown,  Ct.,  0-16  to  020  p.  o.;  Pikers  Peak,  Colorado,  006  to  0-06  p.  c. 

The  foDowxng,  from  Tuscany,  contain  antimony  and  silver  (E.  Bechi,  Am.  J.  8ci.,  U.  xiv.  60): 

8  Pb  Sb  Fe  Ou  Zn  Ag 

1.  Bottino        12-840        80*700        8807        1-877        0*440        0024        0-826=  99018 

2.  •*  16*246        78-288        4-481         1*828  tr.  0-485=200-227 

5.  "  16*603         78*284        2*462        2*811         0*560=  99*610 

4.  Aigentiera  16-780        72*440        4*808        1-866        4*261         0*660=100*284 

6.  "  16*62  72*90  6*77  1*77  1*11  1*38  0*72  =  99*220 

Ko  5  is  the  iargianite  of  Bechi,  oocnrring  in  octahedrons  with  G. =6*932. 

The  hlaachweif  trom  Glausthal  in  the  Harz,  G.=7*63 — 7-66,  analyzed  by  Bammelsberg  (Min. 
Chem^  49)  afforded,  Pb  8  96*86,  Zn  S  334,  Fe  8*  0-64,  8b  8'  080=  100*03.  Schwarz  (Ber.  Ak. 
Wi£n,  xzv.  561)  found  in  one  specimen  of  iftdnmanniiej  Pb  8  7648,  with  As*  8*  9-26,  8b*  8^0*77, 
Zn  8  11*38,  Fe  8  2*10=99*88;  and  in  another,  less  lead,  only  a  tnon  of  sine,  very  little  arsenic, 
and  mnch  antimony ;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  oonstitueut. 

The  Bt^ermilpkitrelted  lead  gave  Johnston,  Pb  8  90*38,  8  8*71.  R.  Hofriann  found  8*7  p.  cl  of 
salj^mr  in  a  galenite  from  New-8inka,  Transylvania^  along  with  61*30  of  sulphate  of  lead. 

Pyr. — ^Ih  the  open  tube  gives  sulphurous  fumes.  BJB.  on  charcoal  fuses,  emits  sulphurous 
fumes,  coats  ^e  coal  yellow,  and  yields  a  globule  of  metallic  lea<i    {Soluble  in  nitric  acid. 

Obe« — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  rocks.  It  is  often  asso- 
ciated with  pyrite,  marcasite,  blende,  chalcopyrite,  arsenopyrite,  eta,  in  a  gangue  of  quartz,  calcite, 
\mte  or  floor,  etc ;  also  with  cerussite,  anglesite,  and  other  salts  of  lead,  which  are  frequent 
leeolts  of  its  alteration.  It  is  also  common  with  gold,  and  in  vems  of  silver  ores.  E.  J.  Chapman 
remarks  that  galenite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
or  some  other  arsenical  ore. 

At  Freiberg  in  Saxony  it  occupies  vems  in  gneiss;  in  8pain,  in  granite  at  linares,  and  also  in 
Catalonia,  Grenada,  and  elsewhere :  at  Glausthal  and  Neudorf  in  the  Horz,  and  at  Przibram  in 
Bohemia^  it  forms  veins  In  day  slate;  In  Styria  it  occurs  hi  the  same  kind  of  rock  in  beds;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  gray  wacke  of  Leadhills  and 
the  kiUas  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
Borthem  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Cariuthia.  In 
the  Ea^Bh  mines  it  is  associated  with  calcite,  pearl  spar,  fluor,  barite,  withorite,  calamine,  and 
blende.  Other  localities  are  Joadiimsthal,  where  it  is  worked  principally  for  the  silver;  Przibram 
io  Bf^iemia;  in  Nertschinsk,  East  Siberia;  in  Algeria;  near  Cape  of  Good  Hope;  in  Australia; 
Cbil;  Bolivia)  eta 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  Wis- 
consin. The  ore  ooours  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  era, 
especially  the  Trenton,  associated  with  blende,  smithsonite  ("  dry-bone ''  of  the  miners),  calcite, 
pjrifie^  and  often  an  ore  of  copper  and  cobalt  The  mmes  of  Missouri  were  discovered  in  172<), 
I7  Prands  Benanlt  and  Mr.  la  Motte ;  they  are  situated  in  the  counties  of  Washington,  Jefferson, 
iod  Madison.  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  Whitney  (Rep.  Up.  Miss. 
region,  1S621  belong  to  Wisconsin,  and  the  richest  portion  is  in  chat  part  of  the  State  adjoining 
BlxDois  and  Iowa.  The  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the 
IGsiBSsippi,  Wifloonsin,  and  Bock  rivers.  The  occurrence  of  calc  spar  in  the  soil,  or  sink  holes 
h  fines,  are  considered  indications  of  lead.  Fiom  a  single  spot,  not  exceeding  fifty  yards  square, 
It^OO  tons  of  ore  have  been  raised. 

Oocors  also  in  IlUnais,  at  Cave-in-Bock,  assodated  with  fiuorite.    In  New  York,  at  Bessie^  8t 
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Lawrenoe  Co.,  in  yeins  from  one  to  three  or  four  feet  in  width,  the  orystalB  often  Tery  large  (like 
fl  10,  without  t),  with  caldte,  iron  and  copper  pTiitea,  and  some  hlende  and  celestine;  near 
Wartsboro,  Sulliyan  Go.,  in  a  large  vein  in  miUstone  grit,  with  blende,  iron  and  copper  pTiites ; 
at  Ancram,  Columbia  Co. ;  in  Ulster  Co.,  where  often  in  crystalB  with  the  planes  0,  1,  3-8,  t-8,  or 
like  70,  except  that  the  edges  are  bevelled.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec, 
where  the  ore  is  associated  with  chaloopyrite  and  blende;  also  less  extensivelj  at  Blue  Hill 
Bay,  Bingham,  and  Parsonsville.  In  New  Hampshire^  at  Eaton,  with  blende  and  chaloop}rrlte ; 
and  also  at  HaverhiU,  Bath,  and  Tamworth.  In  Vermimi,  at  Thetford.  In  OonnecHciUf  at  Middle- 
town,  in  a  vein  in  argiUite,  massive  and  crystalline.  In  JfassachuaeUaj  at  Southampton,  Levorett, 
and  Sterling.  In  Pennsylvania,  at  Fhemxnlle  and  elsewhere.  In  Virginia,^  at  Austin's  mines  in 
Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tbnnesiee^  at  Brown's  Creek, 
and  at  Haysboro,  near  ^a8hville,  with  blende  and  heavy  spar.  In  Miehigan^  in  the  region  of 
Chocolate  river  and  elsewhere,  and  Lake  Superior  oopper  districts;  on  the  N.  shore  of  L. 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  California^  at  many  of  the  gold  mines.  In  Nevada^  abundant  on  Walker's  river,  and  at 
Steamboat  Springs,  Qalena  district  In  Arizona,  in  the  Castle  Dome,  Eureka,  and  other  districts. 
In  Colorado,  at  Pike's  Peak,  etc. 

Alt. — Minium,  anglesite,  cerussite^  pyromorphite,  wulfenite,  tetrahedrite,  chalcodte,  diallogite, 
quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorphs  after 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  setting  firee  of  sulphur,  is  the  most  oonunon. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  Anom  Bemkastel  on  the  Mosel, 
Breithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxL  99,  1862,  xzii  36,  18H8),  which  he  calls 
plumbeine,  or  one  species  of  his  SexanguUieSj  regarding  this  sulphid  of  lead  as  crystallised  in 
hexagonal  prisms,  and  not  a  pseudomorph.  It  has  G.=6*729 — 6*87,  and  hexagonal  cleavage. 
He  places  with  it  the  stalactitic  salena  of  Cornwall,  Freiberg,  and  Przil^ram. 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  octahedral  cleavage^  as  first  observed 
by  Dr.  John  Torrey.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  deavage.  See  Am.  J. 
Sci.,  II.  XXXV.  126.  Dr.  Torrey  observes  that  on  moderate  heating  (he  cleavage  becomea  cttbie.  In 
Bpeciilc  gravity  it  does  not  differ  from  ordinary  galenite. 

^urnetite  of  Ch.  Mdne  (C.'R.,  11  463),  supposed  to  be  near  tetrahedrite,  is  pronounced  by 
Fournet  (C.  R,  liv.  1096)  a  mixture  of  galenite  with  copper  ore. 

Artif.^}alenite  is  sometimes  a  ftimace  product  It  has  been  made  in  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz) ;  also  by  suspending  sulphate  of  lead  in  a 
bag  in  water  saturated  with  carbonic  acid,  and  in  whidi  putrid  fermentation  is  kept  up  (as  by  an 
oyster  in  the  water),  there  resaltmg  an  incrustation  of  ^enite  upon  the  shells  (Qiages,  Brit 
Assoa,  206.  1863). 

44A.  H(7AS0OLrra  i>a»a.  (Qalena  blendosa  Vomeyko,  Mtn.,  168,  1860.  Sulphid  of  lead  and 
zinc  D.  fbrbea,  Phil  Mag.,  Iv.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  sacoharoidal  texture,  a  lead-gray  color  rather  paler  than  ordinary  galenite,  but  little 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtained 
(1.  a)  3  19-2,  Pb  48-6,  Zn  25*6,  gangue  8*1 ;  which  corresponds  nearly  to  Pb  S  +  1^  Zn  S.  It 
oomes  fh>m  Ingahuas,  in  the  province  of  Huasco,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  part  of  the  veiu. 

44B.  CuPBOPLUMBiTB  Breith.  {KupferUeiepaik  of  the  Germans,  Oakna  cobriza  DomeykoX  fV?na 
C!hili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  descriptioD  implies 
(Min.,  1860,  168),  a  mere  mixture  of  galenite  and  chalcodte.  The  structure,  color,  and  lustre 
vary  from  those  of  galenite  to  those  nearly  of  chalcodte  and  oovellite :  the  color  a  little  darker, 
and  passing  to  iron-gray  and  hidigo-blue ;  the  lustre  generally  feeble  and  sometimes  almost  want- 
ing, and  looking,  says  Domeyko,  "  as  if  sulphuret  of  copper  were  distributed  through  it"  The 
specimens  contain  disseminated  ores  of  copper,  and  come  firom  a  mine  in  Catemo  (Aconcagua). 
Analyses:  1,  Plattner  (Pogg.,  IxL  671);  2,  Field  (Am.  J.  Sd,  IL  xxvii.  387) : 

1.  S  [15-1]    Pb  64-9    Ou  19-6    Ag  0'6  =100  Plattner.    a.=6-4-6-43 

2.  Algodonea  17*00  28-25        53-63=98-88  Field.    a.=6*10. 

Field  has  named  the  variety  analyzed  by  him  AUeoniie ;  it  was  from  Mina  Grande,  near  Co- 
quimbo.  According  to  G.  Ulrich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  Austrah^ 
Geuth  suggests  that  this  mineral  may  have  resulted  fh>m  the  alteration  of  galenite,  which  is  prob- 
ably true  in  some  cases. 

46.  OliAUSTHAUTB.  Selenblei  Zinhen,  1823,  Pogg.,  iL  416,  1824,  ill.  271 ;  H.  Bose,  lb.,  ii* 
415,  ill  281.  SelenioretofLead.  Plomb  s^leniur^  fV.  Clausthalie  JB^ud,  Tr.,  ii.  531.  Claus- 
thalite. 
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KobdtrBleiglaiis  [=Ck>baltio  Oalena]  Hausm,,  Nordd.  Beitr.  B.  H.,  ill  120.  KoMttdeien  ffaimL, 
Handle  183,  1813 ;  id.  Strom,  df  Hausm,,  Gott  gel  Ans.,  1826,  329.  Selenkobaltblei  &  So$e, 
Pogg^  in.  888,  290.    Tilkerodite  JSaid.,  Handb.,  666,  1846. 

Isometric.  Occurs  commonly  in  fine  granular  masses ;  some  specimens 
foliated.     Cleavage  cubic. 

H. = 2*6 —3.  G. = 7*6 — 8*8.  Lustre  metallic.  Color  lead-gray,  somewhat 
bluish.     Streak  darker.     Opaque.     Fracture  granular  and  shining. 

Gomp^  Var.— Pb  Se=Selemttm  27*6,  lead  72*4=100.  Besides  (1)  the  pare  selenid  of  lead,  there 
are  others,  often  arranged  as  distinct  species,  which  contain  cobalt,  copper,  or  mercury,  in  place 
of  psrt  of  the  lead,  and  sometimes  a  Uttle  silver  or  iron.  The  proportions  of  these  ingredients 
Tary  so  mach  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Rammelsberg 
stBteB,  ifl  yet  doubtAiL  (2)  The  oobaltic  ore  (anaL  8^  Tilkerodite  Haid.,  is  here  retained  as  a  va- 
riety of.  dausthalite.  It  affords  the  formula  6  Pb  Se  +  Go  8*,  according  to  Rose,  who  makes  the 
loes  mainly  selenium ;  but  taking  the  results  as  they  stand,  6  Pb  Se-f-  Co  Se. 

Analyses :  1,  H.  Bose  (L  a) ;  2,  Stromeyer  (Pogg.,  ii.  403) ;  3,  H.  Bose  (Pogg.,  ill  288) : 

Fe 

=99*40  Rose. 

=99-92  Strom.    G.=7-697. 

0*45  =98-93  Bose. 

P3pr. — Decrepitates  in  the  dosed  tube.  In  the  open  tube  gives  solenous  ftimes  and  a  red  sub- 
limate. B3.  on  charooal  a  strong  selenous  odor ;  partially  fuses.  Coats  the  coal  near  the  assay 
at  first  gray,  with  a  reddish  border  (selenium^  and  hiter  yellow  (o:i^d  of  lead) ;  when  pure  entirely 
Tcdatile ;  with  soda  gives  a  globule  of  metallic  lead.  The  Ulkerodiie  yields  a  black  residue,  and 
gives  a  oobalt-blue  bead  wiu  borax. 

Obs. — ^ICuch  resembles  a  granular  galenlte ;  but  the  &int  tinge  of  blue  and  the  B.B.  selenium 
fames  serve  to  distinguish  it 

Found  with  the  following  selenio  ores:  first  by  Zinken,  near  Harzgerode  in  the  Hars  with 
hematite,  at  Glausduu,  Tilkerode,  Zorge,  and  Lehrbach ;  at  Belnsberg,  near  Freiberg,  in  Saxony ; 
at  tiie  Bio  Tinto  mines  near  Seville,  Spain ;  Cacheuta  mine,  Mondosa^  S.  A. 

4tf.  ZOBGITB.  Selenblel  mit  Selenkupfer  ff,  Rose^  Pogg.,  iL  416, 1824.  Selenkupferblei,  Seleo- 
Ueikui^er,  Boae,  ib.,  iiL  293,  294,  296.  Seleniuret  of  Lead  and  Copper.  Zorgite  RdbJtC,  163, 
1852.    Baphanosmit  v.  Kob^  Taf.,  6,  1863. 

Massive,  granular,  like  Clausthalite. 

H,=2'6.  Q.=7— 7'5.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
Bometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.    Streak  darker.    Brittle. 

Ctomp. — ^Pb  Se  +  Gu  and  Se  hi  varying  amounts;  and  perhaps  only  a  mixture  of  clausthalite 
with  the  other  higredients.  Analyses :  1,  2,  H.  Bose  (Pogg.,  ilL  288);  3,  4^  Eersten  (ib.,  xlvL 
265): 


Se 

Pb 

Co 

1.  CbnsOwme 

27-69 

71-81 

2. 

28-11 

70-98 

0-83 

3.  THkerodUe 

31-42 

63-92 

3-14 

Se 

Pb 

Ou 

A« 

1.  TOkerode    34-26 

47-43 

16-16 

1-29  Fe  Pb  2-08=100-61  Bose. 

2.        "           29-96 

69.67 

7-86 

Fe  Pb  0-44  undec  100=99-2«  Bose. 

3.  Glasbadi    3000 

63.74 

8-02 

0-06  Pe  2-00  S  tr.,  quarts  4-6=98-31  Kerst 

4.        "           29-36 

63-82 

4-00 

0-07  FeiS  (r.,  quartz  2-06=:99'30  Kerst 

(1)  Ka  1  is  Bose's  8denbkUcuipfer=.4c  Pb+4  Gu  +  7  Se,  or  wanting  1  Se  of  Pb  Se  +  Ou  Se;  and 
(2)  Na  2  his  Sdenkupfertllek=»  Pb+4  Ou+ 12  Se,  which  is  near  2  Pb  Se  +  Ou  Se,  the  formula  of 
Ho.  3 ;  (3)  Na  4=6  Pb  Se  +  Gu  Se.  The  deficiency  of  Se  in  Noa.  1  and  2  may  be  a  result  of 
partial  alteratton. 

Pyr. — ^Like  dansthaUte,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually,  when 
cupelled,  a  trace  of  silver. 

Ofaa.— Oocurs  under  similar  droumstanoos  with  clausthalite  at  Tilkerode  and  Zorge  in  the  Ears ; 
it  GHaabach  near  Gkibel  in  Thuringia,  in  argillaceous  sohist  with  galenite,  ohaloopyrite,  malachite^  in 
a  gngoe  of  calcite,  siderite,  fluorite,  and  quartz. 
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47.  XAHRBA.OHXTB.  Selenblei  mit  Selenquecksilber  H.  Boie^  iL  418,  1824,  iH.  29*7.  Selen- 
Quecksilberblei  j^on^,  Handb.,  592, 1826.  Selenioret  of  Lead  and  Kercurj.  Lehrbachite  B,  A 
il,  Mix^  153,  1852. 

Mafisive,  ffrannlar. 

G.=7-80f— 7-876.    Color  lead-gray,  steel-gray,  iron-black.    Brittle. 
Oomp^— Pb  Se  with  Hg  Se.    Analyses :  1,  Rose  (L  c.) ;  2,  3,  Schultz  (Bamm.  Hin.  Ch.,  1011) : 

1.  Tilkerode    Se  24-97    Pb  66-84    Hg  16-94=97-76. 

2.  "  27-68  61-70  8-3X,     8  0*8,     3Pe  0-64=99-16  a,  G. =7-089. 
8.        "                 24-41           16-93           66-62,     8  11=97-96  a,  G.=8104. 

P3rrw— In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  selonid  of  mercury ;  with 
soda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selen- 
ium, and  a  sublimate  of  selenate  of  mercury  condensing  in  drops.    On  charcoal  like  dausthalite. 

Ob8.~Prom  Tilkerode  and  Lehrbadi,  in  the  Huz,  like  dausthalite. 

48.  AI^AITB.  Tellurblei  G,  Bose^  Pogg.,  zTiiL68,  1830.  Tellurid  of  Lead.  Elasmose  Huot^ 
Hin.,  i  1841 ;  0.  cPBaOoy.  Introd.  a  la  GooL,  1833  (not  of  Bend.  Tr.,  1832),  etc.  Altait  ffaid^ 
Handb.,  556, 1845. 

Isometric.    Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3-5.     G.=8-159,  G.  Rose.    Lustre  metallic.     Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oomp.— Pb  Te=Tellurium  38-3,  lead  61-7.  Analysis  by  G.  Eose  (Pogg.,  xviiL  68)  gave  silver 
1*28  p.  a ;  and  from'  an  imperfoct  approximative  determination  of  ^e  leaid  and  tellurium  Rose 
assumed  them  to  have  the  same  relation  as  in  hessite,  or  Tellurium  38-37,  lead  60*35. 

P3rr. — ^In  the  open  tube  fuses,  gives  fUmes  of  tellurous  add,  forming  a  white  sublimate,  which 
B.B.  fuses  into  colorless  drops.  On  charcoal  in  B.F.  colors  the  flame  bluish,  fuses  to  a  globule, 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ling  of  tellurid  of  lead,  outside  of  which  it 
is  brownish-yellow,  and  in  O.F.  still  more  yellow.    Entirely  volatile,  ezceptlft  trace  of  silver. 

Obs. — ^From  Savodinski  near  Siranovski,  in  the  Altai,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Elasmose ;  and  the 
later  use  Huot  adopts  in  his  Mineralogy,  and  OmaHus  d'Halloy  in  his  Introduction  to  Geology. 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  arc  reasons  enough  for  set- 
ting it  aside  altogether,  and  adoptiug  AUaUe, 

49.  BORNITZL  Kupferkies  pt,  Kupfer-Laznl  Esnckely  Pyrit,  1725.  Lefverslag,  Bran 
Kopparmalm,  Minera  Oupri  Hepatica,  Cuprum  sulfure  et  ferro  mlneralisatum,  WaU.,  283,  1747. 
Gttivre  vitreuse  violette  i^.  Trl  WalL,  1753.  Eoppar-Lazur,  Minera  Oupri  Lazurea,  OronsL^ 
175,  1758.  Buntkupfererz  Wem,  Purple  Copper  Ore  Kino,  Yariegated  Copper  Ore.  Cui- 
vre  pyiiteux  hepatique,  K  Phillipsite  Bewd.,  iL,  Tr.,  il  411,  1832.  Pyrites  erubesoens  Dana^ 
lOa,  408,  1837;  Poikilopyrites  Glock.,  Grundr.,  328,  1839.  Bomit  EaicL,  Handb.,  562,  1845. 
Poikilit  Breith.    Erubescite  Dana^  Min.,  510,  1850.    Cobre  abigarrado,  Cobre  panaceo^  Bo- 


Isometric.  Observed  planes  O,  7, 1,  2-2.  Fi^.  1,  2,  3, 11,  14.  Cleav- 
age :  octahedral  in  traces.  T^vins :  f.  50.  Massive,  structure  granular  or 
compact. 

Il.=3.  G.=4-4— 5*5.  Lustre  metallic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.     Fracture  small  conchoidal,  uneven,     ferittle. 

Oomp.,  Var. — (6u,  Fe)  S,  the  proportion  of  €u  to  Fe  varying;  and  sometimes  (there  being  an 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S'  (pyrite),  either  as  an  impurity  or  a 
chemical  compound;  at  times  also  mixed  with  chalcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  ores,  occurring  only  sparingly  at  great  depths  in  vems,  such  compounds,  or  mixtures,  are 
not  improbable. 
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(]).  In  aiiaL  1,  5,  6,  €11 :  Fe=4 :  1  nearly,  wfaenoe  the  special  Ponnula  (}  6u + i  Fe)  S=Salphiir 
Mil,  copper  70-13,  Pe  7-76=100. 

(2X  In  anal  3,  4,  17,  18,  Ou :  Fe=2  :  1  nearly,  and  henoe  (}  6a  +  i  Fe)  S=8iilphar  23*7,  cop- 
per 63  6,1^  13-8=100. 

(3).  In  the  other  analyses  FeS*  is  apparently  present  (a).  AnaL  2,  16,  19,  20,  21,  22  approxi- 
mate more  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  15 : 1 3,  whence  the  formula  1 1  (€n,  Fe) 
8  +  2  Fe  S*  (=4i  eu  8  +  Fe*  8'  Ramm.)=S  26-00,  Ou  61-87,  Fe  12-13.  (ft).  Anal  7  and  13  cor- 
respond to  6  (611,  Fe)  8  +  Fe  8*  (=6  €u  8  -I-  Fe*  8'  Ramm.).  (c).  Anal.  8,  9,  10,  12,  15,  cor- 
respond  to  5  (Cu,  Fe)  8  +  2 Fe  8'  (=3  On  8  +  2 Fe»  8^ Bamm.}=8  2804^  Cu  5560,  Fe  16-36= 
100.  {d).  Anal  34=10  (en,  Fe)  8  -H  Fe  8*  (=9  ^u  8  +  Fe«  8^  Ramm.).  Rammelshorg  writes 
for  No.  5,  106u8  +  Fe«8"=ll  (6n,  Fe)  8  +  Fe  8* :  and  for  No.  6,  8  €u  8  +  Fe*8*=9€u8  + 

In  anal  26,  the  proportion  of  copper  is  unusually  small;  6n  :  Fe=3  :  2 ;  formula  3  ^u  8  + 
Fa  8  +  Fe  S'  (=}  6u  +  i  Fe)  8  +  i  Fe  8'.  But  Mdne  ohserves  that  the  ore  is  not  pure,  and 
that  after  seperating  the  impurity,  or  what  is  so  regarded,  it  corresponds  to  6u  8  +  Fe  8*. 

The  pref«nce  of  the  ordinary  sulphid  of  iron  Fe  8*  appears  to  he  far  more  probable  than  that 
of  the  uncertain  Fe*  8*,  as  stated  on  page  38. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  UL  HI  48,  vii  640,  556);  3,  Phillips  (Ann.  PhiL,  1822, 
597);  4,  Brandes  (Schw.  J.,  xxiL  364);  5-9,  Plattner  (Pogg.,  xlvii.  361);  10,  Varrentrapp  (ib.); 
11,  Hisinger  (Afh.,  iv.  362);  12,  Ohodnef  (Pogg.,  Ixl  395);  13,  Bodemann  (Pogg.,  Iv.  115);  14, 
{^toaf  ((Efr.  Ak.  8tockh.,  1848,  66);  15-18,  £.  Bedii  (Am.  J.  8cl,  n.  ziy.  61);  D.  Forbes  (Ed. 
N.  Pha  J.,  L  278);  20,  Booking  (Ann.  Ch.  Ph.,  xcvi.  244);  21,  C.  Bergemann  (Jahrb.  Min.,  1857, 
8^);  22,  Bammelsberg  (Za  G.,  xvi'd.  19);  23,  OoUier  (priyate  oontrib.);  24,  Rammelsbei^g  (lb., 
SO);  25,  Mdne (a  B.,  bdil  53):  ^ 


8 


Ou 


Fe 

• 

6*8,  gangue  4*0=99  4  Berthier. 
13-0,  gangue  5*0=100  Berthier. 
140,  quartz  0*5=99-32  PhiUips.- 
12*75,     »•     3*6=99-63  Brandes. 

6*41=99-99  Phittner. 

7-54=99-91  PUttner. 
11*56=99-65  Plattner. 
14*84=99*84  Plattner. 
17*36,  Si  0-13=99*39  Plattner. 
14*85=100-03  Varrentrapp. 
11*80=99-83  Hisinger. 
14-94,  gangue  0*04=99*71  OhodneC 
1 1-64.  quartz  004=  100*13  Bodemn. 
10*24,  gangue  4*09=99-11  8taaf. 
18*03=98*84  Bechi 
13*87,  gangue  0*75,  Fe  1-50=98-96  B. 
16-09=99*23  Bechi. 
16-89=100*60  BechL 

11-12,  Mn  &.,  81  3*83  =  9916  Forbes— O.  = 

4*432. 
13-67=99-93  Bficking. 
11*79,  Ag  2-58=100  Berg.    a.=5— 5*476. 
11*80,  Pb  1-90,  Ag  <r.= 100-63  Ramm. 
11*77,  Ag  lr.=99*39  CoUier. 

7*63=100*11  Ramm. 
16-4,  inaoL  8*1=99  80  M^ne. 

Pjr.,  •lo« — In  the  dosed  tube  gives  a  faict  sublimate  of  sulphur.  In  the  open  tube  yields 
Rlphiirous  add,  but  gives  no  sublimate.  B.B.  on  charcoal  fhses  in  R.F.  to  a  brittle  magnetic 
imikL  The  roasted  mineral  give^  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
•oda  a  metallic  globule.    8olubIe  in  nitric  acid  with  separation  of  sulphur. 

Oba. — Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Oiystalline  varieties 
>re  foond  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Redruth,  where  it 
m  (aOtd  hy  the  miners  *'  horse-flesh  ore."  Other  foreign  localities  of  massive  varieties  are  at  Ross 
Uaad  in  Kilkmey,  fai  Ireland  i  at  Mount  Gatini,  Tuscany;  in  cupriferous  shale  in  the  Mansfeld 
^strict,  Germany;  and  in  Norway,  8iberia,  Silesia,  and  Hungary. 

It  is  the  primapal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapos ; 
■1m  oonmon  in  Fern,  Bolivia,  and  Mexica  At  the  c<n>per  mine  in  Bristol,  Conn.,  it  is  abundant, 
nd  often  in  flne  crystaUiiaaons  (C  1,  3,  4.  and  14  with  planes  0),    At  Cheshire,  it  in  met  with 


1.  Montecastelli,  Tuscany 

21-4 

67*2 

1  8t  Pancrace 

22*8 

59-2 

3.  Ross  L,  L.  Killamey 

23-76 

6107 

4.  Siberia 

21*65 

61*63 

6.  Bangerhonsen,  massitfe 

22-58 

7100 

6.  Kiskben,  mowtM 

22*65 

69-72 

7.  Woitzki,  White  8ea,  masf. 

25*06 

63*03 

8.  Condnrrm  It,  Comw.,  cry< 

28*24 

56*76 

9.  Dalame,ma«n« 

25*80 

66*10 

10. 

26-98 

68*20 

11.  Yeetanforss,  Westmannrd 

24*70 

63*33 

11  Bedmth  cry$t 

26*84 

67-89 

13.  Bristol,  Ct.  tnoMtoe 

25-70 

62*76 

14.  Westmannland 

60*56 

16.  Mt.  Catini 

24*93 

56-88 

16.           " 

23*36 

59*47 

17.  ITiemo 

23-98 

6016 

18.  Fericck) 

24-70 

60-01 

19.  Jemtdand,  Sweden 

24*49 

69*71 

W.  Coqnimbo 

25*46 

60-80 

31.  Ramos,  Mexico 

2:{*46 

62*17 

21           "                 G.= 6*030 

25*27 

6166 

13.  Bristol,  Ot 

25-83 

61*79 

24.  Unterberg 

23*76 

68*73 

tfiwCorsic* 

26*3 

50-0 
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in  cabes,  along  with  baiite,  malachite,  and  chaloodte.  Found  massive  at  Mahoopenf,  near 
Wilkesbarre,  Penn^  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated  in  small 
quaotities  with  vitreous  copper;  also  in  granite  at  Chesterfield,  Mass. ;  also  in  New  Jersey.  A 
common  ore  in  Canada^  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  L.  Mem- 
phremagog  and  Quebec. 

Named  after  yon  Bom,  a  distinguished  mineralogist  of  the  last  century.  The  name  Phillip- 
edto  has  a  prior  use  for  another  spedas. 

60.  BBRZBIiZMIXTB.  Selenkupfer  Bent.,  Afh.,  vi  42,  1818.  Selenid  of  copper;  Seleniurei 
of  Oopper.  Guivre  s^eni^  Ik-.  Beraellne  Bmd^  Tr.,  ii  634^  1832.  Barselianlte  Dcma,  Kin., 
509,  1850. 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver-white. 
Streak  shining. 

Oomi>— ^  Se= Selenium  38*4,  oopper  61 '6= 100.    Analysis  by  Berselius  (L  a): 

Selenium  40  Oopper  64. 

pyr. — In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  crystals  of  selenous 
acid.    B.B.  on  charcoal  selenous  fumes,  and  with  soda  yields  a  globule  of  copper. 
^  Obs. — Occurs  at  Skrikemm  In  Sweden,  and  also  near  Lehrbach  in  the  Han. 

'^  Beudant  gave  the  name  BereeUne  to  this  species,  which,  as  it  has  another  earlier  application  in 

the  science,  is  given  to  another  form  above. 

61.  OABTZLLTTB.    OasUllit  Bamm.,  ZS.  (>.,  xviiL  213. 

Massive.    Distinctly  foliated. 

H.=3.  •G.=5-186— 5-241.  Lustre  metallic.  Color  and  tarnish  as  in 
bomite. 

Oomp.— 4^  (€u,  Zn,  Pb,  Ag)  S+Pb  S'with  eu :  Zn :  Pb :  Ag=30 :  T :  2J  :  1).  Analysis  :  Ram- 
melsberg  (L  c.) : 

S  Cu  Zn  Pb  Ag  Fe 

26-65        41-11      12-09        1004         4*64         6'49=:100*02 

Rammelsberg  writes  the  formula  (On  Ag)*  S+  2  (Gu,  Fb,  Zn,  Fe)  & 

P3rr.,  etc. — B.B.  fUses  rather  difficultly,  and  diangee  to  a  slag  colored  red  by  oopper.  In 
nitric  acid  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solution. 
/  Obs.^ — ^From  Guanasevi  in  Mexico,  where  it  was  considered  an  argentiferous  bomite.   It  is  near 

bomite  in  constitution,  as  observed  by  Bammelsberg. 

62.  ALABANDITB.  Schwarse  Blende  {tr.  Transylvania)  JiSUer  v,  Rekhenttein,  Phys.  Arb.  Fr. 
in  Wien,  I  2nd  Quart,  86^  1784 ;  Bindheimy  Schrift  Qes.  Fr.,  Berl.  v.  452, 1784  (making  it  oomp 
of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr,,  Beitr.,  iH  35,  1802.  Braunsteinkies  Leonh.,  Tab.,  70, 
1806.  Bmnsteinblende  [=Manganblende]  Bkmhenbaehy  Handb.,  L  707,  1807.  Manganglans 
Ka/nL,  Tab.,  72,  1808.  Manganese  sulftir^,  K,  Tab.,  ilL  1809.  Sulphuret  of  Manganese. 
Schwefel-Mongan  Chrm,  Alabandine  Baud,  Tr.,  ii.  399^  1832.  Blumenbachit  Breith,,  B.  H. 
Ztg.,  zzii  193,  1866. 

Isometric.  In  cubes  and  octahedrons.  Cleavage :  cubic  perfect.  Twins : 
simple,  with  composition-face  octahedi-al ;  also  cruciform,  made  of  five  com- 
bined octahedrons.    Usually  granularlj  massive. 

H.=3-5— 4.  G.=3-95— 4-04.  4*036,  Mexico.  Lustre  submetallic. 
Color  iroD-black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
uneven. 

Oomp.—MnS= Sulphur  36*7,  manganese  63*3=100.  AnalyaeB:  1,  AifVedson  (Ak.  H.StOGkh« 
1822);  2,  Bergemann  (Jahrb.Min.,  1867,  394): 

1.  Tranajlfania       Sulphur  87*9       Manganese  62*1=100  ArfVedson. 

2.  Mexico  "       36-81-  "        62-98=99'79  Bergemann. 
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EtrUer  analjses  hj  KUtproth,  Yftoqiieliii,  and  De)  Bio  give  erroneous  resuHs,  the  flrsttwo  find- 
ing it  mainly  Mn,  with  11  to  16  a 

^Pyr. — Unchanged  in  the  closed  tube.  In  the  open  tube  snlpharous  ftimes.  Boatted  on  cfaarooal, 
the  aaaaj  ia  oonyerted  into  oxjd,  whi<^  with  the  fluxes,  gives  the  reactions  of  manganese.  Solu- 
ble in  dflute  nitric  add,  with  evolution  of  sulphuretted  hydrogen. 

Obs.-»Manganblende  ooours  in  veins  in  the  gold  mines  of  Nagyag,  Eapnik,  and  Offenbanya,  in 
Transylvania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz;  at  Gersdorf,  near 
TnXbifg,  a  variety  containing  a  trace  of  arsenic ;  in  Mexico,  at  the  mine  Predosa  in  Puebla^  with 
tatrahearifee. 

With  regard  to  the  crudform  twins  of  five  octahedrons,  Schrauf,  who  describes  them,  observes 
that  6  times  the  tetrahedral  angle  lOi  is  nearly  ZtO\ 

63.  8TBPOORITB.    Sulphuret  of  OobaH  Middlekm,  PhiL  Mag.,  in.  xvhi.  862, 1 846.  Syepoorite 
J,  XieoU,  Min.,  468,  1849.    Kobaltsulftuet  pt,  Schwefel  Kobalt  pt,  Kobaltkies  pt,  Graukobalt- 

Massive,  disseminated  in  grains  or  veins. 
G.=5*45.     Color  steel-gray,  inclining  to  yellow. 

Oonipi^Oo  8=Salphur  36%  cobalt  64*8= 100.    Analysis  by  Middleton  (L  a) : 

Sulphur  36*36        Cobalt  64*64=100. 

Obs^— From  Syepoor,  near  B^Jpootanah  in  North-west  India,  where  it  occurs  in  andent  schists 
with  pyrrhotite.    It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

64b  PBNTEaAMDXTB.      fisen-Nickelkies  Seheerer,  Fogg.,  Iviii.  816,  1843.     Sulphuret  of 
Iroo  and  NIdceL    Pentlandite  J)ufr^  Min.,  IL  649,  1866.    Kicopyrite  SJup^  Mln.,  807,  1867. 

Isometric.    Cleavage  octahedral.    Massive,  grannlar. 
IL=3"5— 4.    G.=4*6.    Color  light  bronze-yellow.    Streak  light  bronze- 
brown.    Not  magnetic. 

Oooui^iNi+IS^)  8=  Sulphur  36*0,  iron  41*9,  nickel  221=100.  Analysis:  Scheerer 
PftggnlviiL  J-- 


(Pdgg.,IviiL316): 


8  Fe  Ki  Cn 

1.  36*46        42-70        18*36         1*16=98*66 

2.  86*64        40*21        21*07         1*78=99-70 


Szdnding  the  copper  as  ofaaloopyrite,  Na  1  gives  8  37*02,  Fe  43*73,  Ni  19*26 ;  Na  2,  S  36*86,  Fe 
40*86,  Ki  22*28.  ttivot  found  (Duflr.  Min.,  I  c.),  for  the  ore  from  Oraigmuir  in  Arg^e^iire,  8  36*8, 
Fe  64*8,  Ki  7*6,  quarts  1*4=99*6. 

Pyr.— In  the  open  tube  sulphurous  fumes.  The  powdered  mineral  roasted  B.B.  on  charcoal 
gires  witti  the  fluxes  reactions  for  nidcel  and  iron. 

Oba.  Occurs  with  chalcopyrite  in  a  hornblende  rock  near  LUlehammer  in  Southern  Norway; 
■lightly  mixed  with  magnetite  at  Oraigmuir,  9  m.  from  Inverary,  in  Argyleshire,  Scotland,  in 
mbs ;  also  2  m.  from  Inverary,  both  extensively  mined ;  at  Wheal  Jane  in  Kenwyn,  Cornwall 
The  ore  is  valuable  for  tbm  extraction  of  nkdceL 

Haaad  after  Mr.  Pentland. 

fttt.  QattHAUmS.    Kidcelwismuthglans  v.  Kob^  J.  pr.  Oh.,  vl  332,  1836.    Bismuth  mdcel. 
GrOnauite  hlcoL,  Min.  468,  1849.    Saynit  v,  Kob.,  Taf.,  18,  1863. 

liometric.    Fig8.  2,  6,  7.     Cleavace  octahedral. 

H.=4-5.  0.=5*13.  Lustre  metallic.  Color  light  steel-gray  to  silver- 
white,  often  yellowish  or  grayish  through  tamilb.  Streak  dark  gray. 
Brittle. 

Ooopi^Aiialywt:  1,  KobeU  (L  c.).  2,  8,  Sdmabel  (Bamm.,  4th  SuppL,  164) : 
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S  Bi         Ni       Pe  Co  Ou  Pb 

1.  38-46  1411  40-66  348  028  1-68  l-68=100-24  KobeU. 

2.  31-99  10-49  22-(»3  6-65  11*24  11-69  7-ll  =  U>0  SchnabeL 

3.  3310  10-41  22-18  6*06  11-13  11-66  4-36=100  SchnabeL 

The  sulphur  is  to  the  metals  present  as  4} :  3.    No  probable  formula  has  beon  deduced. 
Pjrr^  etc — Fuses  to  a  gray,  brittle,  magnetic  globule,  coloring  the  Gharcoa]  greenish-jeOov 
Dissolves  in  nitric  acid,  excepting  the  sulphur. 
Obs.— Found  at  Grunau,  in  Sayn  Altenkirchen,  with  quartz  and  chaloopjrrite. 

66.  SPHALBRmi  or  BLENDE.  Galena  inanis,  Germ,  Blende,  Agric^  Interpr^  4^  ISU 
BLaude,  Pseudo-galena,  Zincum  S,  As,  et  Fe  mineralisatum,  Wofi.,  Min.,  248,  174T.  Zmctm, 
cum  Fe,  S  mineralisatum  Bergm,^  Sdagr.,  1182.  Sulphuret  of  zina  Zino  sulAir^  /h  Ziao 
Blende.    Sphalerit  Ohck,,  Syn.,  11,  1841.    Black-Jaok  Engl  Miners. 

Cleiophane  NvUaL  Marmatite  (fr.  Marmato)  Bousatngafdt^  Pogg.,  xriL  399, 1829.  Przibnato 
Euot^  Min.,  298,  1841.  Marasmolite  Shep,^  Am.  J.  Sd.,  II.  xiL  210,  1861.  Ghriatopfait  BroA, 
B.  H.  Ztg.,  xxiL  21.    Rahtite  Shep,,  Am.  J.  Sci.,  H.  xK.  209,  1866. 

Isometric:  tetrahedral,  Observed  planes,  (?;  /;  1;  2;  i-f,  t-2;  2-2, 
3-3,  4-4,  5-5.'  FiKs..3,  29  to  33;  also  73,  74.  Cleavage:  dodecahednd, 
higJily  perfect.  Twins :  composition-face  1,  as  in  £  75 ;  also  76,  of  which 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  some- 
times fibrous  and  radiated ;  also  massive,  compact. 

16 

13 


H.=3-5-4.  G.=3-9-4-2.  4-063,  white,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Yranft- 
parent — ^translucent.  Fracture  conchoidaL  Brit- 
tle. 


Oomp.,  Var. — ^Zn  S=:Sulphnr  88,  dnc  61=10a    But 
having  part  of  the  zinc  replaced  bj  iron,  and  sometiniea  bj  oad- 
mium. 

Yar.  1.  Ordinary.  Containing  little  or  no  iron;  oolora  wldto 
to  yellowish-brown,  sometimes  black;  G.=3*9— 4*1.  The  fwre 
white  blende  of  Franklin,  N.  J.,  is  the  cleiophane  (anaL  5). 

2.  Fsrrifmma;  Marmatite.  Containing  10  p.  a  or  mor»  of 
iron;  dark-brown  to  black ;  G.=3-9— 4-8.  The  proportion  of  sulphid  of  Iron  to  snlphid  of  wtf 
varies  from  1:5  to  1:2,  and  the  last  ratio  is  that  of  the  christopTUie  of  Brdtlurapi  (L  eX  ■ 
brilliant-black  blende  from  St  Christophe  mine,  at  Breitenbninn,  near  Johanngeovgenstadt,  ksvlsf 
G.=3-91— 3^23  (1.  a). 

3.  Cadmiferaus;  PrzibramHe.   The  amonnt  of  cadmium  present  in  any  blende  thus  fiu*  waaSjmd 
is  less  than  5  per  cent 

Each  of  the  above  varieties  may  occur  (a)  in  crystals ;  (b)  firm,  fibrous,  or  oohtomar,  it  timm 
radiated  or  plumose ;  (c)  cleavable,  massive,  or  foliated;  (d)  granular,  or  oonqpad  j -"- 
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The  hrasa-ort  (Memingen  G^enn.)  of  early  mineralogists  is  a  mixture  of  blende  and  ohalcopjrite. 
Sbepiird*s  maramwiiie  (L  c.)  is  ajMUtially  decomposed  blende  containing  some  free  sulphur. 

Analjsea:  1,  AHTedson(Ac;  U.  Stockh.,  1822,  438,  Pogg.,  I  62);  2,  Lowe  (l^ogg.,  xxxviii  161); 
8,  Kertten  (Pogg^  IxUL  132);  4^  0.  Kuhlemann  (Za  nat.  Yer.  Halle,  viiL  499);  5,  T.  H.  Hen^ 
(Pha  Mag^  lyn  23);  6,  J.  L.  Smith  (Am.  J.  ScL,  XL  zx.  250);  %  8,  9,  Jackson  (G.  Bep.  N. 
Hampshire,  208):  10,  Scheerer  (Pogg.,  bcv.  300);  11,  12,  Bechi  (Am.  J.  Sd,  IL  ziv.  61);  13, 
Scfaeerer  (B.  R  Ztg.,  six.,  Na  15);  14^  Hehiichen  (fi.  H.  Ztg.,  xxiL  27);  15,  Lecanu  (J.  de  Phorm^ 
iz.  457);  16,  17,  1^  Berthier  (Ann.  d.  M.,  ix.  419);  19,  20,  Boussingault  (Pogg.,  xril  399): 

8         Zn         Fe  Cd 

33-66  66-34  =100  ArfVedson. 

3316  61-40      2-29  l'50=98-34  Ldwe. 

32-10  64-22      1*82  «r.,  Sb  and  Pb  0*72,  H  0-80=99-16  Kersten. 

33-04  65-39      M8  0*79,  Cu  013,  Sb  0-63=10106  Kuhlemann. 

32-22  67-46  (r.= 99-68  Henry. 

38-82  64-39  0 98,  Ou  0-32,  Pb  0-78=10029  Smith. 

33-22  63-62      310  0*6  including  loss =100  Jackson. 

33-4  55-6        8-4  2  8=99-7  Jadcson. 

82-6  620  100  3*2,  Mn  13=991  Jackson. 

83-78  63-17  11-79  ,  Mn  074,  Cu  lr.= 99-43  Scheerer. 

32-12  60-90  11-44  1-23,  Pe  S«  0-76=96-44  BechL 

33-65  48  11  16-23  Ir.,  Cu  <r.=97-99  Bechl 

33-82  54-17  11-19  082,  Mu  0-88=100-88  Scheerer. 

33-57  44-67  18*25  0-28,  Mn  2*66,  Sn  ir.=99-43  Heinichen. 

ZnS  FeQ 

82-76  13-71=96-47  Lecanu. 

91-8  6-4=98-2  Berthier. 

75-5  17-2=92-7  Berthier. 

94-4  6-4=99-8  Berthier. 

77-6  22-6=100  Boussingault 

76*8  23-2= 100  Boussingault. 


2.  Pribram,  >S&rott9 

3.  Ovinthia,  Baibcl,  rk.  yw. 

4.  Olausthal,  biack 

5.  N.  Jersey,  while 

6.  PhenixTille,  Pa. 

7.  Eaton.  N.  H.,  ywh.  bn, 

8.  Lyman,  K.  H. 

9.  Shelbume,  K.  H. 

10.  Christiania,  yS^TMtf 

11.  Tuscany,  marmatUe 
11        **  " 

13.  THiribi,  N.  G.,  M^  (n. 

14.  CaknstopKHe,  black 


15.  Charente 

16.  England,  gray 

17.  Oi^ilin,  brown 

18.  lAohon 

19.  Marmalo,  JformoKfo 


The  marmaaie  of  anal  19  affords  the  formula  3  ZnS  +  FeS=77  Zn  S  and  23  FeS;  of  anal  12,  6 
Zn  8<t-2  FeS;  another,  of  brown  color,  from  near  Burbach  in  Siegen,  afforded  Scihnabel  (Pogg., 
er.  144)  6  ZoS+F^;  Breithaupt's  ehri3tophile=2  ZnS  +  Fea 

Pyr^  elo. — In  the  open  tube  sulphurous  frimes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  R.F.,  some  rarieties  ^ve  at  €t8X  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  ooatiog  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solution 
the  sine  coating  gires  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
with  borax  a  reaction  for  iron.  With  soda  on  diarcoal  in  B.F.  a  strong  green  zinc  flame.  Difll- 
colt^  ftiaible. 

DiaaolTes  in  muriatic  add,  during  ^diich  sulphuretted  hydrogen  is  disengaged.  Some  specimens 
phoaphoreaoe  when  struck  with  a  steel  or  by  friction. 

Obt. — Occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena; 
also  with  barite,  chalcopyrite,  fluorite,  siderite,  and  fr^uently  in  silver  mines. 

Derbyshire,  Cfuroberland,  and  Cornwall,  afford  different  yarieties ;  also  Transylrania ;  Hungary ; 
the  Hare;  Sahla  in  Sweden ;  Ratieborzitz  in  Bohemia;  many  Saxon  localities.  Splendid  crystals 
ar»  found  in  BinnenthaL  A  variety  having  a  divergent  fibrous  structure  and  pmsenting  botry- 
oidal  forms  is  met  with  in  Cornwall ;  at  Baibel ;  and  at  Geroldseck  in  Baden. 

Aboiiodfl  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  K.  Tork^  Sullivan 
Co,  near  Wurtsboro',  it  constitutes  a  large  part  of  a  lead  vein  in  millstone  grit,  and  is  occasionally 
ia  octahedrons;  in  St  Lawrence  Co.,  brown  blende  occurs  at  Cooper's  falls,  in  a  vein  of  carbonate 
of  fiaw ;  at  Mhieral  Pomt  with  galena,  and  in  F^^der,  on  the  fimn  of  Mr.  Belmont,  in  a  vein  with 
Iroa  and  copper  pyrites  traversing  serpentine;  at  the  Ancram  lead  mine  in  Coliunbia  Co.,  of 
rsQow  and  brown  colors;  in  Hmestone  at  Lodcport  and  other  places,  in  honev  and  wax-yeUow 
erTstala  often  transparent;  with  galena  cm  Flat  Creek,  two  miles  south-west  of  Spraker's  Basin. 
In  Mam^  at  Sterling  of  a  cherry-red  color,  with  galena;  also  yellowish-brown  at  the  Southampton 
bad  mines ;  at  Hatfield,  with  galena.  In  K  Hamp^  at  the  Eaton  load  mine ;  at  Warrea  a  kirge 
yeia  of  bbok  blende.  In  Maimt,  at  the  Lnbec  lead  mines ;  also  at  Bingham,  Dexter,  and  Parsons- 
Ul  In  Oam^  y^wish-green  at  Brookfleld;  at  Berlin,  of  a  yeUow  color;  brownish-black  at 
Babiirj,  and  yeUowish-brown  at  Lane's  mine,  Monroe.  In  N,  Jertey^  a  whiie  variety  {elewphane 
oC  Kuttall)  at  Franklin.  In  PenfL,  at  the  Wheatley  and  Perkiomen  lead  mines,  in  handsome 
OTalaUnations:  near  Friedensville,  Lehigh  Co.,  a  while  waxy  var.  In  Vtrgima^  at  Walton's 
iroAd  mioei  Louisa  Co.,  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Co ,  where  it  occurs 
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ciTrtalllsed,  or  in  radiated  crystallizatioDS.  In  MieMgany  at  Prince  vein,  Lake  Superior,  abundant 
In  lUinaiSy  near  Boeidare,  with  galenite  and  calcite;  at  Maraden'a  diggings,  near  Galena,  in 
stalactites,  some  6  in.  or  more  through,  and  covered  with  cryst  prrite,  and  galenite.  In  Wiaeonsin^ 
at  Mineral  Point,  in  fine  cryBtals,  and  many  of  large  size  (3  in.  trough,  or  so),  altered  to  smith- 
sonite.    In  Tmnesaee,  at  Havsboro',  near  NashTille. 

Named  Uende  because,  while  often  resembling  galena,  it  yielded'  no  lead,  the  word  in  German 
meaning  Uind  or  deceiving.    Sphaleriie  is  from  ofa\i(»6tj  treacherous. 

Alt.— Blende  by  ozydation  changes  to  zinc  vitriol  Calamine  (2n*  Si  +  \\  ^,  smithsonite  (2n 
C),  and  limonite  occur  as  pseudomorphs.  The  sulphate  is  decomposed  by  bi-carbouate  of  lime, 
producing  smithsonite ;  and  the  alkaline  silicates  in  solution,  acting  on  the  sulphate  or  carbonate, 
afford  silicate  of  zina 

Artif. — Blende  may  be  made  in  crystals  from  a  solution  of  sulphate  oontaining  some  putrifying 
animal  matter;  in  an  experiment  by  Gkges,  using  oysters  for  the  animal  matter,  the  shells  were 
turned  partly  into  carbonate  of  zinc  and  seienite,  and  some  blende  inorusted  them.  Also  may  be 
made  by  subjecting  heated  ozyd  or  silicate  of  zinc  to  vapors  of  sulphur. 

RdMUe  of  Shepiiffd  (L  c)  is  a  wholly  uncrystalline  blende,  with  G. =4*1 28,  containing  iron  and 
copper,  and  probably  a  mere  mixture  of  blende  and  other  minerals.  Shepard  says  that  it  occurs 
"  in  the  upper  decomposed  portion  of  the  Duoktown  copper  lode,  associated  witii  melaeonite  and 
various  mixtures  of  chaloopyrite,  redruthite,"  etc  The  specimen  analyzed  by  Mr.  Tyler  for  Prof. 
8hepard  was  iron-black,  while  Shepard  says  that  the  mineral  ia  "  dark  lead-gray,  with  a  tinge  of 
blue,  not  unlike  some  of  the  ores  of  antimony."  Tyler  obtained  (1.  a)  for  the  oomposition  of  his 
specimen,  S  33*36,  Zn  47*86,  Fc  6'18,  Cu  14*00,  giving  approximately  10  S,  7  Zn,  1  Fe,  2  Cu,  and 
equivalent  to  7  Zn  8  +  Fe  S*+Ou  8,  or  7  of  blende,  with  1  pyrite  and  1  chaloocite  (redruthite). 
Binoe  €u  (not  Cu)  replaces  Fe  and  the  related  metals  in  the  sulphids,  the  formula  cannot  be  (Zn, ' 
F^i  Cu)  S,  or  that  of  a  cupreous  blende. 

67.  VOIiTZITB.    Yoltzine  j^m^  Ann.  d.  M.,  HI.  iiL  619, 1833.  Oxysulphuret  of  Zinc.  Leber- 
blende  Breiih^  J.  pr.  Gh.,  xv.  1838,  R  H.  Ztg.,  xxil  26.    Yoltzit  Ramm^  Handw.,  260,  1841. 

Ill  implanted  spherical  globules ;  Btructure  thin  curved  lamellar. 

H.=4--4'5.  Q-.=3-66— 3*81,  Lustre  vitreous  to  greasy ;  or  pearly  on 
a  cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or 
subtran^ucent. 

Var.— G.=3'66  flr.  Bosidres,  Foumet;  3'691  fr.  Geyer;  3'711  fr.  Marlenberg;  8*777  fr.  Corn- 
wall ;  3*804  fir.  Johanngeorgenstadt 

Oomp.— 4  Zn  S+Zn  0=Sulphid  of  zinc  82*73,  oxyd  of  zinc  17*27=100.  Analyses:  1,  Four- 
net  (La);  2,  lindaker  (YogVs  Min.  Joach.,  175): 

1.  Bosidroi  Zn  S  82*92  Zn  0  15*34  9e  1*84  Besinous  sabst.  6*.=rl00'10  Foomet 

2.  Joachimathal  82*75  17*25=100  Lindaker. 

Pyr.,  «to.— B.B.  like  blende.    In  muriatic  acid  affords  fiimes  of  sulphuretted  hydrogen. 

Obs. — Occurs  at  Bosi^res,  near  Pont  Gibaud,  in  Puy  de  D6me ;  Klios  mine  near  Joachimsthal, 
"with  galenite,  blende,  native  bismuth,  eta;  near  Marienberg  (tiie  ItlberUende);  Hodimuth  near 
Qeyer ;  Cornwall,  probably  at  Bedruth ;  at  Bemkastel  on  the  Mosel,  in  pseudomorphs  after 
quartz. 

Named  after  the  French  mining  engineer,  Yoltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  smelting-works  has  been  shown  to  be 
blende. 

68.  HBBSXTB.    TeUurailber  O.  Eoee,  Pogg.,  xriii.  64,  1830.    Savodinakite  Huoti  Min.,  i.  187, 
1841.    Tettnrlo  BflTW.    Hessit  JHM;  Qrunds.  ^yst  Kryst,  49,  1843. 

Orthorhombic,  and  resembling  chaloocite,  Kenngott,  Peters.  Occurring 
planes  Oj  /,  t-*,  iri^  mrl^  irUy  and  others.  Cleavage  indistinct.  Massive ; 
compact  or  nne-grained ;  rarely  coarse-granular. 

H..=2— 3-5.  G.=8-8— 8*6.  Lustre  metallic.  Color  between  lead-gray 
and  steel-gray.    Sectile.    Fracture  even. 

Oomp. — Ag  Te=TeIlurium  37*2,  sOver  62*8=100.    ffiker  sometimes  replaced  in  port  by  gold. 
Analyses:  1,  2,  G.  Bose  (Pogg.,  zviii  64);  8,  Pets  (ib.,  lyii.  647);  4^  Bammelsberg  (4th  SuppL, 
220): 
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1.  StTO^nflki,  Altai  Te  36-96  Ag  6242    Fe  0-a4=9d*62  Boee. 

2.  «  "      G.=8-41-8-665    36-89        62-32  0-50=:99-71  Eoae. 

8,  Nagyag  a=8-31-8-46     [8716]       61-66,  Au  0-69,  Fe,  Pb,  S,  <r.=100  Peta. 

4.  Betebanjft  27-96        64*67    Foreign  subfltanceti  16-26=97-88  Bamm. 

Pyr^ — In  the  open  tnbe  a  faint  white  sublimate  of  tellarous  add,  which  B.B.  Aisea  to  colorless 
^obules.  On  duiJCOQl  Aises  to  a  black  globule ;  this  treated  in  B.F.  presents  on  cooling  white 
deaadritic  points  of  silver  on  its  surface;  with  soda  gives  a  globule  of  silver. 

Gbtu — Occurs  in  the  Savodinaki  mine,  about  10  versts  from  the  rich  silver  mine  of  Zirianovskl, 
in  the  Altai,  in  Siberia,  in  a  talcose  rock,  with  pyrite,  black  blende,  and  chalcopyrite.  Specunens 
in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Kagyag  in  Transyl- 
vania^ and  at  Retzbanya  in  Hungary ;  Stanislaus  mine,  Oalaveras  Co.,  Oal 

Keongott  examined  crystals  from  Nagyag,  and  Peters,  from  Betsbanya.  Hess  made  the  Altai 
mineral  rhombohednd,  which  Kokscharof  does  not  sustain. 

68 A.  Peizttb.  (Tellursilber  PeUs^  Fogg^  IviL  470;  TeQurgoldsilber  ffauam.^  Handb.,  1847. 
Petzit  ffcUd^  Handb.,  1346.)  Differs  from  hessite  in  gold  replacing  much  of  the  silver.  H.=2'6. 
G.=8-72— 8*83,  Petz;  9—9*4,  Eustel.  Color  between  steel-gray  andiron-black,  sometimes  wi^ 
pavomne  tarnish.  Streak  iron-Uack.  Brittle.  (k>mposition  AuTe+4i  AgTe,  Pete:  AuTe+8 
AgTe,  Genth.  Analyses:  1,  Petz  (L  c);  2-4^  Genth  (Am.  J.  Set,  XL  zlv.  310);  6,  Kustel  (ib., 
R  H.  Ztg.,  1866,  128) : 


1.  Kagyag                  Te [34*98]  Ag  46-76 

8.  Stanislaus  mine     (|)  [32-23]  4214 

8.  Golden  Bule  Qiine        32*68  41-86 

4.        "            "               [34-16]  40-87 

&  StanidauB  mine           85-40?  40*60 


Au  18-26,  Fe,  Fb,  S  ^.=100  Pete. 
26*08=100  Genth. 
26-60=100-14  Genth. 
24-97=100  Genth. 
24-80=100*80  KusteL 


Occurs  at  the  localities  stated,  with  other  ores  of  telluriunL 

69.  PATiTIMTWZmi.    Dalemindt  BrtWky  B.  H.  Ztg.,  zxl  98,  1862,  xzii  44,  1868. 

OrthorhombiCj  and  isomorphons  with  chaloocite :  I A  /=116°.     Occur- 
ring planes  0,  l^  ^,  2-5, 1-^. 
fl. =2-2-6.   G. =7-044-7-049.  Physical  characters  like  those  of  argentite. 

Coai|w — Ag  S,  or  same  as  for  argentite,  it  being  the  same  chemical  oompoond  under  an 
(sthorliombic  form. 
Pyr.— Same  as  for  argentite. 

ObflM — ^From  the  Himmelfahrt  mine  near  Freiberg.    Much  resembles  stephanite. 
Named  from  Dahninzien,  the  ancient  name  of  Freiberg. 
Akanthite  is  also  orthorhombio  sulphid  of  silyer,  but  of  very  different  angles. 

6a  AOANTSCTIL    Alcanthit  Kewf.,  Fogg.,  zcv.  462,  1855. 

Orthorhombic.    /A  7=110^  64' ;   Oa  l-t=124°  42' ;  a  :h  :  c=l'4M2 : 
1 :  1-4523.    Observed  planes :  as  in  f.  77,  with  also  vertical  i-S,  i-2 ;  domes, 


fit,  ft?,  Hh  H  2^,  8-??;  octahedral,  i,  +;  fK?;  H;  Hi  H;  2-8; 

fS;  H;  204! ;  4-2,  f  i,  1-2,  H  ^i  (DauW). 

0  A  1-»=135*  10' ;  <?  A  1=119°  42^  O  A  f  2=140°  ^^ 


40',  t4  A  2-a=138°  33',  i-i  A  7=124°  33',  1 A  1,  over 
l-t.=88°  3'  (obs.)  1  A  1-1=150°  31'  (obs.)  1  A  7  = 
Wr  18',  l-f  Aa=145°  18',  1-i  A  1-t,  over  i-t^^=110° 
36'.  Twins :  composition  parallel  to  l-l.  Crystals 
usoallj  slender-pointed  prisms.  Cleavage  indistinct. 
H.=2-5  or  nnder.  G.=7-16-7'33 ;  7'16-7-236, 
from  Fimber^;  7-188— 7*326  from  Joachimsthal. 
Lustre  metalhc  Color  iron-black  or  Uke  argentite. 
Fracture  uneven,  giving -a  shining  surface.    SectUe. 

Oompb — Ag  S,  or  Eke  argentite.  P.  Weselskj  obtained  (J.  pr. 
Ql,  Izxri.  487)  ttoim  a  Freiberg  specimen  86*71  silver,  12*70  sul- 
pbir;  from  a  Joachimsthal  specimen,  87*4  silver. 

P^«— Same  aa  for  argentite. 
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Obs. — At  JoachimBthal,  with  pyrite,  ai^ntite,  and  caldte,  usually  on  quarts;  also  at  the  Him- 
melftirst  mine,  near  Freiberg  in  Saxony,  along  with  argentite  and  Btepluaiite.  The  crystals  are 
parallel  with  those  of  stromeyerite  when  1-i  is  made  /;  in  that  ease  /A  7=110°  36',  and  7-1 A  ]-i 
=89°  40';  while  in  stromeyerite  these  angles  are  119°  36'  and  t-l  A  1-1=91°  44';  and  twins  are 
compounded  parallel  to  7  in  each.  On  cryst,  see  H.  Dauber,  Ber.  Ak.  Wien,  zxziz.  685.  The 
prisms  1-i,  and  7,  correspond  nearly  in  angle  to  the  twining  form  }-{  of  chaloodte. 

The  ore  analyzed  by  W.  C.  Taylor,  and  referred  by  him  to  stromeyerite,  may  belong  to  acan- 
thite,  as  suggested  by  Kenngott;  but  this  can  be  miade  certain  only  by  ascertaining  its  crystal- 
line fonn. 

61.  OHALOOOTTB.  JEs  rude  plumbei  coloria  pt,  Cferm.  Kupferglasers,  Agric,  Interpr.,  461, 
1546.  Koppar-Gflas  pi,  Cuprum  Yitroum,  WoA.,  282,  1747.  Cuivro  vitrouz  lY.  TrL  Wall,  i. 
509,  1763.  Eopparmalm,  Cuprum  sulphuro  mineralisatum  pt,  OronsL,  174,  1758.  Vitreoua 
Copper,  Sulphuret  of  Copper.  Cuivro  sulfur^  Dr.  Kupferg^anz  Cferm,  Copper  Glance.  Chal- 
cosine  Betid,  Tr.,  ii  408,  1832.  Cyprit  CRoek^y  Syn.,  1847.  Bedruthite  Mcol,  Min.,  1849. 
Kuprein  Bmih.,  B.  H.  Ztg.,  xzii  36,  1863. 
Digenit  BreUh.,  Pogg.,  IxL  673,  1844.    Carmenite  K  ffahn,  B.  H.  Ztg.,  xzir.  86,  1865. 

Orthorhombic.  /A  7=119^  35',  O  A  l-t=120°  57'  j  a:b:  c=l-6676  : 
1  :  1-7176.  Observed  planes :  0;  vertical,  /,  i-t,  tt,  i-f,  i-S;  domes,  2-i, 
H  l-*j  H  H;  octahedral,  |,  |,  1,  4. 

0  A  i=ur  16'       0  A  f  t=147^  6'        Oa  l-i=135°  52' 

<?  A  1=136    2J         0  A  2-1=117    16     i-8  A  i-8=120  25 

(?  A  1=117    24        (?AfJ=124    30        1  A  1,  mac.,=126  56^ 


Bristol,  Ct 


Bristol,  Ct  Bristol,  Ct 


Cleavage :  /,  indistinct.  Twins :  (1)  composition-face  /,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-face  f-i,  a  cruci- 
form twin  (f.  80),  crossing  at  angles  of  111°  and  69° ;  (3)  (£  81),  a  cmciform 
twin,  having  0  and  /of  one  crystal  parallel  respectively  to  i-J  and  O  of  the 
other ;  (4)  c-face  ^.  Also  massive,  structure  granular,  or  compact  and  im- 
palpable. 

H.=2-5— 3.  G.=5-5— 5-8;  5  7022  Thomson.  Lustre  metalHc.  Color 
and  streak  blackish  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp.-^6ti  S=Salphur  30-2,  oopper  T9'8=100.  Analjrses:  1,  UUmann  (Syst  tab.  Uebers^ 
248);  2,  8,  Scheerer  (Pogg.,  Izv.  290);  4,  Schnabel  (Bamm.  4th  Supp.,  121);  5,  a  Bechl  (Am  j. 
Sd.,  XL  xyL  61);  6,  7,  Wilczynsky  (BamnL,  5th  SuppL,  151,  and  Min.  Gh.,  997);  8,  P.  Comer 
(private  contrib.) : 

S  Cu  Fe 

1.  Sieffen  19-00        79-50        0*76,  Si  100=100  25  UUmaim 

2.  Teliemark,  Norway,  a.=5-796    20-48        77*76       0*91  =9910  Scheerer. 
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S  Ca  Fe 

5.  Tdlemtrk,  ^orwtj,  Q.=6*631    20*36       7912        0-28=99-76  Soheerer. 

4.  Skigen,  ma8ai*)e  21*50  74*73  1*26,  &i  2*00=:99*49  SohnabeL 

ft.  Kt  Obdni  20*50  76*54  l*75=:98-79  BeohL 

6.  Obfli  21*81  74*71  8*38=9V'86  WUczynakj. 

7.  Montagone,  Tusomy  21*90  71*31  6*49=99*70  Rammelsberg. 

8.  BriBtol,  Ct  20*26  79*42  0  33,  Ag  0*11=10012  OoUier. 

Pyr^  flto.— YieldB  nothing  yolatflo  in  the  closed  tube.  In  the  open  tube  gives  off  sulphorons 
fiunec  BJB,  on  charcoal  melts  to  a  globule,  which  boils  with  spirting:  with  soda  is  reduced  to 
metdhc  copper.    >oluble  in  nitric  acid. 

Obs  CoTQwall  affords  splendid  crystals  where  it  oocnrs  in  yeins  and  beds  with  other  ores  of 
copper,  and  eg;>ecially  near  St.  Just.  It  occurs  also  at  Fassnetbum  in  Haddingtonshire,  in  Ayr- 
ahiK,  and  in  Akt  Island,  Scotland.  The  compact  and  massiye  yarieties  occur  in  Siberia,  Hesse, 
Saxony,  the  Bannat,  eta;  lit  Oatini  mines  in  Tuscany;  Mexico,  Peru,  Boliyia,  Chill  Near 
Angina,  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

In  the  United  States,  compact  yarieties  occur  in  the  red  sandstone  formation  at  Simsbury  and 
Cheshire,  Conn.;  also  at  Schuyler's  mines,  N.  J.  Bristol,  Conn.,  affords  large  and  brilliant 
crystals,  t  79-81 ;  fig.  80,  a  crystal,  with  its  strisd  and  irregularities,  compounded  by  two 
different  methods.  Another  crystal  has  a  small  octahedral  plane  situated  obliquely  upon  the 
intersection  of  1,  (.  and  adjoining  the  brachydiagonal  section,  which  is  probably  the  plane  f-S. 
24  A  2-i  in  the  Bristol  ciystals=125^  43'.  In  Virffinia,  in  the  United  States  copper  mine  district, 
BhM  Ridfle,  Orange  Ca  Between  Newmarket  and  Taneytown,  Maiyland,  east  of  the  Monocacey, 
with  chakopyrite.  In  Arixona,  near  La  Pax;  in  N.  W.  Sonora.  In  Neyada,  in  Washoe,  Hum- 
boldt, Churdiill  and  Nye  Cos. 

The  Argeni  en  epis  or  Ouvre  spte^orme  of  Ha^y,  which  is  merely  yegetable  matter  impregnated 
with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  Oupreme^  Breithaupt  separates  the  larger  part  of  the  specimens,  referred  to 
chalcodte,  on  the  ground  alleged  that  tney  are  hexagonal  instead  of  orthorhombic,  and  haye  a  lower 
tpedfk:  gniTity.  He  giyes  for  the  ang^  between  the  base  and  a  pyramidal  face  117"  53'  approxi- 
mately, and  Q. =5*5— 5*586  of  the  mineral  firom  12  different  localities.  He  dtes  Scheerer*s  two 
analyse€  aboye  of  the  Tellemark  mineraL  Other  localities  mentioned  are  Kongsberg  in  Norway; 
Mar  Freiberg^  Sadisdorl^  Deutach-Neudori)  in  Saxony ;  Schmiedeberg  in  Silesia ;  Hettstedt  and 
Hangerhausen  in  Thuringia;  near  Siegen ;  Mt  Catini  in  Tuscany ;  Bosgoloysk  in  Siberia;  Karga- 
hnsk  Steppes  in  Orenberg;  Cornwall ;  EHeonora  and  Ulrique  hi  Mexioo;  West  Coast  of  Africa. 
Hreitliaapt  is  certainly  m  error  with  regard  to  the  Cornwall  mineral,  as  the  measurements  of 
PfatUtps  and  others,  and  recently  of  llaske^e  (in  a  letter  to  the  author),  condnsiyely  proye ;  and 
^nktSbtf  in  error  throoghoot. 

Bendaat'a  name,  ehakosmey  has  priority.  We  diange  the  termination  tiie,  which  ought  to  be 
out  of  the  eoience,  and  substitute  c  for  «.  ChalcHe  (yaXcirK  in  QreekX  Aristotle*s  name  for  the 
ooounon  ore  of  Cyprus,  cannot  be  employed  in  modem  mineralogy,  because  it  has  the  same  pro- 
nmriarioa  with  ctUdte,  But  with  the  added  syllable,  used  aboye,  this  objection  does  not  hold. 
Moreorer,  the  word  thus  altered  does  not  imply  an  identic  of  the  species  with  that  of  Qyinrus, 
about  whidi  there  is  yet  much  doubt 

Ah.    Oocnrs  altered  to  chalcopyrite,  bomite,  ooyellite^  melaoonite. 

Specimens  are  often  penetrated  with  the  coyelHte,  or  indigo-copper,  resulting  firom  the  altera- 
tion. (A)  IHgmiie  of  Breithaupt  (L  c.)  is  probably  a  mineral  of  this  kind.  Plattner  obtained  B3., 
70*2  of  copper  and  0*24  of  sHyer,  whence  the  formula  ^  S+ 2  6u  S',  making  it  a  compound  of 
1  ohaloocite-1'2  coyellite.  Localities  mentioned  are  Sangerhausen  in  Thuringia;  Seaska  in  Tran- 
syiyania;  in  the  Goyemment  of  Orenburg;  Flatten  in  Bohemia;  Angola,  W.  Coast  of  Africa; 
(hfli,  with  cnproplumbite. 

(B)  Carmmite  of  Hahn  (L  c),  fhxn  Carmen  isbind,  in  the  Gulf  of  California,  approaches  digenite. 
It  is  aa  impore  chalcodte,  containing  yuribly,  as  the  author  finds  after  personal  exammation,  much 
coreUite.  Hahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
add,  and  the  other  not ;  and  the  former  was  then  analysed,  and  the  oomposition  obtained  giyen  as 
that  of  oumenite;  it  was  8  26*22,  8b  0*97,  Cu  71*30,  Fe  1*37,  Ag  005,  gangue  0*77=100*68, 
oorrMDoodtng  to  1  chaloodte-f  1  coyellite. 

(C)  HABKism  of  Shepard  (Bep.  on  Canton  Mine,  dted  hi  Am.  J.  Sd,  H.  xxiL  266  and  Pratt 
Aa.  J.  Hd.  IL  Txiil.  409^  from  Canton  mine,  Qeorgia,  and  later  fbund  at  the  Polk  Ca  copper 
nhass  in  East  Tennessee,  is  chalcodte  with  the  doayage  of  galena,  and,  as  Genth  has  preyed,  is 
pssodoiDorphous  after  galena.  Qenth's  many  analyses  of  t&  Tennessee  mhieral  (Am.  J.  Sd.  IL 
xxiffi.  194)  show  a  yariation  in  composition  m>m  umt  of  dialoodte  to  that  of  a  mixture  with  27 
pi  &  of  galena.  Unaltered  galena  has  been  obseryed  within  crystals  of  harrisite  both  at  the 
uengfai  and  Tennessee  localities.    Its  color  is  dark  lead-gray  and  bluish-Uaok.     As  Genth 

,  K  is  related  to  the  so-called  ci^MxptomMtf  (p.  42). 
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Artl£ — ^The  doable  sulphate  of  copper  and  iron,  in  carbonated  water  containing  putresdble 
animal  matter,  afforded  Gages  malachite,  selenite,  and  some  chaloodte. 

62.  BTROMBYBRITB.  Silberkupferglanz  HanunL  A  Stronu^  GeL  Anz.  (}dtt,  il  1249,  1816 
Argent  et  oaivre  snlAir^  Baumonf  Cat,  212,  1817.  Sulphuret  of  Silver  and  Copper.  Argentif- 
erous Sulphuret  of  Copper.  Guivre  sulfure  aigentif&re  JV*.  Stromejerine  B»d,  Tr.,  il  410, 
1832.    Stromeyerite  Shep.,  a  211,  1835. 


°85'.   Observed 
Also  massive, 


Orthorhombic :  isomorphous  with  ehalcocite.  /a/=119 
planes  0,  w,  H  i;  <9aJ=154°  16',  <?AH=155^7^ 
compact. 

H.=2-6— 3.  G.=6-2— 6*3.  Lustre  metallic.  Color  dark  steel-gray. 
Streak  shining.     Fracture  subconchoidal. 

Oomp^Ag  €u)  8,  or  Ag  S + 6u  S=:Snlpharl5*8,  silver  53*1,  copper  31*1  =  100.  Analyses :  1, 
W.  J.  TayiOT  (Proa  Aa  Philad.,  Nov.,  1859) ;  2,  Stromeyer  (Schw.  J.,  xix.  325) ;  3,  Sander  (Fogg., 
xL  313) ;  4—7,  Bomeyko  (Ann.  d.  M.,  lY.  iiL  9) ;  8,  9,  P.  CoUier  (private  oontrib.) : 

Fe 


16-35 

69-59 

11-12 

2-86=99-92  Taylor. 

2.  Schlangenberg,  Siberia 

3.  Budelstadt,  Silesia 

15-92 

62-71 

30-95 

0-24=99-82  Sander. 

4.  a  Pedro,  Chill 

17-83 

28-79 

53-38 

=100  Domeyko. 

5.  Oatemo,       " 

19-93 

24-04 

53-94 

209=100  Domeyko. 

6.        "            " 

20-53 

16-58 

60  68 

2-31=100  Domeyko. 

l|            u                 u 

21-41 

12-08 

63-98 

2-53=100  Domeyka 

8.  Ariiona 

19-44 

14-05 

64*02 

0-48,  Hg  1-30=99-29  ColUer. 

9. 

19-41 

7-42 

72-73 

0-33=99-89  Collier. 

Domeyko's  analyses  hidioate  a  large  proportion  of  the  copper  sulphid,  Na  4  containing,  along 
with  Ag  S,  as  Rammelsberg shows  (lOn.  Chem.,  54^  9  ^u  S;  5,  6 eu  S;  6,  4  6ii  S;  7,  ZBnH 
Taylor's  analysis  corresponds  to  (Ag,  'Ou,  Fe)  S. 

Pyr.,  etc. — ^Fuses,  but  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
fhmes.  B3.  on  charcoal  in  O.F.  ftises  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes, 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  sflver  globule.    Soluble  in  nitno  acid. 

Ob8.--Found  associated  with  chaloopyrite  at  Schlangenberg,  near  Kolyvan  in  Siberia;  at  Bu- 
delstadt,  Silesia ;  also  in  Chill ;  at  Combavalla  in  Peru ;  at  Heintsehnan  mine  in  Arizona. 

Named  after  Stromeyer,  l^  whom  the  mineral  was  first  analysed  and  established. 

63.  STBRNBBRaiTB.  ffauL,  Trans.  Bqy.  Soo,  Ed.,  1827,  and  Brewst  J.,  ylL  242. 

82  Orthorhombic.  /a/=119°  30',  0  A  1-1=124:^  49', 

■""^---.^  B.  &  M.;  a:b:c=l'^S79:l:l'7U5.  0M  = 
^^^12r,  (?  A  2=106°  43',  (?A2-J=120°  48'.  StriflB 
— -^^  of  0  macrodia^onal,  of  sides  horizontal.  Cleavage : 
basal  highly  eminent.  Commonly  in  miplanted  crystals,  forming  rose-like 
or  fan-like  aggr^ations.     Sometimes  compound  parallel  to  I. 

H.=l— 1'5.  (.+.=4'215.  Lustre  of  0  brightly  metallic.  Color  pinch- 
beck-browm  occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  olack. 
Opaque.  Thin  laminse  flexible ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foil.     Leaves  traces  on  paper  like  plumbago. 

Oomik— Ag  S+8  Fe  8+Fe  S*=4  H  Ag+f  Fe)  S+Fe  S*=8ulphur  80-4,  sOver  84*2,  iron  36-4 
= 100.  Batk>  of  flulphur,  iron,  and  sflver  more  exactly  6:4:1.  Analysis  by  Zippe  (Pogg.,  xxvii. 
690): 

Sulphur  80-0       Silver  83*2       Iron  86-0=99-2. 

Pyr^  •tOt— In  the  open  tube  sulphurous  fumes.  BB.  on  charcoal  gives  off  sulphur  and  fVises 
to  a  magnetic  ^bule,  the  surface  of  which  shows  separated  metaUio  silver.    The  washed  miii- 
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•al,  tretted  with  the  flozee,  giyea  reactioii  for  iron :  on  charooal  yields  a  globnle  of  metallic  aUyer. 
Solnble  in  aqna-regia  with  separation  of  aulphur  ana  ohlorid  of  sliver. 

Oba«— Oooors  nHth  ores  of  silver,  particnlarlj  pyrargyrite  and  stephanite,  at  Joaohimsthal  in 
Bohemia,  and  Jofaanngeoigenstadt  in  Saxony.    Named  after  Ck>unt  Oasper  Sternberg  of  Prague. 

The  Flexible  nker  ore  (ArgeiU  tndfure  flejMe  Bourn.,  BieoMnner  Stiberglam)  ftom  Himmelsf  Orst 
mine,  near  Freiberg,  is  referred  here.  According  to  Brooke  ft  M'dler  the  figure  by  Phillipe  is  a 
distcHted  figure  of  argentite. 

The  angles  of  stembergite,  above  given,  are  firom  very  perfect  crystals  in  Mr.  Brooke's  coUeo- 
tioo.  which  were  formerly  in  the  possession  of  Ck)unt  Boumon  (B.  ft  M.,  p.  180).  The  plane  2Hi8 
00  the  edge  of  O  A  f-l ;  and  besides  this,  there  is  another  10-i»  represented  by  these  authors,  with 
also  the  maorodome  6^  and  the  pyramid  2-2. 

64,  OIMNABAR.  Kty^Sapn  (flr.  Spain)  Theophr.  'Afifitov  Dioeeor,  Minium  Ttlmv.,  PUn,  Minium 
sativum,  Germ.  Bergdnober,  Agric^  Interpr.,  466,  1546.  Cinnabar ;  Sulphuret  of  Mercury. 
Zinnober,  Sdiwefelquedcsflber,  Merkur-Blende,  Otrm, 

Rhombohedral.    ^A^=92^  36',^A<?=127°  6';  a=l-1448.    Observed 
planes :  rhombohedrons,  i,  i,  |,  |,  f  },  f  R^  f,  i,  ^,  2,  V  4,  4,^,  8,  -4, 
'  -      ^     -     '      -      -      -  '       -^^^^    scalenonedron  ^  ; 

orming  superficial 
coatings. 

4A+=10r  58'  8-^ 

}Ai=110     6 
(?A/=90 
/A  7=120 


•^~^;-^"^'-f'-^'-*'  "*'  "^5  PTramids,  22,  62;  sc 
and  also  (/,  /.    Also  granular,  massive;  sometimes  for 


<?  A  1=146 
C^  A  1=138 
<?a|=133 
C^A2=110 
6^A2=  71 


^32' 
86 
24 
43 

48 


Twins:  composition- 


Fracture  subcon- 
t)r&inaryrefiraction  2*854, 


Cleavage:  I^  very  perfect. 
GM^e  O. 

IL=2— 2.5.  G.=8-998,  a  cleavable  variety  from 
Keumarktel.  Lustre  adamantine,  inclining  to  metal- 
lic when  dark  colored,  and  to  dull  in  friable  varieties. 
CJolor  cochineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque, 
choidal,  uneven.  Sectile.  Polarization  circular.  ^ 
extraordinary  8*201,  Descl. 

▼ar«— L  Ordmary:  either  (a)  orystaOked;  (h)  maeeive,  granular,  or  compact;  bright  red  to 
reddish-brown  in  color ;  (c)  earthy  and  bright  red. 

a.  Jkpaiie  (QueckailberlebererB  and  Quecksilberbranderz,  OeriA^  Inflammable  dnnabar),  of  a 
fiTer-brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure,  though  oom- 
Donhf  granular  or  compact  Cinnabar  mixed  with  an  organic  substance  called  idriaUne  {q,  y.) 
oooors  at  Idria^ 
Hie  eoraUinen  of  Idria  is  a  cunred  lamellar  variety  of  hepatic  cinnabar. 
Ooap.— Hg  S  (or  Hg*  8*)= Sulphur  13*8,  quiclcsUver  86*2=100.  Sometimes  impure  from 
dbj,  ojyd  of  iron,  bitumen.  Analyses  :  1,  2,  Elaproth  (Beitr.,  It.  14) :  8,  John  (John*s  Ch.  Unt, 
I  262);  4,  5,  Schnabel  (Rammu,  4th  SuppL,  269);  6,  A.  Bealey  (J.  Oh.  Soa,  iv.);  7,  Klaproth 
(Beitr^ir.  24): 

Hg 
85'00=:99'25  Klaproth. 
84-60=i99'26  iUaproth. 

78-4,  Fe  1-7,  M  0-7,  Ca  1*3,  Un  0'2=100  John. 
86-79=  100-46  Schnabel 
84*56,  gangue  1 '02=99*35  Schnabel 
69-36,  Fe  1*23,  Ca  1*40,  Xl  0-61,  Mg  049,  9l  1*'30  BwOey. 


1.  Nenmarktel 
1  Japin 
8.     " 
4  WettphaHa 

6.  Wetzlar 
e-Odifomia 

7.  Idria,  hepaUe 


8 

14*25 
14*75 
17*5 
13-67 
18*78 
11-38 
18-75 


8I-80I  Fe  0-2,  atl  0-55,  'Ou  0*02, 'Si  0*65,  6  8-3=r99-a7  sii^th. 


Fyx.— In  the  dosed  tube  a  black  sublimate.  Careftdly  heated  in  the  open  tube  gives  sulphur- 
oas  fames  and  metallic  meroury,  condensing  in  minute  globules  on  the  oold  walla  of  the  tube. 
B3i  on  charcoal  wholly  volatile  if  pure. 

Oba^^-Onnabar  oocurs  in  beds  in  slate  rociks  and  shales,  and  nvelyfai  granite  or  porphyry.    It 
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has  been  obeenred  in  remSj  with  ores  of  iron.  The  Idria  mines  are  in  the  Oarboniferons  forma- 
tion ;  those  of  New  Almaden,  California,  in  partially  altered  Creteoeous  or  Tertiary  beds. 

Qood  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolftteinin  the  Palatinate ; 
also  in  Japan,  Mexico,  and  BnzXL  Tlie  most  important  European  beds  of  this  ore  are  at  Ahnaden 
in  Spain,  and  at  Idria  in  Gamiola,  where  it  is  usually  massive.  It  occurs  at  Reichenau  in  Upper 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylyama ;  in  gray  wacko  at  WincUsch 
Kappel  in  Carinthia ;  at  Neumarktel  in  Oamiola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hungary  ; 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan ;  San  OnofVe  and  elsewhere  in  Mezioo ; 
at  Huanca  Velica  in  Southern  Peru,  abundant ;  in  the  Proyinoes  of  Coquimbo ;  Copiapo  in  Chili ; 
forming  extensive  mines  in  California,  in  the  coast  ranges  at  different  points  (torn  Clear  lake  in  the 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  south,  the  prin- 
cipal mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Clara  Co.,  about  60  m. 
8.S.E.  of  San  Francisco.    Also  in  Idaho,  in  limestone,  abundant 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  sublimation. 
When  pure  it  is  Identical  with  the  manufactured  vermilion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Ber.  Ak,  Wien,  vi.  68. 

The  name  Cinnabar  is  supposed  to  come  from  India,  where  it  is  applied  to  the  red  resin,  drag- 
on's blood.  The  native  cinnabar  of  Theophrastus  is  true  cinnabar ;  he  speaks  of  its  affording 
quicksilver.  The  Latin  name  of  cinnabar,  minium,  is  now  given  to  red  lead,  a  substance  which 
was  eorly  used  for  adulterating  dnnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  on 
Precious  Stones)  that  the  word  mine  (miniera,  liaL)  and  mineral  come  frt)m  the  Latin  for  quicksilver 
mine,  miniaria  (Fodina  mmiaria). 

66.  TISMANNITB.    Selenquecksilber  Marx,  Schw.  J.  liv.  223. 1828.    Selenid  of  Mercury. 
Selenmercur,  Tiemannit,  Kaumamn,  Min.,  425, 1856. 

Massive ;  compact  granular.     Cleavage  none. 

H.=2-5.  G.  =  7-1-7-37,  Olausthd;  7*274,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp^—Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mercury  71*6=100;  but  the 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  24*8,  mercury  75*2=100.  Anal.  4  gives  Hg^' 
Se^  Analyses:  1,  2,  Kerl  (B.  R  Ztg.,  1852);  3,  Rammelsberg  (Pogg.,  Izzzviii  39);  4, 
Schults  (Bamm.  Kin.  Oh.,  1010): 

So         S        Hg 

1.  Zorge  21-27    0-36    66-52,  quartz  10-2^=99-67  KerL 

2.  "  2406    0-12    72-26,      "        2-86=99-74  Keri 

3.  **  26-5     74-5=100  (quartz  ezduded)  Bamm. 

4.  Tilkerode         23-61     0*70    7402=98-33  Schultz. 

Pyr. — Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  blade  sub- 
limate, with  the  upper  edge  reddish-brown ;  with  soda  a  sublimate  of  metallic  mercury.  In  the 
open  tube  emits  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  white  selenate  of  mercury,  the  latter  sometimes  ftising  into  drops.  On  charcoal  volatiHzes, 
coloring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallic  coating. 

Obs.— Occurs  with  chalcopyrite  near  Zorge  in  the  Harz;  at  TUkerode;  near  Qausthal;  in 
California,  in  the  vicinity  of  Gear  lake.    Named  after  the  discoverer,  Tiemann. 

A.  ONOFRini  of  Haidmger  (Seleneckwrfelqueckeilber  H.  Rose,  Merkurglanz  Breith.,  CSiar.,  1832% 
from  San  Onofte,  Mexico,  first  made  known  by  Bel  Bio,  is  either  a  compound  or  mixture  of  selenid. 
and  sulphid  of  copper.  H.  Boee  obtained  (Pogg.,  xlvl  315,  1839)  Se  6-49,  S  10*30,  Hg  81-63= 
98-12,  corresponding  to  Hg  Se +4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  odor,  shin- 
ing when  rubbed.    G.=5-56,  Del  Bio ;  powder  soils. 

66.  MIIiLSRITB.  Haarkies  (as  a  var.  of  Schwefelkies)  WenL,  Bergm.  J.,  383,  1789 ;  (ft-. 
Johanng.)  Eoffmann,  id.,  175,  1791.  Fer  sulfbre  capillaire  (as  a  var.  of  Pyrite)  E,,  Tr.,  Iv.  1801. 
Oapillary  Pyrites.  Qediegen  Nickel  Klapr^  Beitr.,  v.  231,  1810.  Schwefehiickel  .6^.;  Arf^ 
twdson,  Ac  R  Stockh.,  1822,  427.  Nickelkies  Germ.  Sulphuret  of  Nickel  Nickel  sulAir^  !:>•. 
Harkise  Bead.,  Tr.,  iL  400,  1832.  Gapillose  Chapman,  Hin.,  186, 1843.  MiUerit  Baid,,  Handb., 
661,  1846.    Triohopfiit  CRock.,  Syn.,  43,  1847. 

Rhombohedral.  ^A^=144°  8',  Miller.  <i=0-32965.  Obflerved 
planes :  rhombohedral  H,  —1,  |^,  — |,  —3 ;  prismatic  /,  i-2,  i-f :  i?  A  7== 
110°  60',  /A  8=138°  47',  ^  A|=161°  22\  (?A-ff=159°  10'. 


Digitized  by  VjOOQIC 


57 

Cleavage :  rhombohedral,  perfect.  TJBual  in  capillary  crystals.  Rarely 
in  columnar  tufted  coatings,  partly  semi-globular  and  radiated. 

H.=a— 3-5.  Q.=  4-6— 5-65;  5-65  fr.  Saalfeld,  Ramm. ;  4-601,  fr.  Jo- 
achimsthal,  Kenngott.  Lustre  metallic.  Color  brass  yellow,  inclining  to 
bronze-jellow,  with  often  a  gray  iridescent  tarnish.  Streak  bright. 
Brittle. 

Oomp^—ITi  8r=SuIphiir  35%  nickel  64-9=100.  Analyses:  1,  Arfredson  (AjC  H.  Sto6kfa.|  1822, 
427);  2,  Bammelsberg  (Ist  SuppL,  67) ;  8,  Qenth  (Am.  J.  Sol,  IL  zzxiii  196) : 

8         N!       Co      Fe       Cu 

1.  34-26    64-35 =98-61  ArfVedson. 

2.  SaiOfeld  35-79    61*34  1*73     1*14=100  Ramm. 

3.  Gap  mine,  P&  S5-14    68*08    0*58    0*40    0*87,  gaugue  0*28=100-35  Q. 

A  partly  altered  mfllerite  afforded  Genth  (L  a)  8  3360,  Ni,  Co  59*96,  Fe  1*32,  Cu  4*63,  gangae 
0^=100-05. 

Pyr^  etc — ^In  the  open  tube  sulphurous  ftiraes.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  RF. 
from  redoced  metallic  nickel  On  charcoal  in  RF.  the  roasted  mineral  gives  a  coherent  metallic 
nasa,  attractable  bj  the  magnet  Most  varieties  also  show  traoes  of  copper,  cobalt,  and  iron  with 
the  flw^w- 

Obo. — Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Joodiimsthal  in  Bohemia ;  Johaungeorgenstadt ;  Przibram;  RiechelBdorf;  Andreasburg;  Him- 
nelfiihrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall,  and  other  places.  Near  Mer- 
tfayr  l^dvil,  at  Bowlais,  it  is  found  in  re^dar  crystals,  occupying  cavities  in  nodules  of  spathic 
iron. 

Oocnrs  at  the  Sterling  mine,  Antwerp,  N.  Y.,  in  capillary  crystals  with  spathic  iron ;  the  largest 
crrstal  yet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iroa  are  transfixed  by  the  needles  of  mOlerite  (Am.  J.  Set  II.  ix.  287) ;  in  Lancaster  Co.,  Pa.,  at 
Gap  mine,  with  pjrrhotite,  where  it  occurs  in  coatings  of  a  radiated  fibrous  structure,  from  a  line 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystals,  or  tufts  of  radiated  needles. 

The  eapiSary  pyritea  (Baarkiea)  of  Werner  was  true  mUierite,  i¥om  Johanngeorgenstadc,  aooord- 
iag  to  Hoffinan  (Min.,  iv.  168,  18 17).    But  capillary  pyrite  and  marcaslte  have  sometimes  gone  by 


67.  TROnmL    I^hotitept    Protosnlphid  of  iron.    Sulphid  of  iron  of  ICeteorites.    Troilit 
SomL,  Ber.  Ak.  Wien,  xlvii  288,  1868. 

Resembles  pyrrhotite.     Observed  only  massive. 

H.=4-0.  G.=4-75-4-82 ;  4-787,  fr.  Seelaagen,  Ramm. ;  4-817,  fr.  Sevier 
Co.,  Ramm. ;  4*75,  fr.  Eliioxville,  Smith.  Color  tomback-brown.  Streak 
blAck. 

CoB^^Fe  8  (or  Fe'  S*)=3ulphur  86*36,  iron  63*64=100.  It  thus  differs  fh>m  pyrrhotite  hi 
beiag  a  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  ScL,  II.  xiz.  166);  2,  Bammelsberg 
(Rogg.,  Izxiv.  69);  8,  4,  id.  (lb.,  cxxi.  366): 

S  Fe  Ni        On 

0*32        ir,,  Si  0*66,  Cu  008=98-91  Smith. 

.      — =100*  Bamm. 

1-96*       —=100  Bamm. 
1-56^      —=100  Banun. 
•  Exohidmg  unpurities.    ^  With  some  cobalt 

Pyr.i,  €to« — Seme  as  for  pyrrhotite. 

Oba. — ^Almost  all  iron  meteorites  contain  this  sulphid  of  iron  in  nodules  dissemmated  more  or 
)em  sparingly  through  the  mass. 

Kaioed  after  Bommioo  Troili,  who,  in  1*766^  described  a  meteorite  that  fell  that  year  at  Albareto 
a  Modeoa,  and  which  dontaina  this  species.  The  meteorite  resembles  much  that  of  Weston, 
Conn.,  in  general  appearancew 


1.  KnoxYille,  Tenn. 

35-67 

62-38 

3.  Seehisgen 

3716 

62-84 

t.  Sevier  Co.,  Tenn. 

85-39 

62-65 

^               u             u 

86-64 

61-80 
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68.  PYRRHOrrTB.  YattenkieB,  PTxites  Aisca,  Minera  hepatica^  pt^  WaJL,  Mln.,  209,  212, 
1747.  Pyrites  en  prismes  hezagonalea  FonL,  Cat;  1772 ;  Bourn,  de  Liale's  Crist,  iil  243, 1783. 
ICagnetisoher-Kies  Wenk,  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  Kirwan^  1796.  Magnetic 
Snlphuiet  of  iron.  Magnetkies  Oerm.  Per  sulflir^  magnetique  I^,  Leberkies  pU  Germ. 
Leberkies  Leonh.,  Handb.,  666,  1826.  Leberkise  BeucLj  Tr.,  iL  404,  1882.  Magnetopyrite 
CRockeTf  Gnindr.,  1839.    Pyrrotin  pt,  Magnetischer  Pyrrotin,  Bretih,j  J.  pr.  Ch.,  W.  266,  1835. 

Hexagonal     0  A  1=135^  8';  a=0-862.    Observed  planes:  (?,  /,  J,  1, 
1-2,  2-2,  i-2. 

<?Al=90°. 

<?  A  2=116    28: 


O  A  2-2=119^  53'. 
2  A    2=126    52'. 


1  A  1=138°  48'. 
/A  7=120. 


Cleavage :   (?,  perfect ;  I,  less  so.     Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3'5— 4-5.  G.=4-4— 4-68.  Lustre  metal- 
lic. Color  between  bronze-yellow  and  copper- 
red,  and  subject  to  speedy  tarnish.  Streak  dark 
grayish-blacL  Brittle.  Magnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 


Var.— 1.  Ordinary,  G.  fir.  Kongsberg,  4*684  Kenngott;  ft.  Bodenmais,  4*546  Sohaffgotsch;  ft. 
Harzburg,  4*680  Bamm. ;  ft,  Xalastoc,  Mezioo,  4*564  RamuL ;  fr.  Trumbull,  Ct,  4*640  Bamm. 

2.  Niccolifmnu.   G.  of  Klefva,  4*674  Berz  ;  of  Hilsen,  4677  Bamm ;  of  Gap  mine  4543  Banun. 

Compel)  Mostly  Fe'  S"=6  Ffe  S+Fe  8*=Sulphur  39-5,  iron  60*6=100;  but  varying 
to  Fe"  S*=7  Pe  S+Fe  S»,  Fe*  S"=8  Fe  S-»-Fe  8*  Fe^"  8"=9  Fe  S  +  Fe  S*.  The  species  is  iso- 
morphous  with  Od  8  (gieenockiteX  ftnd  Frankezihelm  wrote  the  formula  Fe  S ;  yet  no  native 
pyrrhotite,  except  that  of  meteorites  {MroiUte),  gives  this  composition.  Beraelius  found  that  on 
heating  pyrite  it  was  reduced  to  Fe^  S',  and  not  to  Fe  S.  Bammelsberg  obtained  in  the  same  way 
Fe^  S",  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviiL  183,  209);  2,  3,  Plattner  (Pogg.,  zlviL  369);  4,  5, 
Berthier  (Ann.  d.  M.,  IIL  xL  499);  6,  H.  Rose  (Fogg.,  zlviL);  7,  Schaffgotsch  (Pogg.,  L  533);  8, 
Stromeyer  (1.  a) : 


1.  Harz 
Iron  40*16 

Sulphur     59-86 


2.  Brazil 
40-43 
69*68 


8.  Fahlun 
40*22 
69*72 


.  Sitten 
39-0 
61*0 


6.  Sitten 
4'»-2 
59-8 


6.  Bodenm. 
38*78 
60*62 


7.  Bavaria 

[89*41] 

60-69 


8.  Bardges 
43*63 
66-37 


100*00 St  100*06  p.     99*94  P.     1000  B.     100*0  B. 
■  With  0^  tlksaslOO-lS. 


100  SdL         100  St 


Bammelsberg  found  (Fogg.,  czxi.  337)  in  the  P.  of  Harzburg,  ^e  6000—60  88,  G.=:4-68;  of 
Trumbull,  Ct.,  61*03  (mean  of  8  auaL),  G.=4*64;  Harz  (Treseburg,  same  as  anal  1  above),  Fe 
69*21,  G.=:4*613.  For  other  analyses,  see  Middleton,  PhiL  Mag.,  IIL  zzviil  362 ;  Baamert,  Verh 
nat  Ver.,  Bonn,  ziv.  Ixzxv. ;  N.  de  Leuchtenberg,  BuU.  Ac.  St  Pet,  vii  403. 

Analyses  of  nicooliferous  pyrrhotites :  1,  Berzelius  (Jahresb.,  zxi,  184) ;  2,  Scheerer  (Pogg., 
Iviii  318);  3,  Bammelsberg  (Min.  Ch.,  113);  4,  6,  6,  id.  (Pogg.,  czzi.  361): 


S         Fe 

Ni 

Co 

1.  EefTft 

38*09    57*64 

3-04 

0-09,  Mn  0-22,  Cn  0*45=99*63  Berz. 

2.  Modum 

40-46    66*03 

2*80 

,  Cu  0*40,=99-69  Scheerer. 

3.    ? 

39*96    68-90 

2*60 

=101*46  Bamm. 

4.  Horbach 

40*03     65-96 

3-86 

5.  Hilsen 

40-27    56*57 
'38*59]  56*82 

3*16 

=100  Bamm. 

6.  Gap  Mme,  Pa. 

6*59 

=100  Bamm. 

Strecker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snarum  in  Korway  (B.  H.  Ztg.,  xvil  304) 

Pyr.,  etc. — ^Unchanged  in  the  closed  tube.   In  the  open  tube  gives  sulphurous  aoid.    On  char* 

oool  in  B.F.  fuses  to  a  black  magnetic  mass ;  in  O.F.  is  converted  into  red  oxyd,  which  with  fluxes 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nickel  and 

cobalt    Decomposed  by  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 
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Ofat. — Oooari  at  KongBberg;  Modum,  Siunim  HUaen,  in  Norway ;  KlefVa  in  Sweden ;  Andreae- 
bera  and  Troaebnrg^  Han ;  Bodenmais  in  Bavaria ;  Breitenbnmn,  Fahlun,  Joachimsthal,  N.  Ta- 
gilak;  Ifinaa  Qeraee  in  ^Min,  in  large  tabular  cryatala ;  the lavaa of  YesuTios ;  OomwaU;  Appin 
m  Arayleahiie. 

In  N.  America,  in  Vermont,  at  Stafford,  Corinth,  and  Shrewsbury;  in  many  parts  of  Maasaobu- 
•etts ;  in  Oonnectiout,  in  Trumbull  with  topaz,  in  Monroe,  and  elsewhere ;  in  N.  York,  I^  m.  N. 
of  Fort  Henry,  Essex  Oo. ;  near  Natural  bridge  in  Diana,  Lewie  Oa ;  at  C)*Neil  mine  and  else- 
where in  Orange  Oa  In  N.  Jersey,  Morris  Oou,  at  Hurdstown,  deavable  massive.  In  Pennsyi- 
vai^  at  the  Gap  mine,  Lancaster  Co.,  nicooliferous.  In  Tennessee,  at  Duoktown  mines,  abun- 
dant   In  Ouiada,  in  large  veins  at  St  Jerome,  eta 

The  nioooli/brous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  oommeroe.  At  the 
Ouaden  nickel  works  (N.  Jersey)  this  ore  (from  the  Gap  mine)  is  the  principal  one  used,  but 
akmg  with  nksooliferous  pyrite  and  some  miUerite.  Prior  to  1 864,  the  whole  amount  of  pure  nickel 
made  in  the  country  was  not  over  100,000  lbs.  Since  then,  up  to  May,  1867,  the  Camden  works 
have  turned  out  105,000  lbs. ;  and  now  they  produce  at  the  rate  of  150,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  wi^fitrm,  reddish. 

All.— Occurs  altered  to  pyrite  (G.  Bose,  ZS.  G.,  z.  98) ;  also  to  limonite  and  siderite. 

(A)  KMaBMMm  D.  FMee  (Phil  Mag.,  IT.  zxiz.  9,  1866).  Krceberite  is  a  strongly  magnetic 
pyrite,  in  coppeivcotored  crystals,  not  yet  analysed,  whbh  F6rbes  says  **  appears  uS  be  principally 
a  sobaulphid  of  iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P.  Krasber.  It 
was  from  between  La  Pas  and  Tungas,  on  the  eastern  slope  of  the  Andes. 

69.  GMUBBNOOKITB.    Gteenoddte  JbmsMm,  Ed.  N.  PhiL  J^  xzviii.  890,  1840.    Sulphuret 
of  Oadminm  Oomud^  ib.,  392.   Cadmium-blende.    Cadmium  sulftir^  Fr, 

Hexagonal ;  hemihedraL  with  the  opposite  extremes  dissimilar.  O  M 
=136**  §4' ;  a=:0-8247.  Observed  planes  as  in  the  annexed  figure,  with 
also  4  and  i-3. 

O  A  i=164^  82'  /A  1=133^  86'  1  A  1,  pvr.,=139^  39' 

0  A  2=117  42  /A  2=152  18  2  A  2,    ^*    =127  26 

Geavage :  /,  distinct ;  O,  imperfect.  ^^ 

BL=3-3-6.    G.=4-8,  Brooke;  4-9-4-999, Breit-  "^ 

hanpt ;  4*5,  the  artificial,  Sochting.  Lustre  adaman- 
tine. Color  honey-yellow;  citron-yellow;  orange- 
yellow — ^veined  paiillel  with  the  axis;  bronze-jellow, 
Dtreak-powder  between  orange-yellow  and  bnck-red. 
Nearly  transparent.  Strong  double  refraction.  Not 
thermoelectric,  Breithaupt. 

Oomp.— Od  S  (or  Od*  S^^Sulphur  33*8,  cadmium  77*7.  Analjsis  by  Oonnel  (loc.  dt) :  Sulphur 
tt^  and  CMfaniiim  77'80=99-86. 

Pjrr^  •to.— In  the  doeed  tube  aasumes  a  carmine-red  color  whOe  hot  fiiding  to  the  original 
jaQow  oo  oooUnfc.  In  the  open  tube  giree  anlphorona  acid.  B.B.  on  diarcoal,  either  alone  or  with 
loda,  giTea  in  E.F.  a  reddiah-brown  coating.  Sohible  in  muriatic  add,  affording  suli^uretted 
njdrogen. 

Ofaa.— Ooonra  in  short  hexagonal  ciyftals  at  Biehoptown,  in  Benfrewahire,  Scotland,  in  a  por- 
phyritio  trap  and  amygdaloid,  aaaodated  with  prehnite :  also  at  Frzibram  in  JSdiemia,  on  blende ; 
at  the  Ueberotfa  sine  mine,  near  Friedensrille,  Lehigh  Co.,  Pft. 

Thia  apedea  la  related  in  form  to  niocolite  and  brdthauptite.  It  has  been  found  as  a  fbmace 
prodnct  (Ana.  Oh.  Fhtfm.,  Izxzrii  84,  and  Halle  Zeitsdir.,  i.  846,  1863). 

Haaaed  alter  Lord  Qreenock  (later  Bad  Oathcart).  The  first  crystal  was  found  near  60  years 
siDCB  by  Mc  Brown  of  Lanfyne,  and  waa  taken  by  him  for  Uende.    It  was  over  half  an  inch 


TaWURISTTB.    aiH0(le2,O.B.,]iL988, 1861.    Spiauterit  Jy^ia,  B.  H.  Ztg.,  zzL  98,  1862, 

XXT.  193. 

Hexagonal.      Isomorphona  with  ffreenockite.     O  A  1=129®  (approzi- 
mately).    Occnrring  form  a  quartzoi^  with  occasionallj  planes  of  tne  cor 
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responding  hexagonal    prism;    the  latter   planes   horizontally  striated 
Cleavage  :  basal  and  prismatic. 

H.=3-5— 4.    G.=3-98.  Lustre  vitreous.   Color  brownish-black.  Streak 
brown. 
Oomp.— Zq  S^  or  perhaps  more  correcUj  Zn*  S*.    Analysis  Toy  G.  Friedel  (L  c.) : 
S  Zq    .    Fe       Pb       Sb       Ca 

32-6        56-6        80        2*7        02        <r.=991. 

The  lead  and  antimony  are  fix>m  the  gangue. 

Pyr.— Same  as  for  sphalerite  or  blende. 

Obs.— From  a  silver-mine  near  Omro  in  Bolivia.  Acoordlng  to  Brelthanpt  (L  c)  a  radiated 
blende  from  Praibram  (his  apiatUeriie)  is  hexagonal ;  also  that  flrom  Albergaria  Yelha  in  Por- 
tugal ;  from  Quesbesila,  Pern,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crys- 
tals ^  inch  across.  • 

Wurtdte  and  sphalerite  are  the  same  oompound  under  distinct  crystalline  forms— a  case  of 
dimorphism. 

Named  after  ^^  French  chemist,  Adolphe  Wurts. 

Artil — May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphous  blende  (0.  R.,  IziL 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  add,  long,  transparent,  color- 
less hexagonal  prisms  having  been  thus  formed  (lb.,  IxiiL  188). 

71.  MlOOOUra.  Kupfemickel  [=Fal8e  Copper,  it  resembling  but  not  yielding  copper] 
ffiame,  Anledn.  ICahn  og  Berg.,  76, 1694.  Cuprum  Kioolai  [mistaken  trL  of  Kupf.]  J.  Woodward^ 
Fobs.,  1728.  Kupfemickel,  Arsenicum  sulphure  et  cupro  miueralisatum,  aeris  modo  nibente, 
WaJL,  228,  1747.  Iflicoolum  ferro  et  cobalto  arsenicatis  et  sulphuratis  min.  (fr.  Saxony)  OronsL 
Ak.  H.  Btockh.,  1751,  1764  (first  disoov.  of  metal) ;  Min.,  218, 1758.  Cuprum  min.  arsen.  Mvum 
lAnn.^  1768.  Mixie  de  cobalt  arsenicale  tenant  cuivre  Sage^  Min.,  58, 1772;  de  IMt^  Crist,  iii. 
1S6,  1783.  Niooolum  nativum  Bergm.^  Opusa,  ii  44^,  1780.  Bothnickelkies,  Arsenicnickel, 
Qwm,  Copper  Nickel,  Arsenical  Nickel  Nickeline  Beud-^  Tr.,  il  586,  1832.  Arsenischer 
Pyrrotin  BreiOu,  J.  pr.  Ch.,  iv.  266,  1835.    Niccolite  Dana, 

Hexagonal;  isomorphonfl  with  breithauptite.  O A  1=136°  36';  a: 
0-81944.  Observed  planes,  (?  and  1 ;  1 A  1,  pyr.,=138^  48'.  Usually 
massive,  structure  nearly  impalpable ;  also  reniform  with  a  colunmar 
structure ;  also  reticulated  and  arborescent. 

H.=5— 5-5.  G.=7'33— 6*671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black.  Opaque. 
Fracture  imeven.    Brittle. 

Oomp^-Ni  As  (or  Ni*  As')=Ar8enic  65*9,  nickel  44*1=100;  sometimes  part  of  the  arsenic 
replaced  hy  antimony.  Analyses :  1,  Stromejer  (GeL  Ans.  Oott.  1817,  204) ;  2,  Pfaff  (Schw.  J., 
zxil  256);  3,  Suckow  (Yerwitt  im  Min.,  58,  Bamm.  4th  Snppl.,  122);  4,  Berthier  (Ann.  Oh. 
Phjfl.,  xiii  52);  5,  Sobeerer  (Pogg.,  Ixr.  292);  6,  Ebelmen  (Ann.  d.  M.,  IV.  xi.  55);  7,  Schna- 
bel  (Banmi.  4th  SuppL,  122) ;  8,  Grunow  (ZS.  G.,  ix.  40) : 

Oo       Sb  S 

0-40=100  Strom. 

0-80=97-02  Pfaff. 

015= 102-80  Suckow. 

0*16    8-00  2-00=98*90  Berth. 

Ou  0-11  0-14=99-79  Scheer. 

0-32    0-05  218,  gangue  0*20=100-75  E. 

-^   0-48.  Ou  1-44=100  SchnabeL 

1-85=99-99  Grunow. 

An  ore  from  Balen  in  the  Pyrenees  afforded  Berthier  As  38-0,  Sb  27-8,  Ni  88-0,  Fe  1-4,  S  2-8, 
quarts  2-0=100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc  —In  the  dosed  tube  a  faint  white  crystalline  sublimate  of  arsenous  acid.  In  the  open 
tube  arsenous  add,  with  a  trace  of  sulphurous  add,  the  assay  beooming  ycUowish-green.    On 


As 

Ni 

Fe 

Pb 

1.  Riedielsdorf 

64-78 

44-21 

0-34 

0-32 

2.           " 

46-42 

48-90 

0-34 

0-66 

3.           " 

53-69 

45-76 

2-70 

4.  Allemont 

48-80 

39-94 

5.  Erageroe,  G.=7*662 

54-35 

44-98 

0-21 

6.  Ayer,G.=7-39 

7.  Westphalia 

54-05 

48-50 

0-4S 

52-71 

45-87 

8.  Sangerhausen 

54-89 

48-21 

0-64 
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chtrocMl  girea  arsenical  ftimes  and  taaes  to  a  globule,  which,  treated  with  borax  glass,  affords,  bj 
rooceesiTe  ozydatioo,  reactions  fi>r  iron,  cobalt,  and  nickel    Solnble  in  nitromnriatic  add. 

Oba. — Accompanies  cobalt,  sOver,  and  copper  in  the  Saxon  mines  of  Annaberg,  Sohneeberg,  eta ; 
•Iso  in  Thnringia,  Hesse,  and  Styria,  and  at  Allemont  in  Dauphinj ;  occasioniJlj  in  Gomwall,  as 
at  PengeUj  and  Wheal  Ohance;  formerlj  at  the  Hildorstone  HiUs,  Scotland;  at  Ohanaroillo, 
near  Oopiapo,  and  at  Huasco,  Chili ;  abundant  at  Mina  de  la  Eioja^  Oriocha,  in  the  Argentine 
Prorinoes. 

FooBd  at  Chatham.  Conn.,  in  gneiss,  associated  with  smaltine. 

This  is  an  important  ore  of  nicket 

Kamed  ttom  the  contained  metal  The  name  of  the  species  should  be  formed  from  the  Latin 
word  for  nidcel,  nieeolum^  proposed  by  Cronstedt,  and  hence  should  be  written  niocoline,  or  better 
meeokie,  in  place  of  Beudant's  nichdine,  Nickdine  and  nickdifiaroue  are  not  more  proper  words  than 
would  be  copperine  and  copperiftfroua, 

72.  BRBXTHAUPnTB.  Antimonnickel  Strameyer  A  Bauam.,  Gel  Ans.  Gdtt,  2001, 1883. 
AntSmonial  Nidcel;  Antimoniet  of  IHckel  Hartmannlte  Chapman,  Min.,  1848.  Breithauptit 
BM.,  Handb.,  559,  1845. 

Hexagonal.  0  A  1=135°  15';  a==0-8585.  Observed  planes:  (?,  i,  f, 
/.  O  A  i=153°  38',  O  A  1=123°  55'.  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5-5,  G.=7'541  Breithaupt.  Lustre  metallic,  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddish-brown.    Opaque.    Fracture  uneven — small  subconchoidal.   Brittle. 

Oompb— Ki  Sb  (or  Ki*  Bb')=Antimon7  67*4,  nickel  32*6=100.  Analyses:  1,  2,  Stromejer 
(Pogg:,  xxxL  134): 

1.  8b  63*734        Ni  28*946        Fe  0-866        Galena  6*437=99*988 

2.  59*706  27054  0-842  12*357=99-959 

Prr. — In  the  raen  tnbe  white  antimouial  fbmes.  On  diarooal  fuses  in  B.F.,  gires  off  anti- 
monial  vapors,  and  coats  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  assay; 
treated  with  soda  the  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Oba«— Found  in  the  Uarz  at  Andreasberg,  with  caloite,  galenite,  and  smalthie.  Has  been 
obserred  as  a  fbmaoe  product,  crystallijsed. 

Hamed  after  the  Saxon  mineralogist,  Breithaupt 

73.  KAMZOTB.    Arseniuret  of  Manganese  Kanef  Q.  J.  Sd^  IL  rl  382.    Kaneit  Eaid^  Handb. 

559,  1845. 

In  botryoidal  masses,  also  amorphous;  structure  foliated  or  granular.  H.  above  5?  stated  as 
bard.  G.=5*55.  Luiitre  metallia  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
oneven.    Brittle. 

Analysis  by  Kane  (L  c.):  ICanganese  45*5,  arsenic  51*8,  and  a  trace  of  iron=97*8,  corre- 
sponding to  Mn  As = Manganese  42*4,  arsenic  57*6=100. 

B3.  boms  with  a  l^ue  flame,  and  falls  to  powder;  at  a  higher  temperature  the  arsenic  evapo- 
rates, and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqua  regie,  without  leaving  any 
rasSdoe. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  B.  J.  Kane,  of  Dublin,  attadied  to 
a  mass  of  galenite. 

74;  SOHRXaBBBSFFB.    Sdireibersit  Baid^  Haid.  Ber.,  iU.  69,  1847. 

In  8teel-gray  folia  and  grains.    Folia  flexible. 
H.=6-5    G.=7d-7-22.    Magnetic. 

1,  Patera  (Haid.  Ber.,  L  a,  and  Am.  J.  Sol,  II.  viiL  489);  2,  Fisher  (Am.  J. 

3,  4,  5,  J.  L.  Smith  (ib.,  xix.  157): 

P         F^       Ni  C 

1.  Arva  7*26    87*20      4*24        iifi(«.= 93*70  Patera. 

1  Bnurnan  11*72    55*43    25*02  1*16,  01  2*85,  Si  0*98=98*16  Fisher. 

1  S.  Ttaneasee  13*92    57-22    25*8^  Oo  0*82,  Cu  ir.,  Zn  tr,,  01 0*13,  Si  1*62,  &  1*63=100*66  S. 

i  »  mdeL    56*04    26*48  **    0*41,  Ou  <r.,  Si,  iSl  immM.  Smith. 

5.  •*  14*86    56-68    28*12  "    0*28,  On  Ir.,  "    "      "      Smith. 
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Obf. — ^Found  onlj  in  moteoric  iron. 

The  8chreibeml/e  oi  Sh^pard  (Am.  J.  Sd^  11.  it),  from  a  meteorite,  ia  supposed  to  be  a  "  sesqni- 
sulphuret  of  chromium."  The  name  has  been  dianged  to  skepardite  by  Haidinger.  It  is  not 
contiuned  in  Shepard's  recent  list  of  meteoric  minerals,  in  ibid.,  xliii.  28. 


in.  PYMTE  DIVISION.' 


[See  for  list  of  spedes,  page  84]. 

76.  PVKITJJ.  Lniwos  TKeophr,  ITepin??  pt  Dioaeor.^  B.  cxliL  Pyrites  pt  P2tn.,  unvi.,  30. 
^Pyrites  pt,  Arab.  Marchasita,  Gtrm,  Ejs,  Agric,  334,  431,  467,  1629,  1546.  Pyrites  pt, 
Marchasita  (=cryst  Pyr.)  Hmchd,  Pyrit,  1725.  Kies  pt,  Svafelkies  pt,  lyrites  pt 
(=ma8S.  and  nodular  I^.),  Marchasita  (=cr7St  Pyr.X  WcJL,  208,  211,  1747.  Pyrites  pt 
(=glob.  yar.,  etc.);  Maroasite  (=:CTyst  Pyr.),  Mundio  (=ma8sive  yar.)  EOl,  Eoss.,  324r-332, 
1771.  Bchwefelkies,  Eisenkies,  Gtrm,  Iron  P3rrite8,  Bisulphuret  of  iron.  Fer  sulAir^  Fr. 
Xanthopyrites  (Tfecie.,  Handb.,  314.  1889. 

Isometric ;  pyritohedral.  Observed  planes :  i-2,  i-J,  t-3,  iA^ ;  2-2,  3-3  ; 
4-2,  3-f,  54,  H,  2-^.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  (f.  1)  most 
common;   the   pyntohedron,  f.   47,   and  related  forms,  f.  41,  46,  very 


Bossie. 


Peru. 


Bossie. 


Oomwall,  Pa. 


Schoharie. 


common.  Cubic  faces  often  striated,  with  striations  of  adjoining  faces  at 
right  angles,  and  due  to  oscillatory  combination  of  the  cube  and  pyritohe- 
dron,  the  striae  haying  the  direction  of  the  edges  between  O  and  t-2  in  f.  46. 
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Crystals  sometimes  acicnlar  throngb  elongation  of  cubic  and  other  forms. 
Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com- 
position-face /;  this  composition  either  (a)  single,  or  (J)  repeated  parallel 
to  each  /,  producing  thus  forms  like  f.  90,  consisting  of  combined  pyritohe- 
drons,  also  a  cube,  having  striations  on  each  face  parallel  to  its  siaes  and 
meeting  at  an  angle  in  the  diagonals.  2,  C.-face  0,  fig.  89.  Also  reni- 
form,  globular,  stSactitic,  with  a  crystalline  Surface ;  sometimes  radiated 
subfibrous.    Also  amorphous. 

H.=6 — 6-6.  G.=4-83 — 5*2;  5-185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  oale  brass-yellow,  nearly 
uniform.  Streak  greenish  or  brownisn-black.  Opaque.  Fracture  con- 
choidal,  uneven.    Srittle.     Strikes  fire  with  steel. 


Oamm  Var.— Fb  8*=Siilphor  68*8,  iron  46*7=100.  Nickel,  oobalt,  and  ihallinm,  and  also 
copper,  Bometimes  leplaoe  a  little  of  the  iron,  or  else  ocoor  as  mixtnres;  and  gold  is  sometimee 
preeent,  distribnted  inrislbbr  throngh  it  Thallium  ocoors  in  traces  in  much  pyrite,  it  showing 
its  pieeeooe  often  fai  the  chimneys  of  ftimaoes  where  pyrite,  or  ores  containing  it,  are  roasted. 

Yar.  1.  OrdiMfry,  (a)  In  distinct  crystals ;  Q>)  nodular,  or  concretionary,  often  radiated  within; 
(c)  Btalaetitic;  (ci)  amorphoos. 

'  3.  IReooUforous,  Schnabel  found  0*168  of  nickel  in  a  kind  from  a  silrer  mine  near  Eckerhagen. 
A  pyiice  from  the  Kearney  ore-bed,  Oouvemeur,  N.  Y.,  is  similar;  it  is  pale  bronse  in  color,  and 
radiated  bdryddal;  H.=5*5;  G.  =4*863  (Am.  J.  ScL,  XL  xv.  444). 

3.  OcibaltifmmB,  Specimens  from  Gomwall,  Lebanon  Oa,  Pa.  (f.  88),  afforded  J.  !£.  Blake  2  p. 
e.  of  cobalt  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  one  of 
which,  2-1,  has  not  been  before  observed  in  pyrito,  though  known  in  cobaltite  (p.  71).  The 
crystals  are  much  distorted. 

4.  OtipriftrwM,  A  yariety  from  Gomwall,  Lebanon  Ca,  Pa.,  gave  J.  0.  Booth  (Dana's  Min., 
1854,  55)  2-39  pu  c.  of  copper,  affording  the  formula  (Fe,  Cu)  S^  The  analysis  gave  S  53*37,  Fe 
44*47,  Gu  2-39.    It  tarnishes  roadUy,  assuming  the  bluish  tarnish  of  steel 

5.  Siann^siwu;  BaOulenmit  Schubs  k  Paillette  (BnlL  a.  Fr.,  IL  viL,  16).  A  khid  in  cubes, 
containing  tin  and  sno^  occurring  in  argillite)  6  m.  8.  of  Ribadeo,  in  Galioia.  Named  after  Lopes 
Balieaterofl. 

6L  Awrifercm,  Ckmtaining  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
auriferous.    The  fact  is  not  apparent  in  any  of  the  external  duoracters. 

7.  Argtmii^Brfmi,    From  Hungary. 

8.  ThaOiifsroitu,  The  pyrito  of  &e  Rammelsberg  mine,  near  Goslar,  Prussia^  is  espodally  rich 
in  thsBlum;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  frimaoes  of  the  Bethlehem  (Fa.) 
iron  works,  which  W.  T.  Boepper  attributes  to  the  pyrite  of  the  Pennsylvania  coal  used. 

Pyr^  elo. — ^In  the  dosed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
coal gives  off  solphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotito. 

Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  add. 

Obfl^ — ^Pyrite  occurs  abundantly  in  rodcs  of  all  ages,  from  the  oldest  crystalline  to  the  most 
recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modifled  as  above  described : 
also  in  irregular  spheroidal  nodules  and  in  veins,  in  day  slate,  argillaceous  sandstones,  the  coal 
formation^  etc.  Cubes  of  gigantic  dimensions  have  been  found  b  some  of  the  Oomish  mines ; 
pentagonal  dodecahedrons  and  other  forms  occur  on  the  island  of  Elba^  sometimes  five  to  six 
incfaee  in  diameter.  Large  octahedral  crystals  are  found  at  Persbeig  in  Sweden.  Magnificent 
crystals  come  fromTPeru;  also  fti>m  Traversella  in  Piedmont,  twins  of  whidi  locality  are  figured 
by  Q.  Sella,  one  of  them  a  large  pyritohedron  (f.  47)  with  a  small  converse  pyritohedron  (f.  48) 
astride  of  each  of  the  six  cubto  edges.  Alston-Moor,  Derbyshiro,  Fahlun  in  Sweden,  Kongs- 
berg  in  Norway,  are  well-known  localities.  The  day  at  Milnden  in  Hanover,  and  the  chalk 
It  Lewes  in  Surrey,  have  afforded  some  remarkable  compound  crystals.  It  has  also  been  met 
with  in  the  Vesuvian  lavas  in  small  hregular  cijstals. 

In  Makk&t  at  Corinna,  Peru,  WaterviUe,  and  Farmington,  in  crjrstals;  at  Bhieham  (saw  mDls), 
Brooksville,  and  Jewell's  Id.,  massive.  In  K  Hampshire,  at  Unity,  massive.  In  mua^  at  Heath,  in 
oysk ;  at  Hawley  and  Hnbbardston,  massive.  In  Vermoni,  at  Shoreham,  in  limestone,  ofystals  abun- 
dant ;  Hartford,  in  cubes  2-4  in.  In  (JowLj  at  Lane's  mine,  Monroe,  in  octahedrons ;  Orange  and 
MiUbfd,  in  cubes  in  chlorite  slato;  Middletown  lead  mine,  sometnnes  adcular,  and  also  scattered 
0ferqaart8;,like£89;  at  Stafford,  in  mica  slate;  massive  atColchester.Ashfori,  Tolland,  Stafford, 
aad  Union.  In  K  York,  at  Bossie,  fine  oystals  (t  85,  87)  occur  at  the  lead  mine  in  green  shale : 
at  Sdioharie^  a  mile  west  of  the  court-house,  m  single  and  compound  crystals,  often  highly  polished 
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and  abundant ;  in  interesting  crTStala  at  Johnsburgh  and  Cheater,  Warren  Go. ;  in  gneiaa  near 
Yonkers ;  in  Orange  Ga,  at  Warwick  and  Deerpark ;  in  Jefferson  Co.,  in  Champion  and  near  Oxbow 
on  the  banks  of  Vrooman^s  lake,  in  modified  octahedrons  {t*l);  massiye  in  Franklin,  Pntnam, 
and  Orange  Cos.,  eta  In  Fennaylvama,  in  crystals  at  little  Britain,  Lancaster  Co. ;  at  Chester, 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Enauertown,  Chester  Co. ;  in  Cornwall,  Lebanon  Go^ 
in  lustrous  caboKx;tahedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  inch  through ;  at 
Pottstown.  near  French  Creek,  in  large  yellow  octahedrons.  In  Wtscansinj  near  Mineral  Point. 
In  Illinois,  near  Qalena,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  eurfaoe  of 
crystals.  In  K  Gar.,  near  Oreensboro',  Guilford  Co.,  in  crystals.  Auriferous  pyrite  is  common  at 
the  mines  of  Colorado,  and  many  of  tiiose  of  Galifomia,  as  well  as  in  Tirginia  and  the  States  south. 

In  Canadek,  2  miles  N.  W.  of  BrockviUe,  a  cobaltiferous  yar.,  in  the  Laurentian ;  on  the  riyer 
Assumption,  seignory  of  Daillebout,  and  at  Escott,  a  nicooliferous  yar.,  containing  also  some 
c-^balt. 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  add  of  commerce, 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  yariety  is  worked  for 
gold  in  many  gold  regions. 

The  name  pyrite  is  deriyed  firom  v9(t,  fire,  and  alludes  to  the  sparks  fh>m  fHction.  Pliny  men- 
tions seyeral  things  as  indnded  under  the  name  (zxzyl  30) :  (1)  a  stone  used  for  grindstones ; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  pyrites  vUms^  and 
wbich  may  haye  been  flint  or  a  related  yariety  of  qnartz,  as  has  been  supposed,  but  more  proba- 
bly was  emery,  sinoe  he  describes  it  as  the  heayiest  of  all;  (3)  a  kind  resembling  brass  or  copper ; 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  confounded  copper  pyrites  ^chaloopyrite),  besides  marcasite  and  pyrrho- 
tite,  although  these  three  kinds  of  pyrites  fidl  of  the  sdntillations.  In  fact  Dioscorides  calls 
pyrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper;  and. 
moreover,  he  states  that  the  mineral  ^yes  sparks.  This  confounding  of  iron  and  copper  pyrites 
is  apparent  also  in  the  descriptions  of  the  yitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  andent  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  cen- 
turies after  Pliny,  as  is  eyen  now  apparent  in  the  prindpal  languages  of  Europe.  KvpJtrwcLseer 
(copper-water)  of  the  Germans  being  the  copperas  of  the  English  and  oouperoee  of  the  Fi«nch. 
It  is  quite  probable  that  copperas  and  amperosewn  in  fact  corruptions  of  the  German  word,  instead 
of  deriyatiyes  flrom  cuprosa  or  cuprirosa,  as  usually  stated,  for  the  Latin  u  would  not  haye  become 
ott  in  French. 

Under  the  name  nu»rauiie  or  nMrchasOe,  of  Spanish  or  Arabic  origin,  tiie  older  mineralogists 
Henckel,  Wallerius,  Linnsus,  etc.,  induded  distinctiyely  crystallized  pyrite,  the  cubic  preemi- 
nently ;  the  nodular  and  other  yarieties  being  called  pyrUes,  and  the  less  yellow  or  brownish  and 
softer  kinds,  wasserkies,  this  last  induding  our  marcasUe  and  pyrrhotite,  and  some  true  pyrite, 
Werner  first  made  pyrrhotHe  a  distinct  spedes. 

Alt. — ^Pyrite  readily  changes  to  a  sulphate  of  iron  by  ozydation,  some  sulphur  being  set  free. 
Also  to  limonite  on  its  surfooe,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carrying  off  the  sulphuric  add  as  change  proceeds,  and  tfom  limonite  to  red  oxyd 
of  iron.  Green  yitriol,  limonite,  gdthite,  hematite,  quarta,  graphite,  odireous  day,  occur  as  pseu- 
domorphs  after  pyrite. 

Artif . — ^Bfay  be  made  by  the  slow  reduction  of  sulphate  of  sesqniozyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAUBRrm.    Hauerit  ffaid.,  Kat  Abh.  Wlen,  L  101,  lOt,  4to,  1847. 

Isometric;  pyritohedral,  fig8.  2,  7,  6,  8,  44  (0,  3-|),  41  (0,  i-S);  the 
octahedral  form  most  common.  Cleayage:  cubic  imperfect.  Crystals 
sometimes  globnlarly  clustered.  ^ 

H.=4.  G.=3-463,  v.  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.     Streak  brownish-red. 

Oomp.— Mn  S'=SQlphar  63 '"T,  manganese  46*3=100.  Analysis  by  Patera  (L  c,  Pogg:,  l^^x. 
148): 

8  53-64  Mn  42-97  1^1*30  Si  1-20=9911. 

Pyr.— In  the  closed  tnbe  a  sublimate  of  sulphur ;  In  the  open  tube  suIphnrooB  add,  and  beoomes 
green.    On  charcoal  giyes  sulphur :  the  roasted  xnineral  reacts  for  manganese  with  the  fluxes. 

Obs.— >From  Kalinka,  Hungary,  in  day  with  gypsum  and  sulphur,  in  a  region  something  like  a 
solfiktara^  trachytio,  and  other  eruptive  rcx^  decomposing  and  adding  to  the  day,  and  the  sulphur 
giTen  off  at  the  same  time  making  depositions  of  sulphur  and  salphids.  One  corstal  found  meaa- 
ures  li  indies  throu£^ 
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77.  OUBAMT^    Oaban  BreUh^  Pogg^  Hz.  325, 1843.    Oabaxiite  Chas^man, 

Ifiometric  Massive.  Cleavage  cubic,  and  rather  more  distinct  than  in 
ordinary  pyrites,  Breith,  Color  oetween  bronze  and  brass-yellow.  Streak 
dait  redm&h-bronze,  black.  H.=4.  G. =4*026 -4-042  Br.;  4-169  Booth; 
4-18  Smith. 

Oonp. — ^2Fe,lOii,4S=4Fe,16a,8S=6iiS+FeS+3FeS'=2pyra0+l  chalcopyrUe.  OaS 
+F«P  S*,  Booth,  whidi  is  the  same  with  the  preoeding  in  its  atomio  proportions. 

Ana^TKes:  1,  Eastwiok  (conunnnioated  by  J.  0.  Booth);  2,  Magee  (ib.);  3,  Stevens  (ib.);  4^ 
ScheicUtter  (Pogg.,  Ixiv.  280);  6,  J.  L.  Smith  (Am.  J.  Sci.,  VL  zrUi.  381): 

5i 

2-30=99-12  Eastwiok. 

1-90=10110  Magee. 

2-85=100-31  Stevens. 
Fb  ^.=100*25  Scheidauer. 
Si  9e  4-23=99-13  Smith. 

Breitlunipt  obtained  in  repeated  trials  19  per  oent  of  oopper.  Smith  in  two  other  incomplete 
■Ba^rses  found  snlphnr  39-20,  39*30,  and  copper  19*10,  19-00. 

Pyr. — ^In  the  closed  tabe  a  sulphur  sublimate ;  in  the  open,  sulphurous  add.  B3.  on  charooal  /^ 
gives  snlphur  fhmes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  i;gflat8  for  copper  and  V 
son  witii  the  fluxes ;  with  soda  on  charooal  gives  a  g^obnle  of  metallio  iron  with  oopper.  ' 

Oba«— From  Barraoanaa  Cuba. 


8 

Ou 

Fe 

1. 

39-01 

19-80 

38-01 

2. 

39-35 

21-05 

38-80 

3. 

3906 

20-12 

38-29 

4. 

84-78 

22-98 

42-51 

6. 

89-67 

18-23 

37-10 

78.  GHAXXIOFTBITEL  ?  'X.akKlTi^  (fr.  Cfjrpras)  ArisMle,  ?  KaXKinf^  Uvptnit  pt,  Dioioor,^  ?  Obal- 
cifca  pt,  pyrites  pt,  PUn.  Pyrites  oerosus  pt,  Pyrites  aureo  oolore,  Cferm.  QeeUds  o.  Kupferkis 
Agric^  212,  Interpr.,  461, 1546.  Pyrites  pt,  Oenn.  Kupferkies,  Cfesner,  Foss.,  1565.  Pyrites 
flavns,  Ghaloopyrites,  Hendbd^  Pyrit,  1725.  Gul  Kopparmalm,  Ouprum  sulphnre  et  ferro  min« 
eraiiwtam,  Ghaloopyrites,  Wall,  284^  1747.  Guivre  Jaune,  Pyrite  cuivreuse,  iV.  TrL  WalL,  iL 
514»  nsa.  Oopper  Pyrites.  Pyritoos  Oopper.  Ouivre  pyriteuz  !¥.  Towonite  RdbJC,  Min., 
13S,  1852. 

Tetragonal;  tetrahedral.  0M4=:1S5''  25';  a  =  0-98656.  Observed 
planes :  O ;  vertical,  /,  i^*,  i-3 ;  octahedral  or  tetrahedral,  J,  -J-,  |-,  1,  f,  2, 
1h,  |-i,  Z-i ;  other  planes,  f-8,  5-5. 


0M=135  40 
^A  2=109  44 


C^  A  2^=116^  64' 
<?Af-i=124     6 
lAlj^pyr.,=109  63 
5 


2A2,pyr.,=96^  88' 
*AfPyr.,=100  44 
lAl,£92,=7120and70  7 
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Cleava^:  2-f  sometimes  distinct;  Oy  indistinct.  Twins:  composition- 
face  (1)  1-t,  f.  93,  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid ; 
also  similar  to  ng.  39,  through  combinations  of  sphenoids ;  (2)  the  plane  1, 

similar  to  f.  50,  also  similar  to  f.  62,  p.  21.  but 
with  the  interpenetrating  tetrahedrons  oi  the 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig. 
119,  under  tetrahedrite.  Often  massive  and 
impalpabla 

H.=:3-5-4.  G.=4-l— 4-3.  Lustre  metaHic. 
Color  brass-yellow ;  subject  to  tarnish,  and  often 
iridescent.  Streak  greenish-black — a  little  shin- 
ing.    Opaque.     Fracture  conchoidal,  uneven. 

Oomp.— A  Bulphid  of  copper  and  iron,  oootuning  2  of  cop- 
per, 2  of  iron,  and  4  of  sulphur = Sulphur  34*9,  copper  34*6, 
iron  30-6=100.  Fonnulaeu8+Fe8+Pe8«=2(ieu  +  iFe) 
8  +  Fe  8^  usually  written  €u  S+Fe*  8*,  the  objection  to 
which  has  ulreadj  been  mentioned  (p.  33).  Borne  analyses 
give  other  proportions ;  but  probably  ftom  mixture  with  pyrite. 
These  are  indefinite  mixtures  of  the  two,  and  with  the  increase  of  the  latter  the  color  becomes 
paler. 

This  species,  although  tetragonal,  is  very  dosely  isomorphous  with  pyrite,  the  variation  ftom  the 
cabio  form  being  shght,  the  vertical  axis  being  0*98556  instead  of  1. 

Analyses:  1,  H.  Bose  (Gilb.,  Ixxii.  185);  2,  Hartwall  (Leonh.  Handb.,  646);  8,  4,  E.  Bechi 
(Am.  J.  ScL,  n.  xiv.  161) ;  6,  D.  Forbes  (Ed.  N.  PhiL  J.,  L  278) ;  6,  J.  L.  Smith  (Am.  J.  Sd,  IL 
XX.  249);  7,  Joy  (lore  N.  H.  N.  York,  viiL  125): 


1.  Sayn 


8  35*87        On  34*40        Fe  80*47        quartz  0*27=100*01  Rose. 


a.  Finland  86*33  32*20 

3.  Yal  Oastmoor  36*62  84*09 

4.  Ht.  Oatini  3616  32*79 
6.  JemteVd,  Sweden  33*88  32*65 
6.  Fhenixville  36*10  32*85 
1  EQenville  86*66  32*43 


30*03  2*23=:IOO*t9  HartwalL 

80*29  =100-00  Bechi. 

29*75  0*86=99-56  BechL 

32*77  Mn  <r.,  Si  0*32=99*62  Porbea. 
29*93  Pb  0*35=99-23  Smith. 

31*26  "  0*30,  §10*20=100*83  Joy. 


Traces  of  selenium  have  been  noticed  by  Kersten  in  an  ore  fVom  Beinsbeiig  near  Psreiberg ;  and 
that  from  Bammelsbeiig  near  Goslar  must  contain  the  same,  it  being  one  of  the  fUnoaoe  products 
(Bammelsberg,  Min.  Ghem.,  120).  Thallium  is  also  present  in  some  kinds,  and  more  frequently 
present  in  this  ore  than  in  pyrite. 

Other  analyses :  Malaguti  and  Durocher  (Ann.  des  M.,  lY.  xviL  229). 

Pyr.,  6to.~In  the  dosed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reactions 
like  cubanite.  Dissolves  in  nitric  acid,  excepting  the  sulphur,  and  forms  a  green  solution ;  am- 
monia in  excess  changes  the  green  color  to  a  deep  blue. 

Oba. — Ohaloopyrite  is  the  principal  ore  of  copper  at  the  Oomwall  mines,  and  10,000  to  12,000 
tons  of  pure  copper  are  smelted  annually  from  1 50,000  to  160,000  tons  of  ore.  It  is  there  associated 
with  tin  ore,  galenite,  bomite,  chaksodte,  tetrahedrite,  and  blende.  The  copper  beds  of  Fah- 
lun  in  Sweden,  are  composed  principally  of  this  ore,  which  occurs  in  large  masses,  surrounded 
!by  a  coating  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg,  near  Gk>alar  in  the  Harz, 
it  forms  a  bed  in  aigillaoeous  schist,  and  is  associated  with  pyrite,  galenite,  blende,  and  minute 
portions  of  silver  and  gold.  The  Kurprinz  mine  at  Freiberg  affords  well-defined  crystals.  It 
occurs  also  in  the  Bannat,  Hungary,  and  Thuringia ;  in  Scotland  in  Kirkcudbrightshire,  Perth- 
shire and  elsewhere;  in  Tuscany  (analyses  8,  4);  in  South  Australia;  in  fine  crystals  at  Cerro 
Blanco,  near  Gopiapo,  OhilL 

InifatiM,  at  the  Lubec  lead  mines;  at  Dexter.  In  K  Bamp^  at  Franconia,  in  gneiss-  at 
Unity,  on  the  estate  of  Jas.  Keal;  Warren,  on  Davis's  farm;  at  Eaton,  2  m.  N.E.  of  Atkins'g 
tavern ;  Lyme,  B.  of  E.  Village ;  Haverhill,  eta  In  Venwmi^  at  8tafford,  OcMinth,  Waterbury 
Shrewsbury.  In  JTow.,  at  the  Southampton  lead  mines;  at  Turner's  falls  on  the  Counecticut 
near  Deerlield.  and  at  Hatfield  and  Si^rling.  In  GonnediaO,  at  Bristol  and  Kiddlotown,  some 
times  in  crystals.  In  New  York,  at  the  Ancram  lead  mine ;  five  mUes  ftom  Bossie,  beyond  I>e  Lonff*] 
mills  at  the  Bossie  lead  mmes,  in  crystals ;  in  crystals  and  massive  near  Wurtsboro',  Sullivan^ 
very  large  orvstals  and  massive  at  Bllenville>  Ulster  Go.  In  Pemwylwmia,  at  PhenizviUe  <  a 
Pottstown,  Ohester  Co.  (Elizabeth  mine).    In  Maryland,  in,  tbo  Catoctin  mts.;  between  New 
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Dtrket  and  Taneytown ;  near  Blnksbniy,  Carroll  Co.,  abundant  (Patapeoo  and  other  mineaX  with 
bonite,  carrollite,  and  maladiite.  In  VtrginiOf  at  the  Phenix  oopper  mines,  Eanquier  Co.,  and  the 
Walton  gold  mine,  Louisa  Co.  In  K,  ChroUna^  near  Greensboro*,  abundant  massive  (Fenress 
or  North  Oardina,  and  KaoooOoch  mines),  along  with  spathic  iron  in  a  quarti  gangue.  In  Tbn^ 
nessee,.  SO  miles  from  Cleveland,  in  Polk  Co.  (Hiwassee  mines),  with  black  copper  and  pjrites. 

In  Oal,  in  difTerent  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Ca,  on  west  side 
q£  and  parallel  to,  the  chief  gold  belt;  occurring  massive  in  Calaveras  Co.,  at  Union,  Keystone, 
Empre,  Kapoleon,  Campo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Creek;  in 
Mfiiposa  Co.,  at  the  La  Yictoire  and  Haskell  claims,  and  on  the  ChowchiUas  river;  in  Amador 
Ca,  at  the  Newton  mine ;  in  El  Dorado  Co.,  at  the  Coeumnee,  Hope  Valley,  Bunker  Hill,  Bl 
Dorado,  Ezoelaior  mines;  in  Plumas  Co.,  at  the  Qenesee  and  CosmopoUtan  mines. 

la  Ounada,  in  Perth  and  near  Sherbrooke;  extensively  mined  at  Bruce  mines,  on  Lake  Huron. 

The  Cornwall  chalcopyrite  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Redruth  rarely  yielding 
12,  generally  only  7  or  8,  and  occasionally  but  3  or  4  per  cent  of  metaL  Its  richness  may  in 
general  be  judged  of  by  the  color;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  be  considered  a  good  ore ;  but  if  hard,  and  pole-yellow,  it  is  poor  from  admixture  with 
pyrite. 

Beadiiy  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness;  it 
may  be  cut  by  the  knife,  while  pyrite  will  strike  fire  with  steel  The  efl^ts  of  nitric  add  are  also 
different  Differs  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  Uke 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  add. 

Ocean  as  a  furnace  product  near  Goslar. 

Alt— Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
ooTdlite,  diryaooolla)  black  copper,  chalcocite,  and  oxyd  of  iron,  are  other  forms  into  which  it  is 
Bometimes  altered. 

Named  frx>m  x^'^^i  brass,  and  pyrUes,  by  Henckel,  who  observes  in  his  Pyritology  (1725)  that 
dulcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of  Cyprus 
(haidtis;  and  Dioscoridee  uses  the  same  word ;  but  what  ore  was  intended  is  doubtAiL  There  is 
DO  question  that  copper-pyrites  was  induded  by  Greek  and  Latin  authors  under  the  name  pyrUes 
(q.  V,  p.  64). 

79.  BARNHARDTHZI.     Genth,  Am.  J.  Sd.,  IL  xix.  It,  1866,  xzviii  248. 

Compact  maseive. 

H.=3"5.  G.=4-521.  Lustre  metallic.  Color  bronze-yellow.  Streak 
payish-black,  slightly  shining.  Fracture  conchoidal,  uneven.  Brittle. 
TamiBhes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Oompw— 2  Ou  S+Fe  S+Fe  S'=l  chakxn>yrite+l  chalcooite=Sulphur  30*6,  copper  48%  iron 
21*3.    Analyses:  1-3,  W.  J.  Taylor,  F.  A.  Genth,  and  P.  Keyser  (L  c.);  4^  Genth  (priv.  contrib.): 


S 

Te 

Gu 

1.  Barnhardt's  Land 

29-40 

22-23 

47-61,  A^  «r.  Ti^tor. 

2.  Pioneer  Mills 

29-76 

22-41 

46-69  Genth. 

3.        "         " 

30-60 

2108 

48-40  Keyser. 

4.  ^U  Wimams'  Fork 

28-96 

20-44 

60-41  Genth. 

In  another  ore  from  Bamhardt*B  land,  Taylor  found  (L  c)  S  32-9,  Fe  28'4|  Gu  40%  oorrespond- 
Ji«to8B+4Pe/f2tGu. 

Pyr.,  etc — ^B.B.  giyes  sulphurous  ftimes,  and  fhses  easQy  to  a  magnetio  globule.  With  borax 
tactions  for  oopper  and  iron. 

Ohi^-Oocurs  in  N.  Oarolina  with  other  oopper  orea,  at  Dan  Bamhardt's  land,  Pioneer  ICOls, 
Pheniz  mine,  and  Y anderbnrg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Co. ;  at 
BiQ  WQliams'  Fork,  in  California,  with  chalcopyrite,  eta 

It  mty  be  a  diakopyrite,  partly  altered  to  copper-gUinoe  (ohaloociteX  as  would  be  inferred  ftota 
Dr.  Genth^s  later  obseryations. 

(A)  HOKIGHUK  Breithaupt  (B.  H.  Zfcg.,  xvil  385,  424,  1868,  zvill  66,  321)  is  closely  related  to 
tbe  preceding,  and  may  be  chalcopyrite  partly  altered  to  bomite.  Occurs  m  tetragonal  octahedral 
oyrtda,  but  mostly  massive ;  H.=4— 6;  G.  =4-47  2— 4-480;  color  more  bronze-like  than  in  chal- 
OQpy^;  streak  blade 

Analysis  by  Richter  p.  a,  xviiL  321):  8  3021,  Fe  26-81,  Cu  43-76=3  £hi  8+2  Fe  S+Fe"  S» 
«3  6Q8+8Fe8+FiaGP,  oorresponding  to  1  ti  dualoopyriU,  2  of  cAo&xn^  and  2  of  j^yir^ftotHfe, 
or  to  1  of  chalcopyrite  and  2  of  bomite. 

^^cuis  with  inalachite  and  other  copper  ores  at  Flauen  in  Yoigtiand;  also  said  to  ocdtf,  by 
n«ithaap«,  hi  Bavaria,  Dnohies  of  Hesse  and  Nassau,  Silesia,  the  Hara^  at  Bheinbreitenback^oo 
the  BUae,  In  Algeria^  in  Ghm  at  BemolinoB  and  TooopilUs  and  in  Japui. 
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Dudctownite  is  a  blactdsh  copper  ore  from  Dudctown,  Tenn.,  named  hylShepard,  who  found  in 
it  30*76  iron,  26'04  oopper,  with  48*20  of  undetermined.  Or,  J.  Brush  has  €hown  diat  it  is  not 
homogeneous,  and  only  a  mixture,  grains  of  pyiite  being  Tisible  through  the  mass,  and  also  a 
softer  gray  mineral,  whidi  is  probably  ohalcocite.  See  Bep.  on  Mt  Pisgah  Oopper  ICne,  N. 
Haren,  1869,  and  Am.  J.  Sol.,  ll  zzriii  129,  1869. 

80.  STANNTm  Geschwefeltes  Zinn  (ft,  Cornwall)  Klapr.,  Schriften  Nat  Fr.  Beriin,  ynl  169, 
1787,  Beitr.,  il  267,  1797,  t.  228,  1810.  Zinkies  TTem.,  Bergm.  J.,  1789,  886,  897.  Tin  Pyrites 
rtrw.,  il  800,  1796.  Snlphuret  of  Tin;  Bell  Metai  Ore.  Etain  sulfiir^  jFV.  Stannine  Seud., 
Tr.,  iL  416,  1832. 

Prboably  tetraconal,  and  hemihedral  like  chalcopvrite,  Keimgott. 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecanedron  indistinct. 
Commonly  massive,  granular,  and  disseminated. 

H.=4:.  G.=4-3— 4-522;  4-506,  fr.  Zmnwald,  Rammelsbei^.  Lustre 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  tne  former 
when  pure ;  sometimes  a  bluish  tarnish ;  often  yellowish  from  the  presence 
of  chalcopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Oomp. — 2  (€u,  F6,  Zn)  S  +  Sn  S*  which,  the  ratio  of  €u,  Fe,  Zn,  being  2  :  1 :  1,  corresponds 
to,  Sulphur  29*6,  tin  27*2,  copper  29'3,  iron  6-6,  zinc  7 '5 =100.  The  ratio  between  the  sulphur 
of  the  two  terms  is  1 :  1,  as  in  chalcopyrite.  AnalTses:  1,  Klaproth  (Breitr.,  r.  228);  2,  Kuder- 
natsch  (Pogg.,  zxxix.  146);  S,  Johnston  (Bep.  Or.  Cornwall,  etc.,  1839) ;  4^  Mallet  (Am.  J.  Sd.,  n. 
zviL  33);  5,  Bammelsbeig  (Pogg.,  IzzzviiL  607): 

Zn 
=:99*0  Klaproth. 

1-77,  gangue  l-02=99-81  Kad. 
10113=100  Johnston. 

7*26,  gangue  0-16=99*64  MaL 

9-68 =100  Banunelsberg. 

Pyr.,  eta—In  the  dosed  tube  decrepitates,  and  giyes  a  faint  sublimate ;  in  the  open  tube 
sulphurous  add,  and  a  sublimate  of  ozyd  of  tin  quite  near  the  assay.  B.B.  on  diarooal  roses  to  a 
globule,  which  in  O.F.  gives  off  sulphur,  and  coats  tiie  coal  with  white  ozyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  add,  affording  a  blue  solution,  with  separation  of  sulphur  snd  oxvd  of 
tin. 

Obs.— Formerly  found  at  Wheal  Bode,  Oomwall,  and  at  0am  Brea,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St.  Michaers  Mount,  where  it  is  sold  as  an  ore  of  copper;  also 
at  Stenna  Owynn,  St  Stevens,  and  at  Wheal  Primrose,  Wheal  Scbrrier,  and  occasionally  at  Botal- 
ladc  mine,  St.  Just;  also  at  the  Oronebane  mine,  Co.  Wicklow,  in  Irdand;  Zinnwald,  in  the 
Snogebirge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronse  or  bell  metal, 
and  hence  the  name  beU^metcU  ore. 

81.  UMNXSmL  Kobolt  med  Jem  odi  Svafelsyra  (fr.  Bastnaes)  0.  Brandt,  Ak.  R  Stookfa.,  1 19, 
1746.  Kobalt  med  forvswafladt  J&ro,  Cobaltnm  Ferro  Sulphurate  mhieralisatum,  OrotuL,  213, 
1768.  Oobaltum  pyriticosum  Linn.,  1768;  de  Bom,  Lithoph.,  L  144^  1772.  Mine  de  Ck>balt 
sulfbreuse  de  LUe,  iiL  134,  1783.  Kobalt-Olanz  pt  Wenu,  Kirw<m,  etc  Svafelbonden  Eobolt 
msinger,  Afh.,  iiL  316,  1810.  Kobaltides  Haaam.,  Handb.,  168,  1813.  Sdiwefelkobalt  Sul- 
phuret  of  Oobalt;  Oobalt  F;yrites.  Ck)balt  sulfVir^  Fr.  Koboldino  Bead.,  Tr.,  iL  417,  1832. 
Linneit  JSatVi,  Handb.,  660,  1846.  KobaltnidLelkies  [not  Eobaltkies]  Ramm.\  Slegenite  (fr. 
Muaen)  Dana,  Min.,  687, 1860. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twii|s :  com- 
position-face octanedral.    Also  massive,  granular  to  compact. 

H.=5-5.  Q.=4*8— 6.  Lustre  metallic.  Color  pale  steel-gray,  tarnish- 
ing oopper-red«    Streak  blackish-graj.    Fracture  uneven  or  subconchoidaL 


a 

Sn 

Cu 

Fe 

1.  Wheal  Rock 

80-6 

26-6 

80-0 

120 

2 

29-64 

26-66 

29-89 

12-44 

3.  St  Michaers  Mt 

29-929 

81-618 

23-649 

4-791 

4. 

29-46 

26*86 

29-18 

6-73 

6.  Zinnwald 

29*06 

26-66 

29-38 

6-24 
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Ooamp^  ▼ar<— 2  Go  S+ Co  S'=8ti^ur  42*0,  cobalt  580=100 ;  bat  baying  the  oobak replaoed 
putly  by  nickel  or  copper. 

Tar.  1.  Cupriferoua;  Lennatb  Haid.  (L  a).  Ore  firom  fiastaaea.  The  copper  has  been  attrib- 
uted to  mixed  cbaloopyrite ;  but,  in  view  of  the  composition  of  carrollite,  thia  is  probably  not 
true  of  an  ofit  The  name  UimotUe^  alter  Linnaus,  was  given  distinodTelj  hy  Haidinger  to  the 
Bastiaea  ndnend  (L  o.). 

1  NieeolifertmB ;  Iftckd'LmnesUe  SzBaKNiTB  Dana  (L  a).  Ore  fh>m  Miiiaen,  near  Siegen  and 
daeirtiore.  The  Bpedmens  from  MQsen  afforded  Bammelsbefg,  in  his  recent  analysis  (Na  5)| 
14-60  of  nickel;  and  he  shows  that  the  earlier  analyses  are  erroneous,  owing  to  the  fact  that  a 
method  of  separating  nickel  and  cobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (AfhandL,  iii  319);  2,  Wemekink  (Schw.  J.,  zzxiz.  306,  and  Leonh. 
Z&t  Ifin^  1826);  3,  Schnabel  (Ramm^  4th  SuppL,  117);  4,  Ebbinghaus  (lb.);  6|  Banmtelsberg 
(J.  pr.  Gh^  Izzzri  340);  6-8,  Genth  (Aul  J.  Scl,  II.  zziiL  419): 


8 

Co         Nl 

Fe 

Ou 

LBastnaes 

38-60 

43-20     

3-63 

14-40,  gangne  0-33=99-96  Hisinger. 

L  If  osen 

42-62 

63-36     

2-30 

0-97=98-87  Wemekink. 

a.      "       Sieg. 

41-98 

22-09    33-64 

2-29 

=100S6hnabeL    G.=4-8. 

1      "       iSKflg. 

42-30 

11-00    42-64 

4-69 

=100-63  Ebb.    a.=6-0. 

6w      " 

43-04 

40-77     14-60 

0*49-98-90  Bamm. 

6L  ICneral  Hill,  Sieg. 

39-70*  26-69    29-66 

1-96 

2-23,  Insd.  0  46=99-69  Genth. 

1             "         Sieg. 

41-16 

[60-76] 
21-34    30-63 

3-20 

8-68,  InsoL  1-26=100  Qenth.            [Qenth. 

&  ICasooii,  iSikv. 

41-64 

3-37 

,  Pb  0-39,  Ou,  Sb  «r.,  Insol  1-07=98-24 

Pyri^  tfto^ — ^The  variety  from  Musen  gives,  in  the  closed  tube,  a  sulphur  sublimate ;  ia  the 
open  tube,  sulphurous  ftimes,  with  a  faint  sublimate  of  arsenous  add.  B.B.  on  charcoal  gives 
aneniaal  and  sulphurous  odors,  and  ftises  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  fluxes  reactions  for  nidcel,  cobalt,  and  iron.  Soluble  in  nitric  add,  with  separation  of 
Bolphnr. 

Obs. — In  gneiss,  with  chalcopyrite,  at  Bastnaes,  near  Biddarhyttan,  Sweden;  at  MQsen,  near 
Segen,  in  Prussia,  with  heayy  spar  and  spathic  iron ;  at  Siegen  (siegeniie),  in  octahedrons ;  at 
ICm  la  Motte^  in  llissouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
and  at  Mineral  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  dialoopyrite,  bomite,  blende, 
pyrite,  etc. 

Alt. — Occurs  altered  to  yeQow  earthy  cobalt  so-called  {gdb  BrdhdbaU^^  which  is  a  ndxtore  of 
etythrite  and  pittidte. 

82.  OABROLUTB.  i^bfter,  Am.  J.Sd^n.ziii418, 1862. 

Isometric.  Barely  in  octahedrons.  Massive,  fracture  subconchoidal 
or  uneven. 

H.=5'5.  G.=  4*85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
steel-gray,  with  a  faint  reddish  hue. 

Oompb— Cu  8 + Ck>"  S* :  or  its  equivalent  6uS+CoS+0oS*  (obtahied  by  doubUng  the  number 
cf  aftooQsX  whidi  may  be  written  2  (i  6u+i  Co)  8  +  8  Co  8*:  analogous  to  Cuban.  Analyses : 
1-3,  Smith  and  Brush  (Am.  J.  ScL,  IL  xvL  367);  4,  Qenth  (lb.,  zxiil  418): 

S        Ck>       Ni      Fe       On     As 

1.  Fatapsco  mhie       4l*9B    37*26    1*64    1*26    17*48    ir.=99-46  &  ft  B. 

2.  "  40-94    88-21     1*64    1*66    17-79    <r.=100-08  8.  ft  B. 
S.             "  40-99     37-66     1-64    1*40     19*18    «r. =100-76  a  ft  B. 

4.  "  41-71    38-70    1-70    0-46    1766,  quarts  0-07=100-19  G. 

fa»r  obtained  in  an  incorrect  analysis  (L  c.)  S  27*04^  Ck>  28*60,  Ki  l-60,*Fe  6*31,  Ou  32*99,  As 
1-^1,  affica  2-16=99-80. 

Pyr. — ^like  siegenite^  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes. 

Oba.r-In  OarroU  Oa,  Maryland,  at  Patapsco  mine,  netf  Ilnksburg;  and  also  at  Spridgfleld 
msMb,  nasoriafed  and  mixed  with  cfaalcopyrite  and  dialoodte. 

This  species  may  prove  to  be  identioal  with  the  Bastnaes  linnasite  (or  true  linnniteX  on  a  new 
■alysia  of  the  latter,  both  being  cupriferous. 
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83.  SMAIATTB.  YOolMlliim  dneraoeom  Agric^  4«9, 1529.  KoboltnuJin,  KbboltglflntB,  lOn- 
•  «ra  Gohalti  dnerea,  Cbbsltum  anenioo  minenJiiiatom,  pt  (Cobaltite  here  indnded),  WaU^  281 
1747.  ?  Oobeltam  Ferro  el  Anenioo  minerallBatum,  Olants-Oobalt  (ft.  SohneebergX  OnmsL,  S12, 
1758.  Mine  de  Cobalt  grise  Jk  Lisle,  Grist,  833,  1772;  Mine  do  Oobalt  araenicato  JDe  lAOe,  OL 
123,  1783.  Weiaaer  SpeiBskobold,  Grauer  SpelBskobold,  Wem,  Graj  Oobalt  ore  Kirw^  1796. 
Oln-white  oobalt    Speiakobalt  Eauam.,  Handb.,  155,  1818.    Smaltine  SeueL,  Tr.,  IL  584^  1862. 

Isometric.  Observed  planes :  Oy  1,  2-2,  /,  also  an  undetermined  tetrahex- 
ahedron.  Figures  1,  2,  5,  6,  8, 9.  Cleavage :  octahedral,  distinct.  Cubic, 
in  traces.     Abo  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5-5— 6.  G.=6-4  to  7-2.  Lustre  metallic.  Color  tin-white,  inclin- 
ing, when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from 
tarnish.    Streak  grayish-black.    Fracture  granular  and  uneven.    Brittle. 

Oomm  Var^— For  typical  kind  (Co,  Fe,  Ni)  A8*r=  (if  Co,  Fe,  and  Ni  be  preaent  in  e<iaal  parts) 
Arsenic  72*1,  oobalt  9*4,  nickel  9*5,  iron  9K)= 100.  It  Is  probable  that  nickel  is  never  wholly  absent 
although  not  detected  in  some  of  the  earlier  analyses ;  and  in  some  kinds  it  is  the  principal  metal 
The  varieties  based  on  the  proportions  of  oobalt,  nickel,  and  iron,  are  the  following: 

Yar.  1.  Cdb<Me;  Smaltinb.    Contains  little  nidcel  or  iron. 

2.  JficcoUfuvua ;  Chloanthitb  BreUh.  (B.  H.  Ztg.,  iy.  1846 ;  Weissniokelkies  pt,  Weissnickelerz, 
Arsenik-Nickel,  Chrm.;  White  Nickel;  Bammelsbergit  Haid^  Handb.,  560,  1845;  Ohathamite 
J3lup,j  Am.  J.  ScL,  slvil  851,  1844).    Ck>ntains  much  nickel,  the  oobalt  simetimes  neariy  wanting. 

8.  Florriferous ;  &Ariu>isin  Breiih,  (GrauerSpeiskobold  TTem. ;  Eiaenkobalterz  ^aiiSTTi. ;  Eiaen- 
kobaltkies  v.  £!ii,)»    Contains  over  10  p.  a  of  iron  with  oobalt,  or  with  oobalt  and  nickel 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  from  the  normal 
above  stated,  and  without  correspondence  with  the  three  groups  just  pointed  out.  These  varia- 
tkms  lead  to  the  following  groups,  as  distinguished  by  Bammelsberg,  whidh,  however,  blend  more 
or  lees  with  one  another : 

A.  Ck>mpoBition  B  As*,  with  B=:0o,  Fe,  and  some  Nt    Includes  some  of  Nos.  1,  2,  and  3,  above. 

B.  B  As*  with  B=:Ki,  1^  and  some  Co.    Includes  most  chloanthiie,  No.  2.    AnaL  6  to  1 2. 
0.  B  As+B  As*.    AnaL  13  to  15.    Includes  some  of  Nos.  2  and  3. 

D.  B  Afl*<i-2  B  As*.  AnaL  16to  21.  Indudes  some  of  1  and  2.  In  this  last  the  aisenio  consti- 
tutes 73—76  p.  c^  and  the  mineral  approximates  to  SkuUerudiie, 

Analyses :  Series  A.  1,  Tarrentrapp  (Pogg.,  zlviO.  505);  2,  Hofinann  (Pogg.,  zxv.  485);  8, 
KobeU  (Gmndz.  SCin.,  300) ;  4,  K]auer(Bamm.,  5th SuppL,  225);  5,  Lange(Bamm.,  Min.  Ob.,  24).— 
Series  B.  6,  Booth  (Am.  J.  Sci.  zxix.  241);  7,  Bammelsberg  ( J.  pr.  Ch.,  Iv.  486);  8,  9,  id.  (Ist 
SuppL,  15);  10,  F.  Marian  (Togi^s  Min.  Joaoh.,  158);  11,  0.  U.  Shepard  (Am.  J.  S<a.,  xlvii.  851); 
12,  Genth(This  Min.,  512,  1854).— Series  C.  18,  J&ckel  (Bose's  Eryst  Oh.,  58);  14,  Bammels- 
berg (5th  SuppL,  225);  15,  Salvetal  ft  Wertheim  (Thdse,  Paris,  1854,  79).— Series  D.  16, 
Btromeyer  (GeL  Ans.  Gott,  1817,  72) ;  17,  Sartx>rius  (Ann.  Oh.  Pharm.,  IxvL  278) ;  18,  19,  B.  W. 
BuU  (Bose's  Eryst  Ch.,  52) ;  20,  Karstedt  (Bamm.,  5th  SuppL,  225) ;  21,  Marian  (L  a) : 

A.  As       Ck>       NTi       Fe       Ca 

1.  Tunaberg  69*46    23*44  4.96  ,  S  0*90=98*75  Varr. 

2.  Sdmeeberg            70*87    18*95    1*79    11*71     1-39,  S  0*66,  Bi  0*01=99*88  Hoftn. 
8.  "  71-08      9*44  18*48      <r.    8  <r.,      Bi  1*00=100  Kob. 

4.  Biechelsdorf  68*73    16*37  12*15      2*30    0*45=100  Elauer. 

6.  Schneeberg  73*55      6*28  14*49      520  ,  S  0*27=99*79  Lange. 

B.  G.  of  mineral  of  anaL  7,  6*411 ;  8  and  9,  6785 ;  10,  6*28— 6*89. 

6.  Biedielsdorf  72*64  3*37  20*74  3*25  =100  Booth. 

7.  AUemont  71*11     18*71  6*82  ^,  S  2*29=98*93  Bamm. 

8.  Kamsdorf  70*84     28*40  tr,  =98*74  Bamm. 

».  "  70-93     29*50  «r.  =100-48  Bamm. 

10.  Joaohimsthal         71*47      8*62  21*18      2*83    0*29,  S  0*58=99*97  Marian. 

11.  Chatham,  Ct         70-00      1*35  12*19    17*70    =101*21  Shepaid. 

12.  "  70*11      3*82    9*44    11*85   ^,  S  4*78=100  Genth. 

a    G.  of  min.  of  anaL  13,  6*84;  14,  6*874. 

18.  Bieohelsdarf  66*02    21*21   11-60    1*90,  S  0*49,  Bi  0*04=101*26  J&draL 

14.  "  60*42    10*80  25*87      0*80  ^  S  2*11  =  100  Bamm. 

15.  Schneeberg  58*71      3*0185*00      0*80  ^,  S  2*80=100*82  Salv.  4  W. 
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D.  a.  of  min.  of  axmL  19,  6*537 ;  21,  0*807. 

As  Co      Nl  Fe      Oa 

1ft.  Bieohflladarf         74-31    20*81  8*42  0*16,  S  0-88=98*98  Strom. 

n.           "                     78-63  9*17  14*06  2*24  ,  8  0-94=99*94  Sartoriua. 

18.  «*                     7609  4-66  12-26  6*82  =99*72  Bull 

19.  Sdmeeberg  76-86      8-32  12-04      6*62    0*94=98-67  BaU. 

20.  "  74*80      8-79  12*86      7-33    ,  8  0*86=99-63  Karat 

2!.  Joadumsthal         7462    11-72    1-81      626    1-00,  8 1-81=99-72  Marian. 

J.  L,  Smith  found  orer  8  p.  a  of  copper  in  a  smaltiue  ttom  Atacama,  his  analysis  aflbrding 
(QiBiss'B  Ezped.,  IL  102)  As  70*86,  Go  24*18,  Ki  1*23,  Fe  406,  Gn  8-41,  8  0*08=100*76. 

^yr^  •to^— In  the  dosed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
eoblimate  of  afsenoos  aoid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  (^arooal  gires  an 
trsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  boraz-c^asa, 
ifibrds  reactions  for  iron,  cobalt,  and  nickel 

Obfl. — ^Usuattj  oconrs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  pf  silver  and 
copper;  also,  in  some  instances,  with  nicoolite  and  arsenopyrite;  often  having  a  coating  of 
aimabergito. 

Ooonrs  with  silver  and  copper  at  Freiberg,  Annaberg,  and  particularly  Sdmeeberg  in  Saxony; 
St  Joachimsthal  in  Bohemia,  tb»  reticulated  varieties  are  frequently  found  imbedded  in  calc  spar, 
and  also  at  Wheal  ^MMnon  in  Cornwall ;  at  Biechelsdorf  in  Hesse,  in  veins  in  the  copper  sdiist ; 
St  Tunaberg  in  Sweden;  AUemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in 
Oiili,  bnt  only  in  small  quantities.  Also  in  crystals  at  Mine  La  Motte,  Missouri.  See  analyses 
above  for  the  varieties  at  these  localities. 

At  Qiatham,  Conn.,  the  dUoanthite  rchathamite)  occurs  in  mica  slate,  associated  generally  with 
arsenopyrite  and  sometimeB  with  niocolite. 

This  species  and  the  cobaltite  were  confounded  by  the  mineralogists  of  last  century:  and 
atthoog^  ri^t  chemical  distinctions  were  early  indicated  by  those  of  Sweden,  doubts  continued 
ontil  the  analyses  by  John  and  Strome^er  in  1811  and  1817.  Bom^  de  Lisle  brought  out  and 
figured  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  deter- 
minations were  not  generally  appredated. 

Alt. — Oocurs  altered  to  erythrite  (arsenate  of  cobaltX  a  change  due  to  the  ozydation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 


IXmrra.  TeasenO-Eies,  Hartkobahkies,  .B^^it^  Pogg.,  Ix.  116,  I827.  Arsenik- 
kobaltkies  Seheerer,  Fogg.,  xliL  646,  1837.  Hartkobaltens  ffausrrk,  Handb.,  69,  1847.  Skot- 
terudit  jBWd,  Handb.,  660,  1845.    Modnmite  ^too^  Min.,  457,  1849. 

laometric.  Observed  planes  0,  /,  1,  2,  |,  2-2,  i-3,  2-f .  Fiffs.  1,  2,  8, 10. 
Cleavage :  cubic,  distinct ;  /,  in  traces.    Also  massive  ffranmar. 

BL=6.  Q'.=6-74— 6-84.  Lustre  bright  metallic.  Color  between  tin- 
wbite  and  pale  lead-gray,  sometimes  iridescent. 

Oomp^^Co  As'=:Ar86nio  79*2,  oobalt  20*8=100.  Analyses:  1,  Soheerer  (La):  2,  3,  W6Uer 
(Pogg^  xliii  691): 

1.  Skntterad  As  77-84        Oo  2001        Fe  1*61    8  0*69=100-06  Soheerer. 

2.  "        enfsL  79-2  18-5  l-8=990  Wohler. 
8.         ''        mow.           79-0               19-5  l'4=99-9  Wdhler. 

Pyr.— Beactigns  like  those  of  smaltite,  but  gives  a  more  copious  saUimate  of  metallic  anenSo 
ID  A  dosed  tube. 

Oba.— From  Skutterud,  near  Modum,  in  Norway,  in  a  homblendic  gangoe  in  gneiss,  with 
sphene  and  cobaltite,  and  the  crystals  sometimes  implanted  on  those  of  cobaltite. 

86.  OOBAZ^m.  Oobaltum  cum  ferro  sulAirato  et  arsenicato  mineralisatum,  Glants-Kobolt 
pt  (fr.  TnnabergX  Chmst,  213,  1768.  IGne  de  Cobalt  blanche  ds  LiOe,  Oiist,  884^  1772.  Ifine 
de  GobaH  araenico-sulAireuse  de  Liaie,  Crist,  iiL  129,  1788.  Ghma-Kobold  Wsm.  KobalU 
GUns  Cferm.  Cobalt  gris  pt.  A  Glance  Cobalt;  Bright-White  Cobalt  Glanskotwltkies 
Cflcek,  Grondr.,  1881.    Cobaltme  Beud,,  Tr.  iL  460,  1832. 

Isometric;  pjritohedral.    Observed  planes,  as  in  the  annexed  figure; 
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BULPHID6,  SrO. 


f.  46,  47.     Cleavage: 
granular  or  compact. 

86 


cubic,  perfect    Planes  O  fitriated.    Also  massive, 

H.=5'5.  G.=6— 6*3.  Lustre  metallic.  Color 
silver- white,  inclined  to  red ;  also  steel-gray,  with 
a  violet  tinge,  or  grayish-black  when  containing 
much  iron.  StreaK  erayish-black.  Fracture  un- 
even and  lamellar.    Srittle. 


OOTip^  Var.— Co  S*+0o  As*  or  Go  (S,  A8)*=8ulphar  19*3, 
araenic  45*2,  cobalt  35*5=100.  The  oobalt  is  sometimes  largely 
regaoed  by  iron,  and  sparingly  by  copper. 

var.  1.  Ordvnary,    Contains  little  iron.    AnaL  1 — 6. 

2.  Feimfertim ;  Fsrbooobaltitb  (StahUcobalt  Ramffk,  4th  Snppl., 

116,  6th  SnppL,  148,  1863;  Ferroeobaltine  i>aiia,  Mm.,  68,  1854). 

Contains  much  iron(anaL  7 — 8) ;  from  the  Hamberg  mine,  Siegen. 

Analyses:  1,  Stromeyer  (Schw.  J.,  ziz.  336);  2,  Schnabel  (Baoma.,  8d  SoppL,  65);  3,  Huberdt 

(Bamm^  4th  Suppl ,  116):  4,  Patera  (ib.);  5,  Ebbinghaus  (lb.);  6,  7,  Schnabel  (ib.);  8,  Schnabel 

(ib.,  6th  SuppL,  149);  9,  Heidingafeld  (ib.): 


S 


Ab 


Co 


1.  Slratterod 

20-08 

43-46 

83-10 

2.  Siegen 

1910 

44-75 

29-77 

6.  Skutterud 

20*25 

42-97 

32-07 

6.  Siegen,  maasive 

19-35 

45-81 

83-71 

1.        «     pkumae 

19*98 

42-68 

8-67 

8.        "          " 

20-86 

42-94 

8-92 

Fe 

8*28=99-87  Stromeyer. 

6-88=100  Schnabel 

3-42,  quartz  1-63=100*34  Ebbinghaus. 

1 -68=99-99  Schnabel 
26-98  Sb  284=100  Schnabel 
28-08=  100*75  Schnabel 
9.        "  "         19-08        4314         9-62      24  99,Sbl-<M,Ou2-36,gangue0-52=100-76Heid. 

The  analyses  of  supposed  oobaltite  by  Patera  and  Huberdt  are  given  under  Alloclasitb. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  a 
orystallipe  sublimate  of  arsenous^add.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuses 
to  a  magnetic  globule;  with  borax  a  cobalt-blue  color.  Soluble  in  warm  nitric  acid,  separating 
arsenous  acid  and  sulphur. 

Ob«.~  Occurs  at  Tunaberg,  Riddarhyttan,  and  Hokansbo,  in  Sweden,  in  large,  splendid,  well- 
deflned  crystals ;  also  at  Skutterud  in*Norway.  Other  localities  are  at  Querbach  in  Silesia,  Siegen 
in  Westphalia,  and  Botallack  mine,  near  St.  Just,  tn  Cornwall  The  most  productive  mines  are 
those  of  Vena  in  Sweden,  where  it  occurs  in  mica  slate;  these  mines  were  first  opened  in  1809. 

This  species  and  smaltite  afford  the  greater  part  of  the  smalt  of  commerce.  It  is  also  emplo3red 
in  porcelain  painting. 

86.  aSRSDORFFITB.  Nicoolum  Ferro  et  Cobalto  Arsonicatis  et  Sulphuratia  mineralisatum, 
Knpfemickel,  pt  (wkUe  var.  fir.  Loos),  OKmsL,  218, 1768,  Ak.  H.  Stockh.,  1751, 1754.  [The  species 
later  taken  for  Kupfemickel  and  Cobalt  ore,  until  1818.]  Niokelglanz,  Weisses  £n.ckelerz,  Ff(^, 
Schw.  J.,  asdi  260,  1818 ;  Bers.,  Ak.  R  Stockh.,  1820.  Su1|b-ar8^niure  de  nickel  BeudL,  1824. 
Nickelarsenikglanz,  Nickelarsenikkies,  Arseniknickelglanz,  Oerm,  Nickel  Glance.  Disomose 
£eud.,  Tr.,  ii  448,  1832.  Tombaaite  pt  BreOh.,  J.  pr.  Ch.,  xv.  330,  1838.  Gersdorffit  (fr. 
Schladming)  pi  Ldwe,  Pogg.,  Iv.  503,  1842.    Amoibit  pt  v.  Kob,,  J.  pr.  Ch.,  xxzlil  402,  1844. 

Isometric ;  pyritohedral.  Observed  planes  0,  1,  i-2.  Figs.  2,  6,  7,  46. 
Cleavage:  cubic,  rather  perfect.     Also  lamellar  and  granular  massive. 

H.=6'6.  G.=5'6— 6*9.  Lustre  metallic.  Color  silver-white — sted- 
graj,  often  tarnished  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Oomm  Var^— Normal,  Ki  S*+  Ni  As*  or  Ni  (S,  As)*=Arsenic  46-5,  sulphur  19*4,  nidcel  351= 
100.  Bat  the  composition  varies  in  atomic  proportions  rather  widely,  and  the  spedes  is  not  jet 
ftilh^  understood. 

var.  1.  Normal    Having  the  above  composition. 
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2.  L9we*B  gtndorffiie  (No.  10)  affords  1  [Ni  S*+l!n  Ajb*]  +i  niooollte  (p.  60),  ooireBponding  to 
At  ratio  for  Ab,  8,  Ni,  3  :  2  :  3.  Lowe  dedaoed  4:3:4^  the  formula  from  which  would  £flbr 
only  in  the  last  member  being  ^  nioooUte.    AnaL  9  foils  in  with  this  formuUk 

3l  Yon  Kobell's  omot&tfe  (anal  17)  afforded  him,  4  Ab  +  8  S+4  Nl= Arsenic  47%  solphur  15*2, 
nickel  37'4.  4A9+38+4iNiiB  nearer  the  analysis.  The  mineral  occurs  at  Lichtenberg  in  the 
Kchtdgebirge  in  liffht  steel-gray  octahedrons,  having  H.=4. 

4.  H.=4.  Fless^i  analyses  (Noa.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  15^  corre- 
spcmd  to  2  Ni  8+Ni  As^    This  ore  may  be  named  ptemtte. 

5.  Dolmchamie.  AuaL  18  corresponds  to  At  ratio  for  As,  S,  (Ni,  £^,  OoX  2 :  1 :  2,  giving  the 
fonmila  1  [R  S*+B  A9^  +  2  niooollte. 

Analyses:  1,  Bersellus  (L  c);  2,  Bammelsberg  (Pogg.,  Ixviiu  611);  3,  4,  Schnabel  (Yerh.  Yer. 
Boon,  Tiii  307,  Bamm.  Min.-Oh.,  65);  5,  Bergemann  (J.  pr.  Oh.,  Izxv.  244);  6,  Dobereiner  (Schw. 
J.,  zzvi  270);  7,  Bammelsberg  (Handw.,  iL  14);  8,  Heidingsfeld  (Bamm.,  6th  SuppL,  174);  9-11, 
LowB  (Bamm.,  2d  SuppL,  102,  Pogg.,  Iv.  503);  12-H  Pless  (Ann.  Oh.  Pharm.,  IL  250);  15,  Bogen 
(a  H.  Ztg.,  zziiL  55);  16.  Bergemann  (J.  pr.  Oh.,  Ixzix.  412);  17,  y.  Kobell  (J.  pr.  Oh.,  xzziiL 
402);  18,  Zeijau  (Ana.  A|e.  Wien,  1866,  173): 


Ajb 


Ni 


Fe 


1.  Looa,  Sweden             46-87 

1934 

29*94 

4*11 

18*83 

30-30 

6-00 

3.  Muaen,  crysL               46D2 

18-94 

32-66 

2*38 

4.  Ema,  maaewe              3892 

17*82 

35*27 

4*97 

5.     <'     erysL                  4502 

19-04 

3418 

1-02 

&  Kamadorf                   48- 

14- 

27*« 

11- 

7.  Lobenatem                  4802 

2016 

31-82 

8.          «                           4612 

18*96 

33-04 

1-81 

9.  Prakendorf                 4610 

16-25 

28-76 

8-70 

10.  fkh\tirimmg,Oer9d0fff.  49*83 

11.  "        a.  6-7— 6-9  42  52 

14-13 

26-14 

9*66 

14  22 

38*42 

209 

12.          "    crysL,  G.  6-64  39-04 

16*:;5 

19-69 

1113 

13.          "        "                  39-88 

1611 

27-90 

14-97 

14.           «        "                  39-40 

16*91 

28-62 

12-19 

15.  afegen                          37-52 

17-49 

40-97 

4*19 

16.  Ems,  moMiM               83-25 

21*51 

22*79 

16-64 

17.  AmoOfiie,      G.  6-08    4534* 

14*00 

37*34 

2*50 

16.  Dobacliaa                    49*73 

9-41 

25*83 

6*20 

•  with  some  Ou. 

*b3 

rloss. 

.  Co 

0-92%  Si  0  9=100*58  BeneUufl. 

Sb  0*86=100  Bamm. 

=100  SdmabeL 

2-23,  Ou  2-75=101*96  SchnabeL 
0*27,  Sb  0*61=10014  Bergemann. 

=100  Dobereiner. 

=100  Bammelsberg. 

0-60,  Ou  0-11,  Sb  0*33=100*97  Held. 

=100  Lowe. 

=99*65  L6we. 

,  quartz  1-87=99*12  L6we. 

14*12=100-23  Pleas. 
0*83=99*69  Pless. 
2*88=100  Pless. 

=10017  Bogen. 

1*64,  Ou  4*01,  Sb  0-62=100'46  B. 
«r.,Pb  0*82=100  KobelL 
7*46,  gi  1*63=99*26  Zer)&u. 
« with  some  Oa 

PyTi,  elc— In  the  dosed  tube  decrepitates,  and  giyea  a  yellowish-brown  sublimate  of  sulphid 
of  araenic  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  acid. 
KB.  on  charcoal  gives  sulphurous  and  garlic  odors  and  fuses  to  a  globule,  which,  with  borax-glass 
gxyea  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  tiie  flux,  cobalt  and  nickel 
are  auooeaaiTely  ozydized. 

Deoompoeed  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenous 
uiA, 

Ofaa,  Qeeora  at  Loos  in  Helsingkmd,  Sweden ;  in  the  Albertine  mine,  near  Harzgerode  in  the 
Han,  with  chaloopyrite,  galenite,  caldte,  fluor-spar,  and  quartz;  at  Schladmmg  in  Styria ;  Kams- 
docf  in  Lower  Thuringiei;  Haueisen,  near  Lobenstein,  Yoigtland;  at  the  quidcsilyer  mine  (anal 
4)  and  at  Pflngstweise  (anal.  6\  near  Ems.  Also  found  as  an  iucrustation  of  cubes,  with  planes  1 
and  2-3,  on  deoompoaed  galenite  and  blende^  at  Phenixyille,  Pa. 

87.  nXXMAMXilTB.  Nlckelspieae^asenB  (fr.  ffiegen)  {T'Omann  (his  diacoy.  in  1803X  ^t-Tab., 
166,  379, 1814.  Nickdspiessglanzerz  Hauem,,  Handb.,  192,  1813.  Antimonnickelglanz,  Nidc- 
ehmtifflonglanz,  Antimon-Arseniknidcelglanz,  0«rm,  IHckel  Stibine;  Nidceliferous  Gray  An« 
timony.    AnUmdne  aiilfVir^  nidcelif^  K,  1822.    UUmannit  IHbdf  1843. 

Isometric.  Observed  planes,  0,  1,  //  f.  6,  6,  7.  Cleavage:  cubic, 
perfect.     Occurs  also  massive ;  structure  granular. 

H.=6— 5-5.  Q.=6-2— 6-51;  6-352— 6-506,  Harzgerode,  Ramm.  Lustre 
metallio.     Color  steel-gray,  inclining  to  silver-white.    Brittle. 

Ooai|ft^— Ni  S'+m  (Sb,  As)*,  Bamm.,  or  Ni  (S,  Sb,  A8)*=(arB6nic  ezduded)  Nidcd  ^-1, 
mtimmj  67'2,  aolphur  15*1=100.  Tbe  arsenic  ia  sometimes  wanting,  as  in  anal  3,  4.  Analyses* 
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1,  EUproth(Beltr.,  tL  829);  2,  UUmaxm  (Syst  lab.  Uebers^  394);  3, 1,  H.  Bo6e(Pogg^  xr.  588); 
6,  BammelBbezg  (Pogg.,  My.  189): 

As  Sb  8  Nl 

1.  Freusberg  11*75        47-75        15-S5        25*26=100  Klaproth. 

2.  Siegen  9«94        47*56        16*40        26*10=100  UUmaiUL  . 

3.  **  56'76         15-98         27-36=99*10  R  RoMl 

4.  "  64*47         16-56        28-04= 98*06  BL  Rose. 

6.  HanEgerode  2*65        60*84        17*38        29*43,  Fe  l*83=102*ia  Bamm. 

Pyr^  €to«— In  the  dosed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  solphnrous 
and  aotimonous  ftimes,  the  latter  condensing  on  the  walls  of  the  tube  as  a  white  non-volatilo 
sublimate.  B3.  on  charcoal  flises  to  a  globule,  boils,  and  emits  antimonons  vapors,  which  coat 
the  coal  white ;  treated  with  borax-glass  reacts  like  gersdorfflte.    Some  varieties  contdn  arsenia 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  antimonons 
add. 

Obs. — Occurs  in  the  l^udiy  of  Nassau,  in  the  mines  of  Freusbarg,  with  galenlte  and  dialoopy- 
rite;  in  Siegen,  Prussia;  at  Harzgerode  and  Lobenstein. 

Rammelsberg  calls  an  ore  from  the  Harz  hottmonii'nickdifj^anz.  It  occurs  in  cubes;  H.=4'5. 
G.=5-685— 5*706.    Analysis  (Pogg.,  IzxviL  264): 


As 

Sb 

8 

Ni 

Co 

Pb 

Ou 

Fe 

18*00 

19-58 

16-86 

27-04 

1-60 

6-13 

1*83 

0-61=100 

It  comes  from  Wolflsbeig  in  the  Harz. 

88.  OORTMITB.    Korynit  %  Zepharwneh^  Ber.  Ak.  Wien,  IL  117,  1865. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globnlar  groups. 

H.=4-5-5.  G.=5-994;  5-95-6-029,  v.  Z.  Lustre  metaUic.  Color 
silver-white,  inclined  to  steel-gray  on  fresh  fracture ;  streak  black.  Opaque. 
Fracture  uneven. 

Oomp.— Ki  8*+Ni  (As,  Sb)*,  or  like  uUmannite,  and  differing  in  that  the  arsenic  present 
exceeds  in  amount  the  antimony.    Analysis :  v.  Payer  (L  a) : 

As  Sb  S  Ki  Ee 

87-88  13-46  1719  28'86  1-98=99*31 

Pyr.,  etc.— In  the  open  tube  aflbrds  sulphurous  acid  and  a  crystalline  white  sublimate.  In 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  sone.  B3.  on  charcoal 
Aises  easily  at  surface,  yielding  ftimes  of  sulphurous  add  and  antimony.  With  boraz-glass 
reactions  of  iron,  cobalt,  and  flnjdly  nickel,  with  an  arsenical  odor. 

OiNk — From  Olsa,  in  Carinthia,  with  boumonite ;  crystals  about  2^  mm.  throu^^ 

Named  flrom  Kap^y^^  a  dub, 

89.  XJLURITB.    Laurit  Wohkr^  Ann.  Oh.  Fhann.,  ooczzix.  116. 

Isometric.  In  small  octahedrons,  with  fiftces  of  the  cube,  and  2-2,  ^2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=:6-99,  v.  Waltershausen.  Lustre  metallic,  bright. 
Color  dark  iron-black ;  powder  dark-gray.    Brittle. 

Oomp.-^ulphid  of  osmium  and  ratheniuuL  FerhAps  12  Bu'S'+Os  S\  or  Bu  S*  [+^  Bu^  ^1 
s=Sulphur  82*12,  Bu  62*88,  Os  5*00=sl00.    Analysis:  W5hler  (L  a): 

8  81-79  [08  8*08]  Bu  65*18=100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  fkom  it»  the 
amount  used  for  analysis  having  been  but  0*8145  grain.  . 

Pyr.,  eto^— Heated  it  decrepitates.  B.B.  infusible,  glvbig  first  sulphurous  and  then  osmic  saa 
tamos.    Not  acted  upon  by  aqua  reg^  or  by  heating  with  bisulphate  of  potash.  ... 

OIml— From  the  platinum  vrashings  of  Bomea  Found  among  fine^MQ^d  platinum  wiucii 
bad  been  brought  from  Borneo. 
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90. 1CAROA8ITB.  Kot  Harchasite  [^OryBt  Pyrite]  Arab^  Agric,  1646 ;  HenchA,  1726 ;  TToOL, 
1147 ;  OnmsL,  1768;  Imu^  1768;  da  Lisle,  1783.  ?  Pyrites  argenteo  colore,  Germ.  WasserkiM 
o.  Weuseiklefl,  Agrie.  Interpr^  477,  1646;  Fermm  jeooris  oolore,  Oenn.  Lebererz,  pt.,  Agric^ 
\\k,  469.  Yattonkiea  [=Wafl8erldes]  pt,  I^tes  ftisous  pt,  P.  aquosus  pt,  WalLy  213,  1747. 
Swafwelkiea  pt  Otmal,  184,  1758.  Pyritoa  lamelloBos  Borru,  lithoplL,  ii.  106,  1772.  P. 
aqoosnst  id,  107.  Pyrites  rhomboidales  pt  d$  ImU,  Crist,  1773,  iiL  242,  1788.  Pyrites 
lameHeiue  en  crates  de  ooq  [=Gock8Comb  Pyrites]  FbnL,  Cat,  1772;  de  LitHe^  Crist,  ill  252, 
1783.  Pyntes  ftisous  lameUosos  WaJl,  il  134^  1778.  Strahlkies,  Leberldes  [=Badiated 
i^tes,  Hepatic  Pyrites]  pt,  Wem^  Bergm.  J.,  1789.  Per  sulfUr^  var.  radi^  j£,  Tr.,  1801, 
BnmgiLj  Tr.,  1807.  Wasserkies  (Diohter  a  Leberkies,  StrahUdes,  Haarkies  pt)  Haxum,, 
HcDdb.,  149,  1818.  Per  siilfhr^  blaoc  pt  H,  White  Pyrites  AiMn,  Kin.,  1814.  Per  sulAir^ 
prisooatiqae  rbomboidale  Bown^  Cat,  801, 1817.  Prismatic  Iron  Pyrites  Jamu^  iii.  297,  1820. 
Kammkies,  Speerides,  Zellkies  pt,  Chrm,  Cockscomb,  Spear,  and  Cellular  Pyrites.  Markasit 
Aftd,  Handb.,  467,  661,  1846. 

Orthorhombic.    I^  7=106^  6',  0  A  l-t=rl22<>  26',  a\l\  c=l-5737  : 1 : 
1-3287. 

O  A  1=116^  56'       1  A  1,  mac.,=116°  10' 
O  A  f  ?=158  27       1  A  1,  bracb.,=89  6 
0  A  l-i=130  10       1  A  1,  ba8.,=126  10 

Cleavage :  /rather  perfect ;  1-?  in  traces.  Twins .  */x«»xx« 
of  composition  /,  sometimes  consisting  of  five  indiviauals, 
united  by  the  acnte  lateral  angle  (f.  97) ;  also  others  with 
composition  parallel  to  1-i.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often 
massive,  columnar,  or  granular. 

BL=6--6-6.  G.=4-678--4-847.  Lustre  metallic.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  grav. 
Streak  grayiBh  or  brownish-black.  Fracture  uneven,  brit- 
tle. 

97 


1-1 A  1-1=64^  52' 
l-lAl-?=80  20 
/  A  i-J=126  57 

^lane 


l-i 


H 


H 


H 


14 


t-l 


ObMTTid  plMIM. 


Oonm  Var^— Pe  8^  like  pjrite. 

Zbe  Twrietles  that  have  been  recogniaed  depend  mainly  on  state  of  orxstallteation. 

1.  BaduOed  {StrafOkieay,  Badiated;  also  the  simple  crystals. 

2.  Ooduoomb  P.  (Kammkiea) :  Aggregations  of  flattened  crystals  into  crest-like  forms. 
S.  Spear  P.  (Speerkm) :  Twin  crystals,  with  reentering  angles  a  little  like  the  head  of  a  spear 


4.  CbpOary  {ffaarhim):  In  oapQlary  crystallizations. 

6.  MipaUe  P.  {Leberhiea  and  Pyriies  fiucua  pt):  The  massive  of  dull  colors,  being  named  from 
|r««a^  Uier;  bat  indnding^  among  the  older  mineralogists  especially,  brown  spedmens  of  any 
pyrile,  altered  more  or  less  to  limonite. 

6L  (XSUUmtP.  {ZeOMea):  In  ceUnlar  spedmens,  fonned  by  the  incmstation  of  the  crystals  of 
other  mmerals  that  have  disappeared ;  partly  pyrite. 

7,  Anemetd:  Hearly  white  in  o6k>r  Qn  put  kyrosUe  Breith.,  and  weiaakupfenn);  oontains  a 
tiaee  of  arsenic 

Analyses:  1,  HatdieU  (PhiL  Trans.,  826,  1804);  9,  B,  BeraeUns  (Sdiw.  J.,  xxviL  et);  4, 
SdMidhaaer  (Fogg.,  Iziv.  282);  5,  Trapp  (B.  K  Ztg.,  zziii  66): 
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i.  46-4  58-6=100  Hatcihett 

2.  45-66        54-84=100  BerzeUofl. 

3.  Spear  P.  45*07        62-3.%  Mn  0-70,  Si  0-80=99-93  Beradiua. 

4.  Kyronie  45  60        63-05,  Ga  1-41,  As  0-98=100-99  Soheiclhaiier. 
6.  MQzuBteriha],  Baden        4698        51-96=98-88  Trapp. 

Pyr. — lake  pjrite.    Very  liable  to  decomposition ;  nsore  so  than  pyrite. 

The  hifrosUe  Breith.,  called  also  toeia^eupfererZf  Char.,  1823,  111,  246,  and  cursmid  of  copper^  ia 
from  the  Mine  Bnodus,  near  Annaberg.  A  Chilian  weis^eupferen  contains,  aeoording  to  PJattner 
(Breith.,  in  Pogg,  lyiii.  281X  12*9  pi  a  of  copper,  besides  iron  and  sulphnr,  but  no  arsenic. 
Another  so  called,  from  Sclmeeberg,  is,  according  to  ▼.  Kobell  (J.  pr.  Ch.,  Izxl  159),  impure 
maroaaite.  Weiatiupferen  (also  caUed  weia^eupfor  and  weiaaen)  occurs  as  the  name  of  a  species  in 
all  the  mineralogical  woiln  of  last  century,  from  HendreFs  Pyrotology,  in  1726,  where  it  is  ciJled 
a  whitish  oopper  ore,  and  placed  near  tetrahedrite :  and  the  light  color,  from  Henokel  down,  is 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  impure  marcaslte; 
and  the  domeykite  and  related  species  (p.  86)  are  now  the  only  true  white  oopper. 

ObOv— The  spear  variety  occurs  abundantly  in  the  pbistic  day  of  the  brown  coal  formation  at 
Littmitz  and  AltsatteU,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occurs  at  the  same  place ;  also  at 
Joachimsthal,  and  in  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire;  crystals  near  Caatleton  in  Derbyshire;  near  Alston  Moor  in  Cumber- 
land; near  Tavistock  in  Devonshire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  in  ComwalL 

At  Warwick,  K.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with  airoon.  Hustis*9 
farm,  in  Phillipstown,  N.  Y.,  affords  small  crystals,  referred  by  Beck  to  this  spedes,  oocurring  in 
magnesian  Umestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Bug- 
land,  particularly  at  Oummington,  Mass.,  where  it  is  associated  with  cummingtonite  and  garget 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  in  the  topae  and  fluor  vein  in  Trumbull;  also  in 
gneiss  at  East  Haddam ;  at  Haverhill,  N.  H.,  with  common  pyrite.  In  Canada  in  Neebing.  a  few 
milea  east  of  the  Eamanistiquia  B. 

Maroasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  sulphate  of  iron, 
though  less  frequently  than  pjnite.   Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marcaaiie^  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  until  near 
the  dose  of  the  last    It  was  first  given  to  this  spedes  by  Haidinger  in  1845. 

The  spedes  is  probably  recognized  by  Agricola  under  the  name  wcuaerkiea  and  laberen;  and 
also  under  the  same  by  Cronstedt ;  and  it  is  Waaaerkiea  of  Hansmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable: 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitriol 
than  pyrite— if  it  be  not  an  early  corruption,  as  Agrioola  seems  to  think  (see  above),  of  Weiaaarkiea 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  easily  decomposable  pyrite ;  and 
pyrrhotine  was  also  induded  under  its  other  name,  pyritea  fiucua.  The  rhombic  crystaUication  is 
mentioned  by  de  lasle ;  but  Hauy  long  afterward  considered  it  only  an  hregularity  of  common  iron 
pyrites.  MarcaaUe  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1836)  a  generic  name  for  the 
various  spedes  of  pyrites. 

LONCHiDTrB  BreiL  db  PlatbL,  Pogg.,  IxzviL  136  (Kausimkies,  Br.  Char.,  254, 1832).  This  mhieral 
appears  to  be  a  mixture  of  maroasite  and  mispickoL  Breithaupt  gives  for  it  the  angles  104"  20' 
for  /A  i;  and  100"  36'  for  the  brachydome.  H.=6'6.  a.=4-925— 5.  Color  tin-white,  sometimes 
greenish  or  grayish;  streak  blade.  Analysis  by  Plattner  (loa  dt),  S  49-61,  As  4'40,  Fe  44*23, 
Co  0*35,  Cu  0*76,  Pb  0'20=99'54,  equivalent  to  94  of  nuuroaaite  (Fe  S*)  and  1  of  Fe  As*.  From 
Freiberg,  Elchneeberg,  and  ComwalL 

AJt^— Lunonite  and  pyrite  occur  as  pseudomorphs  after  maroasite. 

91.  LBUOOPTRTFIL  PrismaUo  Arsenical  Pyrites  (oommunia  by  Mobs)  pt  Jamaaont  ilL  271, 
1820.  Axotomer  Anenfk-Kiee  pt  MoJu,  Grundr.,  525,  1823.  Arsenikalkiea,  Arsenlkeisen, 
Arseneisen,  pt,  Chrm.  Leuoopyrite  pt  SA^p.,  Min.,  iL  9,  1835.  Araenosiderit  pt  OlocJCf 
Grundr.,  321,  1839.  Mohshie  pt  Chapman^  1843.  L51ingit  pt  ffaid.,  Handbw,  559,  1845. 
S&tersbergit  Kenng^  MhL,  111,  1863. 

Orthorhombic.    Form  like  that  of  arBenopyrite,  and  probably  the  Bame 
in  angles  with  that  of  lolingite.    AIbo  massiye. 
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H.=5— 5-5.  G.=6-.8--8-71;  6-80  from  Andreasberg,  lUing;  7*09, 
from  Fossum,  Scheerer;  7*28  from  Breitenbrmm,  Behncke;  8*67— 8*71 
from  Schladming,  Weidenbusch.  Lustre  metallic.  Color  between  silver- 
white  and  steel-gray.    Streak  grayish-black.    Fracture  uneven.    Brittle. 

Oomp, — "Fe  AA*=Ajrsenio  72*8,  iron  27'2=:100 ;  or  (Fe,  1^  Go)  As*.  Analyses ;  1,  2,  Scheerer 
(Pogg.,  xlix  686,  L  153);  3,  Weidenbusch  (Bose's  Kiyst  Oh.,  64);  4^  Behncke  (Pogg.,  zcviiL 
187);  6,  BUng  (ZS.  nat  Yer.  Halle,  1854,  339): 

Fe 
2'7'89=:98-81  Scheerer. 
28'14=:99*64  Scheerer. 
26-48=99-36  Weld. 
27*41,  Sb  l-05=99-41  Behnoke. 
28-67=100-9I  nUng. 

Pyr.— In  the  closed  tube  giyes  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white  sub- 
limate of  arsenous  acid,  with  traces  of  sulphurous  fiimes.  B.B.  on  charcoal  fl;iyes  the  odor  of 
anenic;  in  O.F.  a  white  coating  of  arsenous  acid,  and  in  B.F.  a  magnetio  globule.  With  the 
flaxes  the  roasted  mineral  reacts  only  for  iron. 

Obi«— Oocors  with  copper  nickel  at  Schladming;  at  EhrenfHedersdori;  in  Saxony;  at  S&ters- 
beig,  near  Foesum,  in  Norway. 

A  cTjTstal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but 
it  is  not  known  under  what  circumstances;  and  in  Randolph  Oo.,  N.  0.,  a  mass  of  nearly  two 
poonds  weight.  Whether  these  were  leuoopyrite  or  Idlmgite  is  uncertain.  Also  found  at  Paris, 
Maine.  ' 

The  name  lencopyrite  is  derived  from  x«««tf{,  whitef  and  pyrUea;  it  was  given  by  Shepard  in 
1836. 


As 

8 

1. 

Foesum,  Norway 

7009 

1-33 

2. 

ii                « 

70-22 

1-28 

3, 

Schladmhig 

72*18 

0-70 

4. 

Breitenbrunn 

69-85 

MO 

6. 

Andreasberg 

70-69 

1-66 

91  B  AUffMHLaHBKCIITll.    Weissnickelkies  Soffffk,  Pogg.,  xv.  491, 1829.   Bammelsbeigite 
Dana,  ICn.,  61,  1864.    [Not  Bammebbergite  (Syn.  of  Ghloanthite)  ffaiti,  Handb.,  1846.] 

Orthorhombic ;  I A  7=123°— 124°  ? 

H.=6-25-5-75.   G.=7-099-7-188  Breith.   Slightly  ductile.   Otherwifle 
like  the  preceding. 

Oomp^— m  A^,  hke  ohloanihite= Arsenic  71*7,  nickel  28'3=100.    Analysis:   1,  HoflOmann 


(La): 


Schneeberg 


As 
71-30 


Ni 
28-14 


Bi 
2-19 


Cu 
1-50 


8 
0-14=102-27 


Pyr^— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  the  same  as 
irith  nicootite  (p.  60). 

Obs.— Occurs  at  Schneebeig  and  at  Biechelsdorf.  It  was  first  separated  from  the  isometric 
vtite  nickel  by  Breithaupt 

93.  L5LlXIGiTil.  8|yn.  same  as  for  Leuogptbitb  (p.  76),  with  also  CHansarsenikkies  BreUh^ 
J.  pr.  Gh.,  iv.  260,  261,  1836.  Mohsine  pt  OAopmon,  Pract  Min.,  138, 1843.  Lolingit  pt  JOToidL, 
1845.    Qeierite  (fr.  Geyer)  Breiih^  B.  H.  Ztg.,  zzv.  167,  1866. 

^^  Orthorhombic.    Form  like  that  of  mispickel,  l-l  A  1-1= 

122°  Rose,  122°  20'  Breith.    Cleavage :  rather  perfect  in  one 
direction.     Also  massive. 

H.=5-5-5.  G.=6-2-4:7-3  ;  6-246  from  Geyer ;  7-00- 
7*228  from  Reichenstein.  In  other  physical  characters  like 
leucopyrite. 

Oompir— Fe  As+Fe  As*=Ar8enic  66-8,  iron  33*2=100.     Analyses:   1, 
Meyer  (Pogg.,  L  164);  2,  Karsten  (Bisenhatt,  iL  19);  3,  Weidenbusch  (Boso'fl 
Kiyit  CShem.,  64);  4^  Behnoke  (Pogg.,  zoviii  187) ;  6,  Hofinann  (Pogg.,  xr.  485^: 
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Ab  S  Ee  . 

1.  Bddienstein       63*14  1*63  30*24,  gangne  3-56=98-66  Meyer. 

2.  "  66*88  1*77  32*35=100  Karsten. 

3.  "  66-61  1*09  31 61,  gangae  1-04=99*26  Weid. 

4.  Gejer  6894  6-07  32-92, 8b  1-37=99-30  B. 

6.  Beichenstein        66*99  1*94  28*06)  gangae  2*17=98*16  HofinaniL 

The  last  analysis  affords  a  composition  intermediate  between  those  of  lenoopyrite  and  lolingite. 
The  4th  is  between  this  species  and  mispickel,  and  has  been  called  geyerite.  It  is  tin-white,  with 
black  streak,    a. =6*821—6*246  Bebncke,  6  650  Breith. 

P]rr« — Same  as  for  leucopyrite. 

Oba.— At  Beichenstein  in  SQesia,  in  serpentine,  with  arsenopyiite ;  at  Geyer  in  Saxony,  in 
crystals,  haying  distinctly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quarts ;  at  Loling, 
near  Huttenberg  in  Carinthia,  in  dialybite,  along  with  bismuth  and  scorodite. 

Named  by  Chapman  after  Moha,  by  whom  the  mineral  was  first  described,  and  who  mentions 
L51ing  as  the  first  locality  at  which  it  was  found ;  but  as  mohnte  was  previously  given  to  a  variety 
of  menaocanite,  Haidinger's  name  is  here  adopted. 


94.  ARSBNOPTRim,  or  MISPIOKEL.  ?  Lapis  submtilus  atqne  non  fere  aliter  ac  argenti 
spuma  splendens  et  fHabUis,  Germ.  Mistpuckel,  Agric^  Interpr.,  466,  1646.  Pyrites  candidus, 
Wasserkiee  pt,  Gegner,  Foss.,  1666.  Ajrsenikaliskkies,  ICispickel,  Benchelt  Fyrit.,  1726. 
Arsenikaliskkies,  Hvit  Eies  (=Fyrites  albus),  Uispickel,  Arsenik-Sten,  WalL,  227,  238,  1747. 
Mispicke],  Pyrite  blanche,  ^.  trl  WalL,  1758.  Arsenikkies  WenL,  1789.  Bausohgelbkies. 
Fer  arsenical  jFV-.  Arsenical  Pyrites.  Dalamlt)  Giftkies,  Glansarsenikkles,  BreOh^  J.  pr.  Gh., 
iv.  269,  261,  1836.    Arsonopyrite  Olock.,  Syn.,  38,  1847. 

Danaite=Cobaltic  Mispidcel  (fr.  Franconia)  Hayetf  Am.  J.  Sd.,  xxiv.  386,  1833.  Kobaltar- 
senikkies  Germ.  ?  Yermontit  (ft*.  U.  S.)  BreWu,  L  c.  Akontit  (fr.  Sweden)  BnWL^  I  a  Thal- 
heimit^  GiOkiea,  BrdOu,  B.  H.  Ztg.,  xxv.  167,  1866. 


Orthorhombic.     /  A  7=111^  63: 


|0   ♦^   iioo 


a:i:  c=l-7588 


1  :  1-4793.    But  /A  /varying  from  111'*  to  112'  30',  and  1-z  A  1-f  from 
119'  30'  to  121'  80'.    ObservBd  planes :  see  £  98,  99, 100. 


Franoonia,  K.  H. 

C?  A  1-2=118' 18' 
<?  A    1  =115  12 
Oa  3  =98  56 
O  A  3-1=99  87 


100 


Franoonia,  K.H.,  and  Eent^  K.T. 


Danaite. 


O  A  H=158'  23 

O  A  H=l*9  16 
O  A  14=130  4 
O  A  8-t=105  40 


l-l  A  1-f,  baB.,=120'  46' 
1-t  A  H  bas.,=99  52 
8.?A3.t,  ib.,=148  40 
ft  A  i-t,  top,=118  82 


Cleavage :  /  rather  distinct ;  ^  <?,  faint  traces.    Twins :  composition-face  /, 
and  1-i    Also  columnar,  straight,  and  divergent ;  granular,  or  compact 
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H.=:5-5— 6.  G.=6-0— 6-4;  6-269,  FranconiajKenngott.  Lustre  metal- 
lie.  Color  Bilyer- white,  incUmiig  to  Bteel-graj.  Streak  dark  grayifih-black. 
Fracture  uneven.    Brittle. 


Oomp^  Var.— Fe  S"+F6  A8*=F6  (Aa,  S)*=  Anenio  46*0,  siilphar  19*A,'  iron  34*4=100.  Part 
of  the  iron  Bometimes  replaced  hj  cobalt 

Yar.  1.  Ordinary.    Ocmtauiin^  litUe  or  no  cobalt 

Breithanpt  makes  /A/=lir  1'  and  1-i  A  l-i^iao"*  52'  for  cryst  fr.  Dalame,  Sweden  (his 
^lianule)  and  G.=5*66— 6*69 ;  111°  27'  for  id.  te,  Freiberg,  Chemnitz,  Munzig,  Villarica,  Brazil, 
Riemngebirgep Zinnwald,  Altenberg,  with  a.=6-839---6053 ;  1 12'*  4'  and  120°  30',  for  id.  fr.  Thai- 
hdm  near  ^Iberg  in  the  Er^ebirge,  Sdilackenwald,  Cornwall,  wiUi  G.= 6*  166— 6*221  {jififOdes 
and  IhaOieinukf  Brelth.).    For  M.  of  Mt  Sorata,  G.=6'265  D.  Forbes. 

2.  CobaUic :  Ikmaite.  Containing  4  to  10  p.  a  of  cobalt,  and  giving  the  formula  (Co,  Fe)  (As, 
8)».  /A /in  cryst  fir.  Franconia,  N.  H.,  112°  1'— 112°,  1-i  A  14=121°  30',  l-«  A  1-1=100"  16', 
Tewihemacher;  /a  7=112°  33',  1-i  A  l-i=121°  20',  14  A  14=99°  54',  Kenngott  In  cryst  from 
Skutterud,  /a  7=111°  40-^112°  2',  1-i  A  14=121°  30',  Scheerer.  VtBrmorUiU  and  akoniUe  are 
oobaltiferous  (Breith.).  The  yermontite  is  supposed  to  be  from  Vermont  [^anconia  ?] ;  it  gave 
him  /a  7=111°  38\  and  Q.=6'207.  The  akoutlte  is  from  Hokansbo  and  vena,  in  Sweden,  and 
gave  7a  7=110°  29\  with  a.=6-008  and  6*059.  For  D.  from  Mt  Sorata,  fibrous,  a.=6'94,  granular 
5*96,  D.  Forbes.  The  danaHe  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
FrancoDia  locality. 

3.  NiecoUfarout.    Containing  nickel 

4.  Argeniifennu,  Containing  a  little  silver,  and  occurring  in  aoicular  crystals  (Weisserz  pt 
Wem.;  Fer  arsenical  argentif^re  ff.    From  BraOnsdorf)  in  Saxony. 

Analyses :  1,  Stromeyer  (Sohw.  J.,  z.  404) ;  2,  Chevreul  (Gill  Ann.,  xviL  84) ;  8,  Thomson  (Ann. 
Lyc^  N.  York,  iii.  85) ;  4,  Baldo  (Jahrb.  Min.,  1866,  594) ;  6,  Weidenbusch  (Rose*s  Kryst  Ch.,  56) ; 
6,  V.  Haoer  (Jahrb.  G.  Beichs ,  iv.  400) ;  7,  Freitag  (Bamm.  ICin.  Ch.,  58) ;  8--1 1,  Behncke  (Fogg., 
XEviB.  184);  12,  Potyka  (Pogg.,  cvii.  804);  13,  D.  Forbes  (PhiL  Mag.,  IV.  xzix.  6);  14,  Erceber 
^^  TTiT.  8);  15  16,  Winkler  (R  H.  Ztg.,  zzv.  167);  17,  D.  Forbes  (L  a);  18,  Scheerer  (Pogg., 
zliL  646) ;  19,  Wohler  (Pogg.,  zliil  591) ;  20,  A.  A.  Hayea  (Am.  J.  Sci-  zadv.  386) ;  21,  J.  L.  Smith 
(Qillis's  Exped.,  iL  102);  22,  D.  Forbes  (L  c): 


As 


S       Fe 


Co 


1.  VnSbcsttt 

42*88 

21*08 

36*04 

=100  Stromeyer. 

% 

43*418  20132  34*938 

=98*488  Chevreul 

3. 

45-74 

19-60 

33-98 

=99*32  Thomson. 

4.  Orawksa 

43*85 

2060 

35-59 

=100-04  Balda 

5.  Beichonstein 

45*92 

19-26 

33-08 

,  gangue  1*97=100-23  Weld. 

«.  Mohlbach 

45-00 

21*36 

33*52 

=99*88  Hauer. 

7.  Jchannisbeig 

41*91 

21*14 

36-95 

=100  Freitag. 

&  8ah]a,Swed. 

42*05 

18*52 

37*66 

^,  Sb  1*10=99*32  B.    G.=6*8a. 

9.  Altenbeig^  SiL 

43*78 

20*25 

34*36 

^,  Sb  1-06=99-43  R    G.=6*94a. 

10.  Fieibei^  Sax. 

44-83 

20*38 

34*32 

=99*53  B.    G.=6*046. 

44-02 

19*71 

34-83 

^  Sb  0-92=99-54  B.    G.=6*067. 

11  Sahla 

43*26 

19-13 

34-78 

,  Sb  1*29,  Bi  0*14=98*60  Potyka.  G.=6*096, 

13.  Inqnisivl 

46*95 

1812 

84-93 

<r.=100  D.  Forbes. 

14.  BolWU 

43*68 

16-76 

34*93 

009,  m  4-74,  Ag  0*09,  An  0*002,  Sb  «r.=100*202 

EJraeber. 
,  gangue  0*92=98-71  Wmkler. 

15.Thattieim 

44-00 

19-77 

34-02 

44*97 

19*89 

33*76 

1-08,  gangue  0*22=99*86  Winkler. 
0*44^  Ni  0*08,  Mn  0-14=100*07  Forbes. 

17.  Mt  Sorata 

45*46 

19*53 

34-47 

1&  SkQttemd,  OobaUif. 

46*76 

17-34 

26-86 

9*01=100*47  Scheerer. 

19. 

47-46 

17-48 

30*91 

4*76=100-59  W6hler. 

20.  Franconia^  2\maAe 

41-44 

17-84 

32-94 

6-45=98-67  Hayes. 

2t.  Oopiapo 

44-30 

20-25 

30*21 

5*84=100-60  Smith. 

22.  Mt  Sorata 

42-83 

18*27 

29*22 

311,  Ni  0-81,  Mn  5-12,  Bi  0-64=100  Forbes. 

Jordan  has  analyaed  arsenopyrite  from  near  Andreasberg  (J.  pr.  Ohem.,  z.  486)  and  obtained  As 
56D0O,  S8-344»  Fe  86-487,  Ag 0-011=99*792,  giving nearlv the  formula 2 Fe  S+ 3 FeAs*= Arsenic 
56-7,  sulfur  8*0,  Iron  35*2=100.  Jordan  made  out  3  As,  S^  3  Fe,  which  requires  arsenic  62*9, 
ralphar  7*6  lion  39*6=100. 

Beotsch  obtained  from  an  ore  from  the  coal  formation  of  Merseburg  (ZS.  Ver.  Halle,  viL  872) 
As  38-23,  8  21-70,  Fe  35*97,  Si  3-97,  Mg,  Ca  «race=99*17 ;  G.=5'36-6-66;  giving  the  formula 
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2  To  A8*+S  Fe  S*.  AnalTsis  11,  by  Behnoko,  ooiresponds  to  7  Fe,  6  S,  6  As.  The  discrepancy 
in  these  cases  may  be  owing  to  impurities. 

PjfTi  etc — ^In  the  closed  tube  at  first  gives  a  red  sublimate  of  sulphid  of  arsenic,  then  a  black 
lustrous  sublimate  of  metallic  arsenic:  In  the  open  tube  gives  sulphurous  Aunes  and  a  white  nub- 
limate  of  arsenous  add.  B.B.  on  charcoal  reacts  like  leucopyrite.  The  varieties  containiug  cobalt 
give  a  blue  color  with  boraz-glass  when  ftised  in  O.F.  with  sncoessive  portions  of  flux  until  all  the 
iron  is  oxydized.  Gives  fire  with  steel,  omitting  an  alliaceous  odor.  Decomposed  by  nitric  add 
with  separation  of  arsenous  add  and  sulphur. 

Obs. — ^Foond  prindpally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  sQrer, 
lead,  and  tin,  pjrrite,  chaloopyrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  vehis;  at  Eeichenstein  in  Sflesia^  in  ser^ 
pontine ;  in  beds  at  Breitenbrunn  and  Baschau,  Andreasberg,  and  Joadhimsthal ;  at  Tunaberg  in 
Sweden ;  at  Skutterud  in  Norway ;  at  Wheal  Mawdlin  and  Unanhnity,  Gomwall,  and  at  other 
localities ;  in  Devonshire  at  the  Tamar  mines. 

In  New  ffampehire,  in  fine  ciyatallizations  in  gneiss,  at  Franoonia  (danaUe)  associated  with  chal- 
oopyrite; also  al  Jackson,  and  at  Haverhill.  In  JfottM,  at  Blue  Hillf  Oorinna;  Newfleld  (Bond's 
mountain),  and  Thomaston  (Owl's  head).  In  Vermont^  at  Brookfleld,  Waterbury,  and  Stock- 
bridge.  In  Mem.,  at  Worcester  and  Sterling.  In  Omn.,  at  Chatham,  with  smaltite  and  niooolite ; 
at  Monroe  with  wolfhun  and  pyrite;  at  Derby  in  an  old  mine,  associated  with  quartz;  at  Mine 
Will,  Boxbury,  in  fine  crystals  with  siderite.  In  Kew  Jersey ,  at  Franklin.  In  K  York,  massive, 
in  Lewis,  ten  miles  south  of  KeeseviUe,  Bssex  Co.,  with  hornblende ;  in  crystals  and  massive, 
near  EdenviUe,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Oo.,  with  soorodite,  iron  sinter,  and 
thin  scales  of  gypsum ;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  five  miles 
north-west  of  Oiarmel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  OaUforMO,  Nevada 
Co,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meadow  lake,  with  gold,  the  danaUe  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  San  Baldomero  mine  of  Mt  Sorata  in  Bolivia, 
both  the  mispidcel  and  danaite,  the  former  having  crystallised  out  of  the  latter  and  the  most 
abundant  ore:  also  both  at  Inquisivi  in  Bolivia;  also,  rdecoltferatu  var.,  between  La  Pas  and 
Yungas  in  Bolivia  (anal  by  Eroeber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94A.  PLDnAK.— Plinian  JBreWu,  Pogg.,  Ixix.  430,  184B,  B.  EL  Ztg.,  xxv.  168,  1860.  Yar.  of  Mis- 
pickel  G.  /toM,  Pogg.,  Ixxvi  84.  Monodinio,  according  to  Breithaupt^  who  figures  the  planes,  JP 
(14),  Jf  (»4),  Ij  with  h  between  P  and  i;  &nd  o  bek)w  /,  hi  the  same  eone  with  P,  A,  /.  i^/rrei** 
30«,  P  to  vertical  axis  61*  S6'=P  A  JC  Pa^=146"*0',  MAh=z\W  20',oAfc=116'^66',  oAi=in*' 
33',  oA  Jr=103°  15',  hAhz=n9'*0\Pou  edge  hh=lBV  12',  Jfon  edge  M=  114°  12'.  Qeavage: 
P  and*Jf  distinct    Also  massive. 

H.=6-5— 6.  a. =6*272— 6-292,  fr.  St  Oothard ;  6-299—6*307.  fir.  EhronfHed.  Lustre  metallic. 
Color  tin-white ;  streak  blade 

Composition :  Fe  S*+Fe  As*,  or  Fe  (S»  As)*,  like  arsenopyrite.  Analysis  by  Plattner  (Pogg.,  Ixix:. 
480):  As  46-46,  8  20D7,  Fe  34-46=99-99. 

From  EhrenfHedersderf  in  crystals,  also  firom  St  Qothard,  according  to  Breithaupt 

96,  aX«AnCX>DOT.    Qlaucodot  Breiih,  A  PtaUn.,  Pogg.,  IxviL  127,  1849. 
Orthorhombic.    I A  7=112**  36' ;  form  like  that  of  arsenopyrite.    Cleav- 
age :  basal  perfect ;  prismatic  less  so.    Also  massive. 

H:.=5.  G.=5-975— 6-008.  Lustre  metallic.  Color 
grayish  tin-white.    Streak  black. 

Oomp^Oo,  F6)  S*+(0o,  Fe)  As*  with  Oo  to  Fe  as  8 :1  (orOo,  Fe) 
(S,  As)*=Sulphur  194,  arsenic 46*6,  cobalt  23*8, h^n  11-3=100.  Anal- 
yiUa:  Plattner  (L  c.) : 

As         S         Co*       Fe 
Chili         43*20    20*21    24*77    11-90^  100^8  PlalAner. 
•  WithtneeofnIokeL 

Pyr. — ^In  the  dosed  tube  gives  a  ihlnt  sublimate  of  arseaous  add. 
In  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  add. 
B.B.  on  diarooal  in  B.F.  gives  off  sulphur  and  arsenic^  fhsing  to  a  feebly 
magnetic  globule,  which  is  blade  on  the  surface,  but  on  the  fracture  has  a  li^t  bronae  color  and 
a  metallic  lustie.  Treated  with  borax  in  B.F.  until  the  globule  has  a  bright  metallic  surface,  the 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  a  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  from  ozydized  cobalt 

Obs.— Occurs  hi  dilorite  slate  with  cobaltite,  in  the  province  of  Huasoo^  OhilL  The  supposed 
glauoodot  of  Orawicsa  is  aOoclasiU  (p.  81.) 
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96.  PACTTB.    Bhombites  Padtefi,  Pazit  (fir.  La  Paz),  BreWu,  B.  H.  Ztg.,  xxr.  167, 1866. 

Orthorhombic.  /a/=115*' 24'.  l-IAl-I,  over  (9,  119°  56^  Occurring 
planes  Oy  ly  l-f.  Meaenrements  only  approximative.  Cleavage :  /  rather 
indistinct.    Also  massive. 

H.=4— 4-5.  G.=6-297— 6-803,  Weisbach.  Lustre  metallic.  Color  tin- 
white,  inclining  to  steel-gray ;  streak  black. 

Oonp^— Fb  S*+4  F6  AB*=AjrBen]o  6S*66,  sulphur  6*78,  iron  29*66= 100.  AnalysSfl  by  Winkler 
(La): 

As 64-84    8  7*01    Pe  24-86    Co  0*18    Gu  0*11    Bi  010    Au,Ag0006    gangue  288= 99*426. 

Oba^ — ^From  La  Pas  in  Bolivia,  in  masses  and  thin  plates  in  the  gangue,  with  natiye  gold  and 
bisnath. 
Kamed  from  the  locality,  or  its  Latin  signifloation,  pax^  peace. 

97.  AXXOCnUlSITB.    AUoklas  Hhchermak,  Ber.  Ak.  Wien,  liil  220,  1866,  Glaucodot  pt 

BreWu 

Orthorhombic.    /A 7=106'';  6> A  1-1=118°;  1-t A  1-1=58°.    Cleavage: 
(7  and  /perfect. 
H.=4-6.     G.=6-6.    Color  steel-gray.     Streak  nearly  black. 


I  Co  S*+0o  As* +4  Bi  As,  or  a  oompound  related  to  glaucodot  and  oobaltite+4  Bi 
As;  or'S  Co  S+SOo  As+2  As  S',  Tschermak. 
Ana^fses:  1,  Hem  (La);  2,  3,  Hubert  &  Patera  (Jahrb.  Min.,  1848,  826): 

8         As        Bi        An      Fe      Zn        Co        Ki 
1.  Orawicsa    16*22    82*69    80*16    068    6*68    2*41     1017     1 66= 99-46  Hein. 

%        "  16*60    87*30    18*40     «r.      4*86   26*60  =102*66  Hubert 

8*.       "  19*78    48*68 4*66 8202  =99*99  Patera 

■  After  sabtncting  gold,  allioa,  and  bkmnth. 

Pjr.,  etor — ^B.B.  on  charcoal  gives  arsenic  tbmes,  and  a  bismuth  coating.  Fuses  to  a  dull 
gkbola    Bolnble  in  nitric  add,  leaving  a  residue  of  gold. 

Oba. — Oocurs  at  Orawicza,  Hungary. 

Kamed  from  aXAoc,  «Aa&>,  because  its  deavage  differs  firom  that  of  arsenopTrite  and  maroasite, 
lAudi  it  resembles. 

98.  STXiTANim.  Weissgolden  MuUer  v.  Bekhefuieinf  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  8,  48. 
Or  Uanc  d'Oifenbanya,  ou  graphique,  Aurum  graphicum,  v.  J%>ni,  Cat  de  Baab,  ii.  467,  1790. 
PriamatiBchee  weisses  Gk>lderz  v.  Fichkl,  Min.  Bemerk.  Carpathen,  IL  108, 1791,  Min.,  124, 1794 ; 
Aomm  bismuticum  Sehmeism-j  Min.,  ii  38,  1795.  Schriftera  Eamark^  N.  Bergm.  J.,  ii.  10, 1798i 
Wern^  1800.  Sylvane  graphique  Brock.,  1800.  TeUure  ferrifi&re  et  aurifdre  A,  1801.  Schrift- 
TeOnr  ffamsm.,  1818.  Graphic  Tellurium  Aikin,  1814.  Goldtellur.  TeUure  auro-argentifere 
IT,  1828.  Sjlvane  Brad,  Tr.,  1882.  Sylvanit  Necker,  Min.,  4886.  Aurotellurite  DanOf  Min., 
890,  18S7. 

Or  gris  jaunatre  v.  Bom,  L  a,  1790.  Gelbens  Karsten,  Tab.,  66,  1800.  Sylvane  blanc  Bnxh,, 
1800.  TeUure  aurif^re  etplombifbe  pt  K,  1801.  Weiss-Sylvanera  Wsm.,  1800,  Ludwlg^  L  65, 
1808.  ITeissteOur  JSToum.,  1818.  YeUow  Tellurium  Aikin,  1814.  MiUlerine  BtuoL,  Tr.,  iL  541, 
1832.    MQUerite. 

MonocHnic,  Eose,  Koksch.  (7=65°  2U',  7a  7=94°  26',  <?  A  1-1=121° 
21/ ;  a :t :  <?=l-7732 : 1 :  0*889,  Koksch.  Observed  planes :  0;  vertical,  7, 
irij  f-i,  i-k ;  domes,  — 1-i,  J4, 14 ;  octahedral,  |-i,  1-i,  I-7. 

OA*-t=124°  g9V        i^A7=187°  13'        ^•Al-i=128°  24' 
<?A— l-i=144  aAi-i=151  37        i-iAa=107  12 

OAl  =132  26J        i^Al=141    54         i-iAl-7=  99  44^ 

6 
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Cleavage:  i-t  distinct.  Twins:  composition- 
face  i^y  as  in  the  figure.  Also  massiye ;  imper- 
fectly colmnnar  to  granular. 

K=l-5-2.  G.=5-732;  8-28,  Petz.  Lnstre 
metallic.  Streak  and  color  pure  steel-gray  to  sil- 
ver-white, and  sometimes  nearly  brass-yellow. 
Fracture  uneven. 

Oomm  Vm:-— (Ag,  Au)  Te«=  (if  Ag :  Au=l :  1)  Tellnrimii 
56 '8,  gold  28*6,  sflyer  16*7 =100.  Antimony  sometimes  replaces 
part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

Var.  K  jSV'MWiffe.  (achrifters  Tr«r»k,eta,  Istpar.Syn.)  Con- 
taining little  or  no  lead.  G.=7*6 — 8*6.  AnaL  1-7.  The  angles 
giyen  above  are  of  this  variety,  and  are  from  KoksoharoC 

2.  MiiUerite.     Gelben   Kanten^  Weisstollur  Wem,,  etc.,  2d 
par.Syn.)    Containing  much  lead.   AnaL  8-10.    Haidinger  gives 
the  annexed  figure  and  angles  for                      io3. 
the  vfetseteUuTj  making  it  difTerent  


in  dimensions  from  the  preceding. 
MaM=106°  80',  OAa=108*'30', 


H 


0  A  0=143**  6'.  It  is  from  Nag- 
yag.  G. =7*99 -8*33.  The  yel- 
low color  does  not  distinguish  the 
two  varieties,  and  the  propriety 
of  separating  them  is  doubtfrd. 
Much  of  the  so-called  gelberz  (yel- 
low ore)  is  not  mullerite,  ae  shown  by  Petz's  analyses. 

Analyses:  1,  Elaproth  (Beitr., uL  16) ;  2,  Berzelius (Jahresb.,  xiiL  162, analysiB imperfect) ;  3-9, 
Peti  (Fogg.,  Ivii  472) ;  10,  Klaproth  (Beitr.,  ul  20) : 

Te       Sb       Au       Ag       Pb 


1.  Offenbanya  60* 

2.  "  62- 
8.          "            a.=8*28  69-97 
4.           *'  68*81 
6.   White  ery$L  a.=8*27  56*39 

6.  "  G.=7-99  48*40 

7.  YbOow  orysL  G.=8-38  61*62 

8.  '*     miMwe  44*64 

9.  "          "  49*96 
10.  MQUerite,  CMben  44*76 


80*  10*  =100  B3aproth. 

1r.  24*0  1 1*3  1-6,  Cu,  Fe,  Q,  As  tr.  B. 

0*68  26-97  1 1*47  0*26,  Ou  0*76=100  P. 

0*66  26*47  11-31  2*76=100  Peta. 

2*60  24-89  14*68  2-64=100  Pets. 

8*42  28-98  10*69  3*51  =  100  Pets. 

6-76  27*10  7*47  8*16=100  Pett 

8*64  25-81  10*40  1 1 '2 1  =  100  Petz. 

8*82  29*63  2-78  13*82=100  Petz. 

26-76      8-60  19-60,  S0*6=s  100  K. 


Pyr.,  eto^ — ^In  the  open  tube  gives  a  white  sublimate,  which  near  the  assay  is  gray ;  when 
treated  with  the  blowpipe  flame  the  sublimate  frises  to  dear  transparent  drops.  B.B.  on  charcoal 
fbses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  In  R.F.  disap- 
pears, giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yellow,  malleable  metallic 
S^bule  is  obtained.    Most  varieties  give  a  faint  coatixig  of  ozyd  of  lead  and  antimony  on  charcoal 

OhtL — ^With  gold,  at  Offenbanya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry ; 
also  at  Kagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Stanislaus 
mines. 

Named  from  Transylvania^  the  country  in  which  it  occurs,  and  in  aUusion  to  ^ylMMtttim,  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  a  resemblance  in 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Eokscharofs  paper  on  oiyst,  see  Bull.  Ac.  St  Pet,  iz.  193.  His  5,  e^  a  are  <;,  o^  m  of 
Brooke  and  Miller. 

99,  NAQTAQITB.  Aurum  Galena^  Ferro,  et  particulis  volatiHbus  mineralisatum,  Sccpolh 
Ann.  Hist  Nat,  iiL  107 ;  v.  Bom,  Lithoph.,  i.  68,  1772.  Nagiakererz  Wem.  Bergm.  J^  l''^^* 
Or  gris  lamelleuz  v.  Bom,  Oat  de  Raab,  1790.  Blattererz  KarsL,  Tab.,  56,  1800.  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  JSettd,  Tr.,  iL  639,  1832.  Elaamosine  Siiei,  Min.,  i 
185,  1841.    Nagyagite  Baid.,  Handb.,  566,  1845. 
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Tetragonal.     O  A  l-i=127**  87' ;  a=l-298.    Observed  planes  as  in  the 

annexed  figure.      O  A  1=118*'  37',  1  A  1=103°  U',  0  A  2-i=lll°  4', 

2-i  A  2-i,  ba8.,=137*'  52'.     Cleavage:  basal.     Also 

m  grannlarly  massive,  particles  of  various  sizes ;  gener- 

^  ally  foliated. 

H.=l-l-6.  G.=6-85-7-2.  Lustre  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.    Sectile.    Flexible  in  thin  laminsd. 

Oompu — ^Analjfles:  1,  Klaproth  (Beitr.,  iiL  32);  2,  Brandos  (Schw.  J.,  xzzv.  409);  3,  P.  Schdn- 
Win  (J.  pr.  Gh^  Ix.  166);  4,  6,  Folbert  (Verh.  Sieb.  Yer.  Nat  HermaDiistadt,  viiL  99,  and  Eenng; 
Ueb^  1856);  6,  a  J.  Kappel  (Jahresb.,  1859,  770): 

Te  S  Pb  Au  Ag  Ou 

1.  32-2  3-0  64-0  9*0  O'S  1*3=100  Klaproth. 

2.  31-96  3*07  56-49  8*44  tr.  1' 14=:  100*10  Brandea. 

3.  30-62  8-07  60'78  9*11  0*63  0*99=100  SchoiOeizu 

4.  17-22  9-76  60*83  6*84       Sb  3*69,  8e  Ir. =97*34  Folbert 

6.   18-04  9-68  60-27  6*98       8b  3*86,  Se  tfr. =97  83  Folbert 

6.1511  8-56  6010  12*75  1*82  So  1*66=100  E^peL 

SehSukin  found  in  oiher  trials,  Fb  6101,  51*06,  Te  26  67,  S  9*62,  10*59;  and  Petz  obtained 
(Pogg^  ItiL  478),  8-64,  7*81,  6*48  per  cent  of  gold.  Sohonlein's  and  Folbert*8  analjaes  (3-6) 
ooTTe^poDd  to  2  (Fb,  Au) +3  (Te,  Sb,  8)  Ramm.  In  Schonleiu's,  Te  :  S=l :  3  nearly;  in  Folbert's 
Ib+Sb :  8=1 :  2.    The  formula  for  the  latter  may  be  written  B  Te  +  B  S*. 

Pyr.,  etc — ^In  the  open  tube  giyee,  near  the  assays  a  grayish  sublimate  of  antimonate  and 
teOniate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  anti- 
moDoaa  add,  which  volatilizes  when  treated  with  the  flame,  and  tellurous  add,  whidi  at  a  high 
fieeiperatare  fuaes  into  colorless  drops.  B.B.  on  charcoal  forms  two  coatings :  one  white  and 
ToUtae,  ooofflstinff  of  a  mixture  of  antimouite,  tellurite,  and  sulphato  of  load;  and  the  other 
jdlow,  less  TolatlTe,  of  ozyd  of  lead  quite  near  Uie  assay.  If  the  mineral  is  treated  for  some  time 
bi  OlF.  a  malleable  globule  of  gold  remains ;  this  cupeUed  with  a  little  assay  lead  assumes  a  pure 
gold  ookir.     Decomposed  by  nitro-muriatic  acid. 

Oba. — At  Kagyag  and  OfiEtobanya  in  Transylyania,  in  foliated  masses  and  crystalline  plates, 
Moompanyiog,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
oBtimoDial  ores.  Folbert  states  that  the  Kagyag  crystals  examined  by  him  were  hexagonal  and 
acA  of  tike  tetragonal  system,  and  had  6. =6*680,  or  not  exceeding  this. 

Bertbier  lias  analyzed  another  ore  yery  similar  to  the  above  in  physical  characters,  consisting 
of  TeUnriam  13*0,  sulphur  11*7,  lead  63*1,  gold  6*7,  antimony  4*5,  copper  1*0=100;  corresponding 
to  213,  6Te,  4db,  ISPb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  called 
AitferMtf  by  Huot,  Min.,  L  189,  1841. 

\K)  Selbbbphtllinolaiiz  BreiOu  (8diw.  J.,  i.  178,  1828),  occurring  m  gneiss  at  Deutsch-Pilsen, 
Hungary,  appears  to  be  related  to  nagyagite.  Its  color  is  blackish-gray;  structure  foliated  mas- 
are,  it  having  one  perfect  deavage;  H.=  r2;  G.=5*8 — 5*9. 

Aooording  to  Plattner  (Probirkunst,  3d  edit,  421)  the  constituents  are  antimony,  lead,  tel- 
hrimn,  gold,  silver,  and  sulphur— 4-9  p.  o.  of  gold,  0*3  of  silver — ^the  sulphur  probably  in  oom- 
bbafion  with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Harkort  and  Breithaupt 

lOa  OOVBLLITB.  FnMAea,  Oeogn.  Arb.,  UL  129  (fr.  Sangerhausen);  Kupferindig  BreUK.^ 
m  Hoffln.  Min.,  iv.  2,  178,  1817.  Indigo-Copper;  Blue  Copper.  CoveUine,  Sulftire  de  cuivre  d« 
Yesave,  Bemd^  il  409,  1832.  Breithauptite  Chapm.,  Min.,  126,  1843.  Oantonite  PtaU,  Am.  J. 
ScL,  IL  xxiL  449,  xxia  409. 

Hexagonal.  Observed  planes:  0^  I;  with  faces  of  two  hexagonal 
jyramiifc  1  and  i;  basal  edge  of  1,165^  24';  1  A^zslSO*'  24'  Kenngott 
Ueavi^e :  basal,  very  perfect.  Earely  in  crystals.  Ctommonly  massive  or 
spheroidal ;  surface,  sometimes  crystalline. 

H.=l-5— 2.  Q.  of  crystal8=4-590, 4-686,  Zepharovich.  Lustre  of  crystals 
mbmetallic,  inclining  to  resinous,  a  Utile  pearly  on  cleavage-&ce ;  subre* 
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sinonfl  or  dull  when  massive.    Color  indW-blae  or  darker.    Streak  lead- 
gray  to  black,  shining.    Opaque.    Thin  feaves,  flexible. 

Oomp. — 6tt  SPssOn  S=Sulphur  33*6,  copper  66*6=100.    Analyses:   I,  Walohner  (Schw.  J., 
xliz.  158) ;  2,  Ooyelli  (Ann.  Oh.  Ph7S.,  zxxy.  105) ;  3,  C.  Y.  Hauer  (Ber.  Ak.  Wien,  zii  22) : 


S 

Cu 

Fe 

1.  Bodenweiler 

32-64 

64-773 

0-462,  Pb  l-046=98-921  Waldmer. 

2.  VeBuvius 

320 

66-0 

=98-0  OovellL 

3.  Leogang 

34-30 

64-56 

114=100  Hauer. 

A  Dfllenberg  ooyeUite  afforded  Grimm  (Jahresb.,  1850,  702)  66'82  bisulphid  of  copper,  3-96 
pyrite,  18-63  quaiti,  and  1057  9e  liln  A. 

AnaljBia  of  ore  of  Algodon  bay,  BoUyia^  by  ▼.  Bibra,  in  J,  pr.  Ch.,  zcri.  202. 

Pyr.— In  the  dosed  tube  giyes  a  sublimate  of  sulphur;  in  the  open  tube  sulphurous  fVimes. 
B.B.  on  dharooal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fhses  to  a  globule, 
whioh  reacts  like  chaloodte. 

Obfl.— With  other  copper  ores  near  Badenweiler  at  Leogang  in  Salzburg^  where  it  is  some- 
times in  small  crystals  of  the  form  above  described;  at  £Ueloe  in  Poland;  Sangerhansen  in 
Saxony;  Mansfeld,  Thurlngia;  Yesuvius,  on  laya;  oommon  in  Ohili;  at  Algodon  bay  in  Bolivia. 

Named  after  CoTelli,  the  discoverer  of  the  Vesurian  covellite,  by  Beudant,  and  without  refer* 
enoe  to  the  ore  as  previously  described. 

Oovellite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chaloodte 
or  copper-glance,  ftom  whidi  it  has  been  derived.    (See  Digeniie  and  GarmmiU^  p.  63.) 

(A)  OANTONira  is  oovellite  from  the  Canton  mine,  Georgia,  oocurring  in  cubes,  with  a  cubical 
deavage.  It  is  assodttted  with  harrinte  (pseudomoiphs  of  chaloodte  after  galeuite,  see  p.  53), 
and  is  regarded  by  Genth  as  a  pseudomorph  of  oovellite  after  the  harrisite.  Gtenth  obtained  in 
his  analysis  (L  &,  xxiiL  417X  8  32*76,  Se  «race,  Ag  0*86,  Gu  65*60,  Pb  0*11,  Pe  0-25,  insoluble  0*16 
=99*24. 

(B)  AUBOHITB  JloIti-^Alisonite  is  an  indigo-copper,  containing  a  mndi  larger  proportion  of 
lead  than  the  cantonite ;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  galeuite.  The 
color  is  a  deep  mdigo-blue,  tarmshing  on  exposure;  G.=6-10;  H.= 2*5^3.  Aialyses  by  F. 
Field  (1,  Am.  J.  Scl,  H.  xrviL  387 ;  and  2,  J.  Gh.  See,  xiv.  160): 


S 

Ou 

Pb 

1. 

17*00 

53*63 

28*25=98*88 

2. 

17-69 

58*28 

28-81=99*78 

Oonesponding  to  8  Ou  S+Pb  8=8  17*78,  Gu  53*34^  Pb  28*88.   It  ooours  at  *'  Mina  Grande  *'  near 
Ooquimbc^  Chili,  aaaodated  with  oemssite,  malachite,  and  vanadate  <^  lead  and  copper. 


8.  SULPHARSENITES,  STJLPHANTIMONITES,  SULPHO- 
BISMUTHITE8.* 

The  spedes  here  induded  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  silver, 
oopper,  inmX  beginning  with  those  in  whidi  the  proportion  is  the  smallest  SevOTsl  of  the 
•pedes  require  more  investigation : 


108.  OHmAtiTB,  m. 

B:8:A 

1:4:2 

1:4:  2 

?l:5t:3 

B:8+A 
1  :6 
1  :6 

F 

€KiS+Sb^« 
GuS+Bi^* 
?(eu,Pb)8+|Bi«S» 

*  In  the  table  of  spedes  the  system  of  arystallization  is  mdicated  by  Soman  numerals 

L  Isometric  System.  lY.  Monodinic  System, 

n.  Tetragonal  System.  V.  Tridinio  System. 

nL  Ortborhombio  System.  YI,  Hengonal  System. 
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104.  Bmammuam,  UL 

106.  auooBix^  m. 

106w  ZoKmnrm,  IIL 
lOY.  JOBDAXm,  UL 
106.  IflABOTBin,  IV. 

109.  PL^Gionn^  XY. 

110.  Bmnr^  L 

IIL  BBCnfOHIABDini,  I. 

111.  Jaiobomite,  IIL 

113.  BuinxwoTEmy  IIL 

114.  FnOBLBBBVIT^  lY. 

115.  FTBOSnLPNITI,  IV. 

110.  BiRDramn,  rv. 

lit.  PTRABaTSm,  YI. 

118.  FBousTm,  VX 

119.  BouBNONm,  nt 

120.  SriuniFiTi^  in. 

121.  yfmujBMsnMf  UL 

122.  BoDLAB^oon,  IIL 

123.  yciHMffil,  UL 

124.  AlKinxiyllL 

125.  TanuHiDBin,  L 
126L  FOLTnun 

121.  TkBTKAHTin^  L 

128.  UmxEaESKm,  lY. 


129.  Oboobohiti^  in. 

130.  finraAm^IIL 

131.  PoLTiuaTa^  IIL 

132.  BBABOzn 

133.  ZAnBOOQHin 


B:S:A 

B:S+A 

F 

1:4:2 
1:4:2 
1:4:2 

1  :6 
1  :6 
1:6 

Fe  8+Sb^' 
Pb8+Afl"8« 
Pb8+Sb^« 

1:4:2 

1  :6 

Ag8+Sb9 

l:¥:| 
?l:3:t 
l:f:l 
l:f :  1 
1:     :1 

1:6 
1:3} 

Pb8+Sb*»+iPb8 
}€a  8+ABfl* 
2(Pb,A«)8+8b'B» 
2(Pb,Pe)8+8b«« 
2  Pb  8+A8«8« 
»(Pb,Ag)8+8b«S» 

1:2:} 
1  :2: 
1:2: 
1:2: 
1:2:   r 
1:2: 
1:2:   r 
1:2:   • 

113 

1:2} 
1  :  2t 
1  :2} 
1:2| 
l:2| 
l:2| 

8Ag8+Sb"8* 
3Ag8+A8*8* 
3(eu,Pb)8+6b«8" 
8(611,  Aft  Pe)8+8b^* 
8  6u  8+Bre" 
8Pb8+8b"8« 
3Pb8+(Bi,Sb)^« 
3(6u,Pb)8+Bi«S" 

l:}:} 

l:2i 

4(€u,Ag,Hg)S+(Sb,AB) 

ill;! 

!;3 

4(^E^)S+Ab'S' 
4Pb8+8b^» 

l:t:t 

1  :2 
1:2 

6PbS+(8b,  A8)%' 
6  Ag8+8b^« 

l:«:A 

l:H 

10(Ag,6u)8+(Sb,A8)'B« 

1:4:3 

8  6uS+Ab9 

Anrnnx.— 134.  OLkTnm,  L  Pb^  Oa,  &»  Ab,  Sb.    136.  BourxAnxi,  UL  Ag,  &»  8b. 


101.  GBAIXX>tmiUTU.  Kupferantimoii^ns  Zinkm,  Pogg.,  zxzr.  36t,  1836.  Sulphnnt 
of  Copper  and  AnfeimoDj;  Antimonial  Oopper.  Boeito  ffuatf  Min.  L  197,  1841.  Ghalkostibit 
CfhdL,  BjiL,  32, 1847.    Wolfiibergite  NieoU,  Mm.,  484^  1849. 

OrthoAombic.  /A /=10r,  i-2  A  t-2=188'' 12',  i-2  A  a=112' 24'.  In 
small  aggregated  tabular  priams  preeentiiig  the  planes  Oy  ly  i-2,  ii.  Cleav- 
age :  w,  very  perfect ;  O^less  so. 

H.=3— 4.  G.=4-748,ja:.Eo8e;  6-015,  Breiih.  Lnstre  metaUic.  Streak 
blacL  dolor  between  lead-gray  and  iron-gray.  Opaque.  Fracture  con- 
choidaL 


.  ^'^?9^r^^'L^V^=.?°^^?  ^^*^'  3*^^^°^y.  ^"^f  <K>FPer  26*4=100. 


ooi^i^-^tm»+BD'S-=Ba]piiiir  26*7,  antimony  4 
Bose  0.  p,);  %  T.  Blditer  (B  H.  Ztg.,  1867,  Ko.  27): 


Ana^JMB:   1,  H. 


8 

Sb 

Oa 

Pe 

Pb 

L  ITolftberg 

26*34 

46*81 

24*46 

1*89 

0-66=99*66  Rose. 

X  Gnadii 

26-29 

48*30 

26*36 

1*23 

=100*18  Blchtor. 

Tbo  iroo  is  sappoeed  to  eodst  as  pyrite,  end  the  lead  as  feather  ore. 

Fvr.,  olOri— In  the  doaed  tabe  decrepitates  at  flrtt,  and  then  ftuea,  giving  a  faint  sublimate  of 
ealpbid  of  antimony,  niiioh  on  oooUng  is  dark  red ;  in  the  open  tabe  giyes  sulphnrons  and  anti- 
moDona  fiimes,  the  latter  forming  a  white  subUmate.  KB.  on  eharooal  Kises  to  a  globule,  emitting 
artimonoos  Aunes,  coating  the  coal  white;  the  globule  treated  with  borax  reaots  for  iron ;  with 
loda  gires  a  g^bule  of  metalUo  oopper. 

Oeoompoaed  by  nitric  acid,  with  separation  of  sulphur  and  ozyd  of  antimony. 
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Obf.— From  Wolfkberg  in  the  Han,  in  nests  imbedded  in  quarts;  and  at  Guadiz,  Spain.  It  is 
nsual^  ooyered  with  a  ooating  of  pyrite.  Glocker's  name  antedates  NioolL's.  Bosiic  lias  an  earliet 
use. 

102.  BBSPLBOnTB.  Wismuth-Kupfererz  (fr.  Tannenbaum)  Sa>,  Tasch.  Min.,  xL  441,  461t 
1817.  KupferwismuthgUna  E.  Schneid&r,  Fogg.,  xc.  16d,  1863.  Emplektit  Kamg^  ICin.  Forach., 
126,  1868.    Tannenite  Dana,  Mn.,  Ta,  1864.    Heraichaloit  v.  Kob.,  Gesch.  Min.,  600,  1864. 

Orthorhombic.  I  A  7=92°  20',  Oa  l-t=141°  8'.^  In  thin  striated 
flattened  priflms.  Observed  planes,  /,  i-i,  ^45  ^j  ^h  ^^j  1"^5  *"*•  *"*  ^  ^"^ 
=128^  52',  U  A  i-i=104^  55',  i-*  A  ^4=1*'''^  23',  i^  A  ^-5=117°  30',  i-f  A 
t4=114^  46',  t-2  A  i-S,  ov.  i-i=55°,  l-i  A  1-z,  top,=102°  16'. 

Lustre  bright  metallic.     Color  grayish  to  tin-white. 

Oomp^— ^  S+m* S'=Sulphur  19*1, bismuth 620, copper  18*9=100.  Analyses :  B.  Schneider 
(Pogg.,  xal66): 

(I)  Sulphur  18*83        Bismuth  62*16        Copper  18-72=99*T1 

"        22-4  "       62*7  "       20-6        Iron  4'1  =99*8 

Pyr.,  eto^— In  the  open  tube  gives  sulphurous  Aimes.  B.6.  on  oharooal  ftises  easily,  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark-yellow  from  oxyd  of  bismuth,  ai|d 
gives  a  g^bule  of  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.— From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Oerro  Blanoo 
in  Oopiapo,  Chili  (Ann.  d.  It,  IV.  y.  469). 

On  cryst,  see  Dauber,  Pogg.,  xdi.  241 ;  Weisbach,  Pogg.,  czxriiL  435. 

103,  OHIVZATITII.    Chiviatit  Samm^  Pogg.,  Ixxxriil  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153®,  and  with  the  third  of  138°,  Miller. 
G.= 6*920.    Lustre  metallic.     Color  lead-gray, 

Oonij^— (€u,  Pb)  S+|BPS«=Sulphur  17*76,  bismuth  62*96,  lead  16*72,  copper  2-66=100 
Analysis  by  Bammelsberg  (L  c.) : 


s 

Bi 

Pb 

Cu 

Fe 

Ag 

hisoL 

3*00 

60-96 

16*73 

2*42 

1*02 

tr. 

0-59=99*71 

Obii.— ] 


'. — Same  as  for  aikinlte,  Ramm. 

OBVom  Ohiyiato^  in  Peru ;  along  with  pyrite  and  barite.    Besembles  bismath-glanoe. 


IMi  BBRVHIBBXTB.    Haidingerite  BefiMeTf  Ann.  Oh.  Phys.,  xxxv.  861,  1827.    Berthierit 

BcUeLy  Ed.  J.  Sd.,  viL  dS3,  1827. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis- 
tinct.   Aldo  fibrous  massive,  plumose ;  also  granular. 

H.=2— 8.  G.=4— 4-3.  iustre  metallic,  less  splendent  than  sfibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Oomp.— Fe  S+Sb'  S'=Sulphur  29*9,  antimony  67*0,  iron  13*1=100.  Analrses:  I,  2,  3,  Ber- 
thior  (Ann.  Ch.  Phys.,  xxxv.  61);  4,  Bammelsberg  (Pogg.,  xL  163);  6,  Pettko  (Haid.  Ber.,  L 
62);  6,  T.  Hauer  (Jahrb.  G.  Beidhs.,  iy.  636);  7,  Saokur  (B^mm.,  Ifin.  Chem.,  988);  8,  Bamm.  (ZS. 
0.,  xTiiL  244): 

8  Sb  9e         Zn 

1.  Chszelles  80*3  62*0         16*0        0*30=98*6  Berthior. 

2.  Martouret  28*81        61*84         9*86     =100Ben;hier. 

3.  Anglar  29*18       58*66        12*17     =100  Berthier. 
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S 

8b 

Fe 

4.  Brinnsdorf 

81-32 

64-70 

11-48 

6.  Aranyldka 

29-27 

67-88 

12-86 

e.  Biiansdorf 

80-68 

69-31 

10-16 

t. 

28-77 

6G-91 

10-66 

8.  a  Antonio^  CU. 

2912 

66-61 

10-09 

Zn 
0-1^  Mu  2-64=100-78  Bamm. 

=  100  Pettko.    G.=4043. 

=100-78  Hauor. 

Mn  8-73=99-96  Sacknr. 

Mn  8-66=99-88  Bamm. 

Anal,  3-8  oorrespond  to  the  above  fonnulft. 

Na  l=8FeS+2Sb*8'=Siilphiir  30*6,  antimony  61-7,  iron  17*8=100. 
Na  2=3Pe  S+4Sb"S*=Sulphur  29-6,  antimony  60-0,  iron  10-4=100. 

Pyr^  eto«— In  the  dosed  tnbe  ftues,  and  gives  a  faint  subUmato  of  sulphur;  with  a  strong 
heat  yields  a  blade  sublimate  of  sulphid  of  antimony,  whioh  on  cooling  becomes  brownish-red 
In  the  open  tube  gives  off  fdmes  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char- 
coal  gives  off  sulphur  and  antimony  fiomes,  coats  the  coal  white,  and  the  antimony  is  expeUed, 
leaving  a  black  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dfasolves  readily  in  muriatic  add,  giving  out  sulphuretted  hydrogen. 

OIm. — At  Ghaeelles  and  Martouret  in  Auvergne,  associated  with  quartz,  caldte,  and  pyrite ;  in 
the  Yosges,  Commune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe ;  at  Anglar  in  La  Oreuse; 
also  at  Br&unsdorf  in  Saxony,  and  at  Padstow  in  Cornwall;  at  Arany  Idka  in  Hungary;  at  Beal 
San  Antonio,  Lower  California,  massive ;  near  Fredericton,  N.  Brunswick. 

Yidds  antimony,  but  of  inferior  quality. 

106.  SARTOBITB.'  Sk]erokla8  + Arsenomelan  v,  WaUerahauaen,  Pogg.,  zdv.  116,  1866,  c.  637. 
SUeroklas  v,  Bath^  ib.,  czxiL  380.  Binnit  C.  Heusaer,  Pogg.  xdv.  336,  1866,  xcviL  120. 
DuOrenoyaite,  pt.,  Duf^  Tr.,  pL  236,  f.  66.  DeacL,  Ann,  d.  M.,  Y.  viiL  889,  1866.  Arsenomelan 
httanm^  Offenb.  Yer.,  vlL  13,  1866.    Sartorite  Dana, 

OrOiorhombic.  /A  7=123^  21^  O  A  l-?=13i;^  3' ;  a  :  6  :  c=l-1483  :  1 : 
1-8553.  Observed  planes:  0  (broad) ;  in  zone  i-l  (all  narrow,  the  crjstalfl 
dongated  and  channelled  in  this  direction)  -J-i,  ^,  -^l^  -j*^,  ?  ^-z,  |-i,  JJ-i, 
f-t,  1-t,  f^,  |-^  ?  5-f,  10-t,  i-i ;  in  zone  i-i,  l-J,  *-?,  |-i,  2-t,  4-i,  i-i ;  1  (large 
planes),  v.  Kath. 

C>Al=127^28i',  calc.  ^^^ 

(?  A  1=126   40,  raeas. 

(?Al-t=130  15,  meas. 

C?  A  2-1=128  56. 

1  A 1,  brach.,=91  22 

1 A 1,  macrod.,=136  46 

1 A 1,  bas.,=106  3 

1 A  1-1=135  41 

1 A  1-^=157  63 

Crystals  slender.    Cleavage :  O  quite  distinct. 

H.=3.  G.= 5-393.  Lustre  metallic.  Color  dark  lead-gray;  streak 
reddish-brown.    Opaque.    Brittle. 

Oomp-— rb  8+ A8»S«=Sulphur  26-39,  araenio  30-93,  lead  42-68=100.   Analyaea :  1,  Waltera- 
(Pogg.,  xcvlL  124);  2,  3,  Stookar-Bacher  (Kenng.  Ueb.,  6ft-67,  176): 


S 

As 

Pb 

Ag 

Fe 

1.  Binnen 

26-91 

28-66 

44-66 

0-42 

0-46=99-90  Walt 

2. 

36-30 

26-33 

46-83 

1-62 

=100-08  a-B. 

3. 

25-77 

26-82 

47-39 

=99-98  a-R 

Voo  Walterahanaen  states  that  his  analysis  (No.  1)  was  made  on  striated  crystals,  which  proves 
it  to  pertain  to  this  species  as  defined  by  t.  Bath  Q.  a).    The  other  two  analyses  by  Stockar- 


Digitized  by  VjOOQIC 


88 

Esdier  wmj  haTe  been  made  on  material  oontaining  portions  of  the  other  prismatic  speoiea  of  the 
locality;  jet  in  the  sulphnr  and  arsenic  thej  agree  with  the  other  analysis,  and  direrge  but  litUa 
in  the  lead.  *. 

Pyr,,  etc.— Nearly  the  same  aa  for  dufrenoysite,  but  differing  in  strong  deorepitatiou. 

Obs«— From  the  Binnin  vallej  with  dufrenoysite  and  binnlte.  Ab  the  name  Sderodase 
is  inapplicable,  and  the  mfaieral  was  first  announced  by  Sartorius  v.  Waltershausen,  the  species 
may  be  appropriately  oaDed  SartoriU, 

100.  ZINSBHITB.    Zhikenit  G.  Bom,  Pogg.,  Til  91, 1826. 

Orthorhombic.  /A  7=120°  39'  Eose;  120'  34',  Kenngott.  Usual  in 
twins,  as  hexagonal  prisms,  with  a  low  hexagonal  pyramid  at  summit ;  angle 
at  pyramidal  edee=165'  26' ;  /  on  face  of  t)yramid=104:°  42'.  Lateral 
faces  longitudiodly  striated.  Sometimes  columnar,  fibrous,  or  massive. 
Cleavage  not  distinct. 

H.=3— 3-5.  G.=5-30— 5-36.  Lustre  metallic.  Color  and  streak  steel- 
gr^y.    Opaque.    Fracture  slightly  uneven. 

Oomp*— Pb8i-Sb'S'=Sulphur  221,  antimony  42-6,  lead  86*3=100.  Analyses :  1,  2,  H.  Boae 
Pogg.,  TiiL  99);  3,  Eerl  (B.  H.  Ztg.,  1863,  No.  2) : 

1.  Wdlfsberg    S  22*68    Sb  44*89    Pb  81*84    On  0*42=99*28  Rose. 
8.         "  tUMfet         44*11  81*97        undo.  Rose. 

8.         '*  21*22         43*98  30*84    Ag  012,  Fe  1*46=97-61  E. 

Pyr.,  010. — Decrepitates  and  ftises  very  eaaQy ;  in  the  olosed  tnbe  gives  a  faint  sublimate  of 
sulphur,  and  sulphid  of  antimony;  in  the  open  tube  sulphurous  ftimes  and  a  white  sublimate  of 
ozyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  Tolatiliaed,  giving  a  coating  which  on  the 
outer  edge  is  white,  and  near  the  assay  dark  yellow;  with  soda  in  B.F.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  add  with  CTolution  of  sulphuretted  hydrogen  and  separation  of  dilorid 
of  lead  on  cooling. 

Oba*  Occurs  in  tiie  antim<my  mine  of  Wolfsberg  in  the  Harz ;  the  noups  of  columnar  crystals 
occur  on  a  massive  variety  in  quarts ;  the  crystala  sometimes  over  hair  an  inch  long,  and  two  or 
three  lines  broad,  frequentiy  extremely  thin  and  forming  fibrous  masses.  Has  been  reported  firom 
St  Trudpert  in  the  Schwarzwald.  Named  in  honor  of  Mr.  Zmken,  the  director  of  the  Anhalt 
mines,  by  G.  Bose. 

Besembles  stibnite  and  boumonite,  but  may  be  distinguished  by  its  superior  hardness  and 
specific  gravity. 

Kenngott  makes  the  crystallisation  monodinic,  and  the  pyramidal  planes  oblique  basal  {danes ; 
but  such  twins  with  pyramids  so  formed  are  not  known  among  monodinic  spedes. 

107.  JOBDANITK    Jordamt  v.  Redh,  Verb.  Kat  Ver.  Bonn,  Mardi,  1864,  Pogg.,  ccdL  887, 1864. 

Orthorhombic.  /A/=128M9';  OAl-;=128'' 27';  a:  5:  c=  1*2696:1:1*8604.  Observed  planes : 
0;in  soneH  K  H  M  |-l- V-«,  24,  34,  6-1;  in  sone  1,  f,  f,  |,  f,  J,  f,  1,  |,  L  Planes  aU 
narrow,  exoepi  0 ;  crystals  hexagonal  in  general  fonn. 

0Aa4=126'  27'         OaJ^=130'  46'         0Ai=116'*  0' 
0AH=134   84  OAl-t  =124  68  0Ai=144  %^ 

Twins :  composition-face  /;  forms  hexagonal,  arragonite-like.  Oleavage :  i-f  distinct  Streak 
pure  blade. 

GOMP. — Undetermined. 

Ptb.,  ira— Nearly  as  for  sartorite. 

Obs.— From  the  Binnen  valley,  with  sartorite  (q.  v.).  Approaches  dosdy  sartorite  in  its 
planes  and  angles,  but  differs  in  occurring  in  twin  c^tds,  and  in  its  blade  streak. 

Named  after  Dr.  Jordan  of  Saarbruok,  who  ftimished  vom  Bath  with  his  specimens. 

106.  ICARQTBXTB.  Hemiprismatisdie  Bubin-Blende  (fr.  Br&unsdorf )  Malha,  Grundr.,  606| 
1824.  Mlargyrit  B.  Rom,  Pogg.,  xv.  469, 1829.  Hypargyrite,  Hypaigyron-Blende  (ft*.  ClauathalX 
BreHfh^  Char.,  286,  838,  1832.  Kenngottite  (ft-.  Felsobanya)  Raid,,  Ber.  Ak.  Wien,  xxiL  286 
1866. 

Monoclinic.  (7=48**  14',  /A 7=106'  81',  <?aU=136'  8';  a:J:c= 
1-2888 : 1 :  0*9991,  Naumann.  Observed  planes :  0 ;  vertical,  /,  i^,  iA^  i-2, 
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i-l;  domes  |-i,  f^,  f-i,  l-i,  4-^,  14, 84 ; 

^,l4,84,|-i,94. 

0A*-i=18r  46'     (?Aft=139'  68' 
0a7=122   16     0a14=  98   24 
(?Af  =109   16     i-iAl-i=129  60 

Observed  angles  by  Weisbach,  from 
Brattnsdorf  crystals:  /A 7=104*  86' 
-106* 50' ;  <?  Ai-i=182*  28',  184*  16', 
127*  11',  181*  85' ;  i-£Al-i=129*  17', 
129*,  49'. 

Q^tals  thick  tabular,  or  stout,  or  

short  prismatic,  pyramidal.    Lateral  planes  deeply  striated.    Cleavage: 
i4, 1-1  imperfect 

H.=2— 2*6.  G.=6-2— 6-4 ;  mostly  5-22— 6-24.  Lustre  submetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
BubconchoidaL 


Ooiiq;»«— AgS+Sb*S'=Siilpliur  21*8,  antimonj  41'6,  silver  86*7=:  100. 
(Pogg,xv.4S9): 


Analysis  byRBose 


8  21-96        Sb  39.14        Ag  86'40        Ou  1-06        Fe  0-63=99-17. 

The  iamffottite  (L  a)  wfaioh  Weisbaoh  refers  here  (Pogg.,  czzy.  467),  has  not  been  analysed; 
TOD  Haoer  found  in  it  (Pogg.,  xoriiL  165)abont  30  p.  c.  of  silver;  O.=6'06.  HypargyrUe '\b  a 
masaive  variety;  G-.=4'779— 4*890,  Breith.;  it  afforded  Flattner  (L  c.)  36  p.  c.  of  silver.  For 
Weisbach's  measnrements  see  Pogg.,  L  c 

Pyr^  •to«— In  the  dosed  tabe  decrepitates,  ftises  easOy,  and  gives  a  sublimate  of  sulphid  of 
antimony ;  In  the  open  tube  sulphurous  and  antimonous  nxmes,  &e  latter  as  a  white  sublimate. 
B.E  on  charooal  fctses  quiedy  with  emission  of  sulphur  and  antimony  flimes  to  a  gray  bead,  which 
after  oontinned  treatment  in  O.F.  leaves  a  bright  gbbule  of  silver,  if  the  silver  globule  be  treated 
with  phosphorus  salt  in  O.F.,  the  green  glass  tibus  obtained  shows  traces  of  copper  when  (Used 
with  tin  in  B.F. 

Decompofied  by  nitric  add,  with  separation  of  sulphnr  and  ozyd  of  antimony. 

Oba« — At  Braunsdorf,  near  Freiberg  in  Saxony,  assodated  with  tetrahedrite,  pyrargyrite,  eta : 
Felsobanya  (Amn^ottifa)  with  pyrite,  galenite,  blende,  barite ;  Przibram  in  Bohemia ;  dausthai 
{hypargyrUe) ;  Gnadalcgara  in  Spain ;  at  Parenoe,  and  the  mine  Sta.  IC  de  Gatoroe,  near  Potosi ; 
also  at  Motinares,  Hexioo,  with  djallogite. 

Named  ftbm  /ulMf,  Uat^  Apy^por,  mkir,  because  it  contains  less  silver  than  some  kindred  ores. 


109.  PX^AQIOMrrB.    Flagionit  G.  Base,  Pogg.,  zxviiL  421,  1833. 

Monoclinic.  (7=72^  28',  lAl=z85''  26',  OaU— 
158*  9',  Rose;  a  :&:<?  =  0-87015  : 1 :  08802.  Ob- 
served planes  as  in  f.  107. 

<?  A  1=154*  20'  (9  A  1^=107*  32' 

<?  A  2=188  62  1  A  1=142  3 

<?  A -1=149  2  A  2=120  49 

Crystals  thick  tabular;  the  piano  O  shining  and 
smooth;  others  striated.  Cleavage:  2,  perfect,  but 
seldom  afifording  smooth  snrfaces.  Also  massive, 
granular. 

H.=2-6.  G.=6-4.  Lnstre  metallic.  Color  black- 
ish lead-gray.    Opaqne.    Brittle. 
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1.  Wolfsberg 

S  21*63 

8b  37-94 

2. 

21-49 

37-63 

3.          »* 

21-10 

37-84 

90  BVLTKASBJSSSraSBy   ETC. 

Oomp.— Pb  S  +  Sb'  S'+i  Pb  S=Si]lphur  21-3,  antimony  38*2,  lead  40*6.  Analyses :  1,  H.  Bose 
(Pogg.,  zzYiiL  428);  2,  Kudernataoli  (Pogg.,  zzzrii.  688);  8,  Schultz  (Bamm.  Min.  Gh.,  1006): 

Fb  40-62=99-99  Bose. 
40-98=:  100  Eudernatsch. 
39-30,  Cu  1-27=99-63  Schultz. 

Pjrr- — Same  as  in  zinkeuite. 

Obs, — At  Wolfsberg  in  geodos  and  drases  of  ciystals  in  maeaive  plagionite,  or  oiystallized  on 
qnartz,  and  was  disooyered  by  Zinoken.  Named,  in  aUnsion  to  its  unusually  oblique  crystalliza- 
tion, from  irXayiof,  oblique. 

Taking  the  planes  2,  2,  as  the  lateral  &oes  of  the  fundamental  prism,  the  lateral  angle  is  nearly 
the  same  as  in  flreieslebenite. 

110.  BINNCTB.    Dufrenoysite  v.  WdUersTMuaen,  Pogg.,  zoir.  119,  1865;    O,  Heuaaer^  Pogg-t 
xciT.  384,  zCTiL  115.    Binnito  Dead.^  Ann,  d.  M.,  Y.  yiil  389,  1865. 

rsometric.  Figures  3,  14,  and  others :  observed  planes  :  0,  /,  2-2,  with 
1,  f ,  and  6-6,  on  some  crystalfl.     Cleave^  not  distinct. 

fi.=4"5.  G. =4-477.  Lustre  metallic.  Color  on  fresh  fracture  black, 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp.— From  anal  1,  )6u  S+As'S*=Sulphur  29*7,  arsenic  31*1,  copper  39*2=100.  From 
anaL  2,  €u  S  +  i  As'S^  or  like  enargite.  Analyses:  1,  Uhrlaub  (Pogg.,  zciy.  11*7);  2,  Btockar- 
Escher  (Kenng.  Uebers.,  1866-67,  174): 

S  As  Ou  Pb  Ag  Fe 

1.  27*66  30-06  37*74  2'76  1-28  0*82=100*16  Uhr. 

2.  32*73  18*98  46*24  1-91  =99*86  S.-K 

Pjrr*— In  the  dosed  tube,  gives  a  sublimate  of  snlphid  of  arsenio ;  in  the  open  tube  a  crystal- 
line sublimate  of  arsenous  acid,  with  sulphurous  fumes.  BJB.  on  charcoal  giyes  an  arsenical 
odor  and  a  faint  white  coating,  fUses  with  Intumescenoe  to  a  dull  iron-black,  magnetic  globule, 
which,  according  to  Wiser,  is  surrounded  by  a  coating  of  ozyd  of  sina  The  globule  yields  metal- 
lic copper  with  soda. 

Oba. — ^In  dolomite,  in  the  valley  of  Binnen,  with  realgar,  orpimenl^  blende^  pyrite,  sartorlte. 
and  dufrenoysite. 

111.  B&ONGNIABDITB.    2>amottr,  Ann.  d.  M.,  lY.  ztL  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damour.  Massive, 
without  cleavage. 

H.  above  8.  G.=6-950.  Lustre  like  that  of  boumonite.  Color  and 
streak  grayish-black. 

Oomp.— Pb  S + Ag  8  +  Sb'  S«  or  2  (Pb,  Ag)  S + Sb»  S«=Sulphur  19*4,  antimony  29*6,  silver  26'1. 
lead  260= 100.    Analyses:  Damour  (L  c.) : 


S 

8b 

Ag 

Pb 

Ou 

Fe 

Zn 

1. 

19*38 

29-96 

26*03 

24*74 

0-64 

0-80 

0-40=100*34. 

2. 

19-21 

29*60 

24-46 

2606 

0*61 

0-26 

0*32=99-61. 

8. 

1914 

29*76 

24*81 

24-94 

0*70 

0-22 

0*37=99*98. 

TjT^  etc-^In  the  dosed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  open 
tube  fuses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  ozyd  of  antimony.  B.B.  on  6har> 
coal  decrepitates,  fUses  easily,  giving  off  an  odor  of  sulphur  and  white  vapors ;  after  roasting^, 
yields  a  globule  of  silver,  with  a  yellow  ooating  of  o^d  of  lead.  Rapidly  attadced  by  concentrated 
nitric  add. 

Obfl.— From  Hexico. 

112.  JAMBSONIXB,  Grey  antimony  pt  Jam,,  Syst,  iil  390,  1820.  Axotomous  Antimony- 
Glance  Jbm.,  Man.,  286.  Azotomer  Antimon-GHans  Maiha^  Grundr.,  586,  1824.  James(mite 
iToMi,  TrL  Mohs's  Min.,  L  461  (iiL  26^  1825. 
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Bleiflchimmer  Pfaff,  Sohw.  J.,  zxm  1.    Pfafflte  Boot,  L  192,  1841. 

AnthnoniaJigk  E&deren  pt,  ICineia  axitimonil  plamoaa  pt,  TTaUL,  1747;  Fddererz  ^eryn.; 
Hine  d*antimoiiie  an  plumoB  Fr, ;  Feather  ore,  Flximose  Antimomal  Ore,  pt  (rest  moetlj  StibnlteX 
ihnmgK  last  cent  Antimoine  sulfbr^  capillaire  pt  [or  vbt.  of  Stlbnite]  Kj  Tr.,  1801 ;  Haarfor* 
migoa  GraoapiesBglanzerz  pt  Karat,  Tab.,  52,  1800 ;  Haifff.  Antimonglaxiz  M6?Uj  1824^  Leonh^ 
1826.  FedercTZ  of  Wol&bei^  K  Rose,  Pogg.,  xt.  471,  1829 ,-  BeutL,  Tr.,  il.  426,  1832.  Feder- 
en,  yar.  of  Jamoflonite,  v.  ^b^..  Char.,  ii  175,  1831.  Wolflsbergite  iTuot,  Min.,  I  198.  Flumo- 
Bit  MomL,  Handb.,  569,  1845.  Plamites  Oiock.,  Syn.,  30,  1847.  Heteromorphit  Bcmm^  Fogg., 
Ixxvii.  240, 1849.    Federecs,  yar.  of  Jameaoniie,  Ramm,^  Min.  Ch.,  71,  1860. 

Orthorhombic.  /  A  7=101^  20'  and  78^  40'.  Observed  planes  /,  ^. 
Cleavage  basal,  highly  perfect;  /and  i-l  less  perfect.  Usuallj^  in  acicular 
crystals.  Also  fibrous  massive,  parallel  or  divergent;  also  in  capillary 
forms ;  also  amorphous  massive. 

H.=2-3.  G.=6-5-5-8;  5-564,  from  Cornwall,  Haidinger;  6-616, 
from  Estremadura,  Scha%otsch ;  5*601,  from  Arany  Idka,  Lowe ;  5*6788, 
mafisive,  Eamm. 

Yjls.— ^  well  cTTstallized ;  &,  fibrous  or  oolonmar,  sometimes  diverging;  c,  capOlaiy,  or  cobweb- 
like ;  d,  granular  or  compact 

The  capillaiy  is  feaJOier  ore  (Federerz  Oerm,)  regarded  as  a  species  by  nearly  all  the  min* 
eralofdsts  of  last  century,  but  including  capillary  stibnite;  made  a  variety  of  stibnite  by  v.  Bom, 
Karston,  Hauy,  Holis,  Leonhard,  and  other  authors,  imtil  1829;  and  a  distinct  species  again 
by  most  authors  after  the  analysis  by  fiose  in  1829 ;  but  referred  to  jamesonite  by  v.  KobeU  in 
1830,  and  Bammelsberg  in  1860.  An  amoTpAoutf  variety  occurs  with  the  feather  ore  at  Wolfbberg 
(anaL  7),  for  which  Bammelsberg  gives  the  hardness  3'0,  and  6. =5*6788. 

Oomp^2  (Pb,  Fe)  S+Sb*8*=(if  Fe :  Pb=rl :  4)  Sulphur  21-1,  antimony  32*2,  lead  43-7,  iron 
3D=100.  ButezcludiDgtheironassulphid,  Bosemakes  the  formula  fPbS+Sb%'= Sulphur  20*7, 
antimony  84*8,  lead  4*45=100.  Yon  Zepharoyich  sustouis  the  first  formula  (Sitz.  Ak.  Wien, 
1867,  169).  Analyses  5  to  10  of  feather  ore  agree  well  with  the  preceding,  whence  Bammels- 
berg*8  reference  to  jamesonite. 

Analyses:  1,  2,  H.  Bose  (Pogg.,  viiL  101);  8,  SchailQsotsdii  (Pogg^  zzzviil  403);  4,  A.  L5w8 
(Haid.  Ber.,  L  62);  5,  H.  Bose  (Pogg.,  zv.  471);  6,  Bammehiberg  (Pogg.,  Ann.,  Izzvii.  241;  7, 
Poselger  (ih.,  Bamm.,  Mul  Ch.,  71) ;  8-10,  0.  Bedhi  (Am.  J.  Set,  IL  ziv.  60): 


S 

Sb 

Pb 

Fe 

Cu 

Zn 

1.  Ckmiwan 

2215 

84*40 

40-75 

2*80 

0*13 

=99-73  Bose. 

2.        »« 

22*53 

34-90 

38-71 

2-65 

019 

0*74=99-72  Bose. 

3.  Bsttemadura 

21-78 

32*62 

39*97 

3*63 

0*42,  Bi  1-06=99*48  Sch. 

4.  Arany  Idka 

18-59 

8310 

40*82 

2*99 

1*78 

0*35,  Ag  1-48,  Bi  0-22=99-83  Ii5we. 

6.  Wolf8berg,>fea<^  ore  19*72 

31*04 

46*87 

1*30 

0*08=9901  Bose. 

6.        ** 

20-23 

31*96] 
81-64] 

44*82 

2*93 

0-56 

7.  W<^berg,  mamoe 

20*52 

44*0 

2*91 

l-OS 

=100  Poselger. 

8.  Tuscany,  oapiL 

18*89 

80*19 

47*68 

0*26 

Ml 

1-08=98*71  Beohi 

9.        **        o^ 

19*25 

29*24 

49*81 

_ 

2*00 

0*21=100-01  Bechi. 

10.        ''        capo,  20-58    82-16    43-88    0*94     1*26     1*74=100  BechL 

P3rrw--Same  as  for  zinkenite. 

OhiLf^amKtmUe  occurs  piindMLDy  in  OomwaQ,  associated  with  quarts  and  minute  crystals  of 
boomoDite;  oooasioDally  also  in  Slberfa,  Hungary,  at  Yalentia  d*Alcantara  in  Spain,  and  BrasiL 
Its  perfect  cleavage  at  right  angles  with  the  vertical  axis  is  sufficient  to  distinguish  it  firom  the 
Bpedes  it  resembles.    Named  after  Prof.  Jameson  of  Edinburgh. 

T^feaOur  ore  occurs  at  WSlfsberg  in  the  Eastern  Hars ;  also  at  Andreasberg  and  Glausthal ; 
at  Frdbeiv  and  Sohemnits;  in  the  Anhalt  at  Pfliffenberg  and  Meiseberg ;  in  Tuscany,  near  Bot- 
tino ;  at  Chonta  in  Pern. 

Zimdererz,  or  Beigznnders  [=Tinder  Ore]  of  G.  Lehmann  (Mem.  Ac  Berlin,  20,  1758),  which 
ia  soft  like  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  proves  to  be 
jamesonite  or  feather  ore  mixed  with  red  silver  and  arsenopyrite.  Bomtrtger  obtained  in  an 
aaalyBis  (J.  pr.  Oh.,  zxxvl  40)  8  19*57,  As  12*60,  Sb  16*88,  Pb  4d*06,  Ag9-56,  Fe  4*52=96*19.  From 
Andreasberg  and  CHausthal  in  the  Harz. 
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113.  DUFBSN0T8ITII.  Dofteac»7«ite  Awnoir,  Ann.  Oh.  VhjB^  IH.  zhr.  379,  1845.  Gott- 
hardit  Bamm^  Ben.  Oh.  MixL,  S29,  266,  1847.  ArBenomekn  and  BclerodMe  pi.  v.  WaUerglu 
Fdgg.,  zdT.  116, 1866.  DuftwioyMte  pi  DmsL,  Ann.  d.  K,  Y.  Till  389.  SUetoklaa  FleUnen, 
Otfyah.  Yer.,  WL  18,  Jahrb.  Kin.,  1861,  208. 

Orthorhombic.    /A/=93*»  89',   0Al-t=12V  30',  a :  J : ^=1-6318  : 1 : 

1*0658.  Observed  planes :  O  ;  verti- 
cal, I^Uji-^;  domes,  f-t,  |-J,  1-?,  ^i, 
W,f^,  1-t,  2-i ;  octahedral,  1,  2.  <?  A  1-t 
=123^  9',  (?Aft=142^  84^,  Oa2'1= 
107^2',  (9a1=114^6',  Oa2=102°  36', 
1 A  1^=141^  20|,  1  A  1-1=138^  15',  V. 
Bath.  TTsual  m  thick  rectangular 
tables.  Cleavage:  O  perfect.  Also 
massive. 
H.=3.  G.=5-549,Damotir;  6-5616, 

Landolt;  5*569,  v.Rath.   Lustre  metallic.   Color  blackish  lead-gray ;  streak 

reddish-brown.     Opaque.     Brittle. 

Oomp.— 2  Fb  S+A8%'=Stilphar  2210,  arsenic  20*72,  lead  67'18=rl00.  Analyses:  1,  2, 
Damoor  (L  o.) ;  8, 4,  Landott  A  Berendies  (Dissert  de  I)afireno7site,1864,  Fogg.,  GcdL  374) : 

8  As  Fb  Ag        Fe  On 

1.  Binnen        22*49        20*69        66-40        0*21        0*44        0*31=99-64  Damour. 

2.  "  22*30        20*87        66*61        0-71        0*82        0*22=101*03  Damour. 

3.  "  28*27         21-76        68*62        006        0*30       =99*0  L  &  B. 

4.  "  23-11        21-86        62-02  undeL  L.  ft  R 

Analyses  of  dufrenoysite  bave  been  published  by  TThrUub  and  Nason  (Fogg.,  c.  637),  and  by 
Stookar  Bscber  (Kenng.  Forsch.,  *66,  '57,  176) ;  but  as  they  were  made  without  discriminating  the 
species,  and  give  intermediate  results,  they  are  not  cited  here  in  detail.  Feterson  has  also  pub- 
lished two  analyses  (L  o.),  and  gives  the  following  as  the  mean  of  17  anaL  by  the  chemists  just 
mentioned  and  himself: 

8            As           Fb           Ag          Fe       Ou 
1.        24-31        24-26        60*86        0*41        r     =99*88 

Feterson  hi  one  analysis  obtained  8  23-22,  As  26-83,  Fb  60-74,  Ag  0*21 ;  and  in  the  other  8  26-00, 
As  23-98,  Fb  61*82,  Ag  0*12.  He  makes  the  formula  [2  Fb  8+ As^^  +  CPb  8+As*  8']=Fb  8  + 
tAs»8». 

P]fr*i  eta — ^EasQy  ftises  and  gives  a  sublimate  of  sulphur  and  sulphnret  of  arsenic ;  in  the 
open  tube  a  smell  of  sulji^ur  omy,  with  a  sublimate  of  sulphur  in  upper  part  of  tube,  and  of 
arsenous  acid  below.  On  diarooal  decrepitates,  melts,  yields  ftunes  of  arsenic  and  a  globule  of 
lead,  which  on  cupellation  yields  sUver.  ^ 

Obs^— From  the  Tall«»y  of  Binnen  in  the  8t  Gkythard  Alps,  in  crystaUme  dolomite,  alons  with 
sartorite,  jordanite,  binnite,  realgar,  orpiment^  blende^  pyrite.  The  crystals  are  sometimes  an 
inch  across. 

Damour,  who  first  studied  the  arsenio-sulphids  of  Bmnen,  analyzed  the  massive  ore  and  named 
it  dufirenoffmie.  He  inferred  that  the  crystallization  was  monometric  fix>m  some  aasociated  crystals, 
and  so  published  it  This  led  von  Waltershmisen  and  Heusser  to  coll  the  monometric  mineral 
dhfirenoyBite.  and  the  latter  &}  name  the  trimetrio  binnUe.  Yon  Waltershausen,  after  studying  the 
prismatic  mmeral,  made  out  of  the  species  amenomdan  and  MletwiaMf  yet  partly  on  hypothetical 
grounds.  Becen^y  it  has  been  found  that  three  orthorhombio  minerals  exist  at  tiie  locality,  as  an- 
nounced by  vom  Bath,  who  identifies  cme,  by  spedflc  gravity  and  composition,  with  Damonr's 
4t^frtnay$Ue ;  another  he  makes  sdavdoBe  of  yon  Waltershausen  (sartorite^  pb  67) ;  and  the  other 
he  names  jordaniUe  (p.  88). 


Digitized  by  VjOOQIC 


no. 


n 


3S,  1T73,  Oftot,  m.  H  lY^    D— kiee  WiimmilUftwi  (id.  Iocl,  fcnown 
ainoa  ItSO)  Apr^  Bettr^  L  in,  1Y9S.    8eh3f-QlMen  Hniwiiiiiw,  GMgii.  Ait^  tl  97,  181T. 

Air»^i*»«"i«l  ft^lffcutwt  of  mwwr^  gMphmi^  of  ghrgr  and   AaifaiMMiy,     AlfWt  aDlAire  aDtillMli- 

fire  e*  enprif^  Lflvy,  Descr.  IGn.  Heokiid.  1638.     DanwsHSjrite  Cft^pw^  IGn^  ltt»  1S4S. 
IMedebemt  jEUdL,  M9,  1845l 

Monoclinic.  <7=8r  46',  /A  7=119°  12',  O  A  14=137°  10'  (B.  A  M.> ; 
a  :  J  :  <?=  1-5802  :  1 : 1-7032.  Obeerred  planes :  O;  yertical,  /,  w,  •^^  t-i, 
»^,  Hj  ♦^j  »■*;  ^<>™«S  1^  H  H  H  2^;  octahedral,  J,  1, 1^,  1-2,  |4. 
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O  A  1-*=123°  55'  1-2  A  1-2,  fioiit,=152°  86' 

6>A^=156  8  1-1 A  vf      "     =182  48 

<?  A  24=118  21  i^AiS      "    =157  64 

1  A  1,  front,-=128  2  14  A  14,  top,=94  20 
1-4  A  1-4    "    =166  6 

Prisms  longitudinally  striated.  Cleayage:  /perfect. 
H.=2— 2-5.  G.=6— 6-4;  6194,  Hansmann ;  623, 
fr.  Przibram,  v.  Payr.    Lustre  metallic.     Color  and 


li^ht  steel-gray^  inclining  to  silyer-white,  also 
blackish  lead-gray,  lields  easuhr  to  the  knife,  and  is 
rather  brittle.    Fracture  subconcnoidal — ^uneyen. 


vy 


Com|»^-«(Fb,  Ag)  S+ a  Sb^S*(fr-T- putt's  •iiaL)=,  if  Ag :  Fb=3 :  4^  Sulphur  18*6»  antimonj 
n%  lead  81%  silver  34-3=100.  Analyves:  1,  2,  Wohler  (Pogg^  xItL  14tf);  3,  Saooeunt  (Ber. 
IGam,  VL  368,  Aim.  d.  IC,  Y.  Tiii  496);  4^  t.  Fiiyr  (Jahrb.  lOn.  I860,  679): 


S 

Sb 

Pb 

Ag 

Fa          Oa 

L 

18-7t 

2t-7a 

80-00 

22-18 

on        l-62t=100W. 

3. 

18-t3 

«t-06 

30i)8 

23-78 

=99-80  W. 

3.  Spain 

n-60 

S6-83 

81-90 

22-46 

=98-78  Baoosorm. 

4.  IMbnm 

18-41 

2711 

30-7T 

28-08 

0-88=100  P^jr. 

Piaani  refere  here  the  maaaiTe  dark  weiaaffuUigen  analyzed  hj  Elaproth,  who  obtained  (I  c.) 
8  23-00,  Sb  21*60,  Fb  4100,  Ag  9*25,  F^  1-76,  Si  1-00,  Si  0*76=97-26,  conaidering  part  of  the 
ailver  aa  here  refdaoed  by  lead. 

Pyr. — In  tlie  open  tabe  girea  aulphurooa  and  antimonial  ftunea,  the  latter  oondensing  as  a 
while  aaUunate.  B.B.  on  charooal  fuses  easily,  giving  a  coating,  on  the  outer  edge  white,  ttom 
aatimonouB  aoid,  and  near  the  assay  yellow,  from  ozyd  of  lead;  continned  blowing  leaves  a 
g^otule  of  silver. 

Oba.— With  argentite,  siderite,  and  galenite,  m  the  Himmelsfttrst  mine,  at  Freiberg  in  Saxony, 
said  Kapnik  in  TransylTania ;  at  BatieborsitB,  the  ore  of  whioh  locality  contains  bismuth,  accord- 
ing to  Zinckea]  at  Pnibram  in  crystals,  often  twins,  and  2  to  8  lines  long;  at  Felsobanya ;  at 
luendelencina  hi  Spain,  with  argentite,  red  silyer,  siderite,  galanite,  etc. 

The  crystals  fh»n  Himmelsfurst  are  indiime^  accordUig  to  Breithaupt  (B.  H.  Ztg^  zzt.  189). 
Chapatan  took  his  name  donaeairgyrile  from  the  Britiah  Museum,  knowhig  nothhig  of  its  origiu. 
Sodk  a  name  ought  not  to  displace /^vMs^ifd: 


116.  pyROSTZXfMXTB.    Penerblende  BreUfLf  Ghar^  286,  888, 1882.    Fireblende  DanOf  Wsu, 
648,  1860.    PyrostUpnite,  Dana. 

Ifonoclinic    In  delicate  crystals  grouped  like  stilbite.    Obseryed  planes. 
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/A  7=139^  12'.  24  A  24,  top,=r4°.        a  A  14=123^  34'. 

14  A  14,  top,=112  52.     a  A  24=148  42.  1-i  A  1-i,  top,=62  86. 

Cleavage :  i4,  and  crystals  flattened  in  this  direction.  Faces  i4  striated 
parallel  to  the  clinodiagonal.  Twins:  plane  of  composition  i4  (ortho* 
diagonal). 

H.=2.  G.=4'2— 4-26.  Lnstre  pearly-adamantine.  Color  hyacinth- 
red.    Translucent.    Sectile  and  somewhat  flexible. 

Oomp. — Contains  62*3  per  cent  of  Bilver,  along  with  sulphur  and  antimony  (Flattneri  L  a,  333). 

Pyr.— LOce  pyrargyrite. 

Oba.— From  the  Kurprinz  mine  near  Freiberg;  Andreasberg;  Prsibram. 

Named  from  vBp,  Jire,  and  anXwdt^  ahiming^  in  allusion  to  its  fire-like  oolor. 

116.  RITTZNOBRITB.    Bittingerit  Zippe,  Ber.  Ak.  Wien,  iz.  2,  346,  1862. 

Monoclinic;  C=88°  26'.  In  small  rhombic  tables  with  replaced  basal 
edges.  Observed  planes:  (?,  -J-,  /,  ±6,  ±1.  Observed  angles:  (?  A /= 
9r  24',  /A  7=126°  18',  0  A  1=132°  24',  0  A  -1=130°  50^  1  A  -1=96° 
20',  0  A  -6=98°  30',  0  A  ^=150°,  -1 A  -1=140°  1'.  Cleavage :  O  imper- 
fect. 

II.=1'6— 3.  Lustre  submetallic-adamantine.  Plane  0  blackish-brown 
in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  ana  dull  honey-yellow  to  hyacinth-red  in  the  direction  of  the 
axis.    Streak  orange-yellow.    Brittle. 

Oompw^Probablj  a  componnd  of  sulphid  of  silver  and  antimony. 

Pyr. — ^B.B.  name  as  with  pyrargjrrite;  Aiaes  yery  easily,  gives  an  arsenical  odor,  and  finally  a 
globule  of  pure  sOver. 
Oba.— From  Joaohimflthal,  in  small  crystals. 

117.  FTRARQTRITEL  Argentum  rude  rabmm  pt,  Oerm,  Botbgolders,  Agric^  368,  Interpr., 
462,  1646.  Argentum  rubri  ooloris  pt,  Qemein  Bothguldenerz,  Oeaner^  Fosa.,  62,  1665.  Both- 
gylden  pt,  Argentum  arsenioo  pauco  sulphnre  et  ferro  mineralisatum  pt,  Minora  argenti  rubra 
var.  opaca,  var.  nigresoens,  WaJl,  810,  1747.  Mine  d'argent  rouge  Fr,  Trl  Wall.,  1768.  Ruby 
^ver  Ore  pt,  Bed  Silver  Ore  pt,  HiU^  Foss.,  1771.  Dunkles  Bothgultigerz,  Lichtes  id.  pt., 
WenLy  1789.  Bark  Bed  Silver  Ore;  Antimonial  Bed  SQver.  Argent  antimoni^  snlAir^  pt  IZl, 
Tr.,  1801.  Argent  rouge  antimoniale  Phnul,  J.  de  Phys.,  liz.  407,  1804.  JBroslt  8dh,  Denks. 
Nat  Schwab.,  L  311,  Tasch.  Min.,  401,  1817.  Bubinblende  pt  Moha,  Antimonsilberblenda 
Fyrargrit  OJock^  Handb.,  388,  1831.    Argyrythrose  JBsud,  Tr.,  ii.  430,  1882. 

^^  Rhombohedral.      Opposite  extremitiea 

of  crystals  oilen  unlike.  R  A  ^= 108''  42', 
B.  <fe  M.,  (?A^  =  137  42';  «=0-788. 
Observed  planes  in  this  and  the  following 
species :  basal  and  prismatic,  O,  /,  t-2,  i-f , 
i-f ,  ir^  ;  rhombohedral,  J,  J,  ^,  |,  M  (or 
1),|,  4,-14,  -5,  -i,  -2,  -f,  -1,  -i, 
— i,  —  *;  pyramidal,  2-2,  ^-2,;  scaleno. 

A  i»,  f ,  10»,  -8*,  -6J  -6H  -6V  _5V  _4J,  -^^,  _f ,  _J^« 


_^^ 

110 

F^ 

v^ 

<-^J^ 

n 

7    -^ 

^ 

v^ 

it 

« 

« 

iS 

ia 

^ 



f 

V, . 

♦»,  -2*,  -2*,  -2i, 
i*,f,iV",Q- Sella. 


*^,  -1*,  -f ,  -f -»^,  -*•,  -J',  -i^,  -i», 
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Oh  i=155°  82' 
C>A1'=112  88' 
OAr=100   14 


4Ai  =137"'  58' 
*-2A^=125  89 
♦-2Al'=155    4 


5aJ  =144"  21' 
^Ai'=164  6 
*-2A»-2=120. 


Cleavage:  B  rather  imperfect.  Twins:  composition-face  — ^,  as  in 
f.  113,  wnich  consists  of  four  individnals ;  0  or  basal  plane,  as  in  f.  114 ; 
also  R  and  I.    Also  massiye,  structure  granular,  sometimes  impalpable. 


lU 


a?>^ 


113 


\ 


tS 


t2 


H.=2— 2-5.  G.=5*7— 5'9.  Lustre  metallic-adamantine.  Color  black, 
sometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaque.    Fracture  conchoidal. 

Oomp.— S  Ag  S+Sb'  S'sSulphar  1*7-7,  antimony  22*6,  ailyer  69*8=100.  Analysefl:  1,  Bona- 
dorff(Ak.  H.  Stockh.,  1821,  838);  2,  Wdhler  (Ann.  d.  Phaim,  zzyiL  167);  8,  Bottger  (Bamm. 
Handw.,  iL  106);  4,  F.  Field  (Q.  J.  Gh.  Soa,  ziL  12) : 


S 

Sb 

M 

1.  Andreasberg 

16-61 

22-86 

6896,  gangue  0-30=98-70 Bonsdorffl 

2.  Mexioo 

18-0 

21*8 

60*2=100  Wohler. 

8.  Zaoateoaa,  Mex. 

17-76 

24-69 

57-46=99-80  Bottgep. 

4.  OhiU 

17*46 

28*16 

69-01=99-62  Field. 

HsDokel  found  arsenic  in  ruby  silver  (PyritoL,  169,  1726),  and  both  light  and  red  silTor  ores 
vere  afterwards  considered  arsenical,  until  Kjaproth's  analysis,  detecting  antimony  alone,  in  1794 
(Behr^  i- 1^1) ;  after  this  both  were  supposed  to  be  antimonial,  until  Proust,  in  1804  (J.  de  Phys., 
fix.  403)  showed  that  there  were  two  species,  an  antimonial  and  an  arseniod. 

Pyr.,  etc — ^In  the  dosed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony;  in 
the  open  tabe  sulphurous  ftimes  and  a  white  sublimate  of  ozyd  of  antimony.  B.B.  on  charcoal 
fmem  with  spirting  to  a  globule,  gives  off  sulphid  of  antimony,  coats  the  coal  white,  and  the  assay 
la  ooaverted  into  sulphid  of  diver,  which,  treated  in  O.F.,  or  with  soda  in  ILF.,  gives  a  globule  of 
fine  silver.  In  case  arsenic  is  present  it  may  be  detected  by  ftislng  the  pulver^ed  mineral  with 
soda  on  charcoal  in  R.F. 

DeocHnposed  by  nitric  acid  with  separation  of  sulphur  and  antimonous  add. 

OIml — ^The  dirkrred  sUver  ore  occurs  prindpally  with  caldte,  native  arsenic,  and  galenite, 
at  Andreasbergin  the  Hans;  also  in  Saxony,  Hungary,  Norway,  at  Gaudalcanal  in  Spain,  and  in 
ComwaH  In  Mexico  it  is  worked  extensively  as  an  ore  of  sQver.  In  Chili  it  is  found  in  crystals 
at  mine  Dolores  and  Chafiardllo  near  Oopiapo.  In  Kevada,  at  Washoe  in  Daney  Mine;  in  Ophir 
Biine,  rare ;  abundant  about  Austin,  Beese  river,  but  no  good  crystals ;  at  Poorman  lode,  Idaho^ 
in  masses  sometimes  of  several  hundred  weight,  along  ^th  ceraigyrite. 

A  laghlred  ore  from  Andreasberg,  acoordinff  to  Zindcen,  contains  no  arsenia  A  gray  ore  from 
&e  same  loeality^  contains  both  arsenic  and  antimony,  and  may  be  miargyrite.  On  aryst  of 
gyiafgyrito^  see  Q.  Sella,  Acad.  BoL  Torino^  8vo,  1856. 

Alt.~0Goar8  like  proustite,  changed  to  argentite  (Ag  S);  to  pyrite;  so-called  aigentopyrite ; 
sihnv. 
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118.  PROUSTITJU.  Argentum  rade  rabmm  tranalnddum  carbapcalifl  nmile,  Otrm.  Durcii- 
siohtig  BodtguMenen,  Afgrie^  862,  Interpr.,  462,  1M6.  Argentum  rul»i  ook»iii  peUncidiim, 
Bdidn  Rubin  Rothguldenerz,  Qtanar^  Fobs.,  62,  1566.  Minera  argenti  rabrap^udda  IToA,  311, 
1*747.  Baby  Silver  Ore  pt  HiXL  Argent  rouge  arsenicale  Prtrntt^  J.  de  Fhys^  lix.  404^  1804. 
lichtes  Bothgiiltigerz  pt,  AnenikaliBdies  id.,  ArseuikBilberblende,  Gtrm,  Bubinblende  pt 
Arsenioid  Silver  Ore ;  I^ht  Bed  Silver  Ore.    Proustite  Brad,  Tr.,  ii  445,  1882. 

Khombohedral.  ^  A  5=107^  48',  O^R=lZr  9';  a=0-78606.  Also 
granular  massive. 

H.=2— 2'5.  G.=5'422— 6'56.  Lustre  adamantine.  Color  cochineal- 
red.  Streak  cochineal-red,  sometimes  inclined  to  aurora-red.  Subtranspa- 
rent — subtranslucent.    Fracture  conchoidal — ^uneven. 

Oomp.— 3  Ag  S  + Ab*  S*=:8ulphur  19*4,  arsenic  15-2,  silver  65*4=100.  Analjaes:  1,  H.  Bose 
(Pogg.,  XV.  472) ;  2,  P.  Field  (Q.  J.  Chem.  Soc.,  zii  12)  : 

1.  Joflchlmsthal        S  19-51        As  1609        A«  64*67        Sb  0*69=99*96  Bose. 

2.  ChiU  19-81  15*12  64*88=99*81  Field. 

Pyr.,  etc. — In  the  closed  tnbe  Aises  easily,  and  gives  a  faint  sublimate  of  sulphid  of  arsenic ; 
in  Che  open  tnbe  sulphurous  Aimes  aiid  a  white  crystalline  sublimate  of  areenous  add.  B.B.  on 
charcoal  fiises  and  emits  odors  of  sulphur  and  arsenic ;  by  prolonged  heating  in  O.F.,  or  with  soda 
\n  B.F.,  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arsenbus  acid. 

Obs. — Occurs  at  Freiberg,  Johanngeoi^genstadt,  Marienberg,  and  Annabei^g;  at  Joaohimsihal 
in  Bohemia;  Wolfach  In  Baden;  ICarkirchen  in  Alsace;  ChiSanohes  in  Dauphin^;  Guadalcanal 
in  Spain;  in  Mexico;  Peru;  Chili,  near  Oopiapo,  at  Ghanar9i]lo,  some  crystals  8  in.  long  (D. 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  in  Oomstock  lode,  but  rare ;  in  veins  about  Austin, 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  K.  C,  at  the  MclCakin  mine ;  in  Idaho,  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  oerargyrite. 

Named  t^ter  the  Frendi  ohemis^  J.  L.  Proust 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

'  119.  BOURNOMmL  Oro  of  Antimony  (fir.  Endellion)  P.  Bcuihleig\  Spea  Brit  Min^  L  34^ 
pL  TJT.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Bowmon  (with  figs.),  PhiL 
Trans.,  30,  1804;  CK  HaJlcktU  (anal),  lb.,  63.  Boumonite,  Antimonial  Lead  Ore,  Jammrn^ 
Syst.,  XL  679,  1805,  iiL  372,  1816.  SpiessgUmsblei  JTorvl,  in  Elapr.  Beitr.,  iv.  82,  1807,  and 
Tab.,  68,  1808.  Plomb  sulAir^  antimonif&re  if.,  TabL,  1809.  Bndellione  Braniw,  Cat  Min., 
409,  1813.  Schwarz  Spiesglanzerz  Wem.  Autimoine  sulAir^  plumbo-cuprifere  IT,  Tr.,  iv. 
1822.    Bfidelers  [= Wheel  Ore]  KajfMk  miners,    EndeUionite  Zippe,  Char.  Ifin.,  213,  1859. 

PHsmatischer  Spiesglas-OIana  Mbha^  Char.,.  1820;  Prismatoidischer  KupfeT-(}lans  Mohs, 
Orundr.,  ii  659,  1824.  Antimonkupfer-aianz  BreOK.  Wolchit  Bait^  Handb.,  564,  1846. 
Wolohite. 

Orthorhombic.  /A  /rrrOS**  40',  O  A  1-1=136^  17}  a:b:  (?==0-95618  : 
1 : 1-0662.  Observed  planes:  0 ;  vertical,  i-l,  i-t,  i4j  ^j  *"*)  ^*>  *"">  ^^' 
iri,  i-} ;  domes,  ft,  f  J,  1-i,  8-i;  K  ^i^,i^^  ft,  H  fi,  fi,  2-1,  S-i ; 
octahedral,  i,  J,  |,  J,  1,  2,  1-5,  2-2,  3-«,  f  6,  M,  H  1^2,  2-2.     ' 

0  A  f  i=164°  27'.  0  A  1=146°  45'.        1  A  1,  mac.,=114°  6'. 

O  A  f  i=147  29.  0  A  1=127  20.  1  A  1,  brach,=109  6. 

O  A  1-2=133  26.  O  A  }-8=144  29.  U  A  t-2,  ov.  i4,=129  44. 

0  A  2-2=116  20.  O  A  14=188  6.  i-2  A  i-S,  ov.  i4,=128  62. 
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Cleayage :  ii  imperfect ;  i-i  and  O  less  distinct.  Twins :  composition- 
face  I;  erystals  often  cruciform  (f.  116),  crossing  at  angles  of  93°  40'  and 
86®  20' ;  hence,  also,  cog-wheel  shaped.   Also  massive :  granular,  compact. 


116 


"'*5^*N,w 

T^^X 

•'*\ 

i-A 

-A-^ 

> 

1 

0     \            ] 

if"' 

\       "i-jVif-^ 

^    J 

vV    ^^ 

\ 

H^r 

\ 

i[«_m 

Nagyag. 

H.=2'5— 3.  G.=5-7— 5*9.  Lustre  metallic.  Color  and  streak  steel- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fracture 
conchoidal  or  uneven.    Brittle. 


L  Neadorf 

20-31 

26-28 

40-84 

1       " 

19-63 

25-68 

41-38 

3.1fei8eb6rg 

19-49 

24-60 

40*42 

4. 

18-99 

24-82 

40-04 

6.  Wolfaberg 

19-76 

24-34 

42-88 

6.  CUMisthal 

(I)  18-81 

23-79 

40-24 

7.  Cornwall 

20-30 

26-30 

40-80 

8.  Alais 

19-4 

29-4 

38-9 

9.  Mezioo 

17-8 

28-3 

40-2 

10.  Huaaoo 

20*45 

26-21 

40-76 

Oomm  Var.— 8  (Ou,  Pb)  8  +  Sb*8»,  or(3  6uS  +  Sb«S«)  +  2  (3  Pb  S+Sb«8»)  Ramm.=Sulphtir 
19-7,  antimonj  25-0,  lead  42-4^  copper  12-9=100.  Analyaea:  1,  H.  Rose  (Pogj?.,  xv.  673);  2, 
Smdioig  (Uamm.  Handw.,  123);  3-5,  Bammelsberg  (Fogg.,  baviL  253);  6.  0.  Kuhlemann  ^S. 
Nat  Ver.  HaUe,  yiii  600);  7,  F.  Keld  (Q.  J.  CIl  Soc.,  xiv.  158);  8,  9,  Dufi^noy  (Ann.  d.  M^  IIL 
X.  371): 

S  Sb  Pb  Cu 

12-65=100*08  Rose. 

l-2-68=99-37  Sinding. 

13-06=97-57  EamoL 

15-16=99-01  Ramm. 

13-06=100*04  Ramm. 

12-99,  Pe  2-29,  Mn  017,  8i  2-60=100  K. 

12-70=10010  Field. 

12-3=100  DufWnoy. 

13*3=99-6  Dufrenoy. 

12-62=99*94  Field.    G.=5*80. 

The  Meiaeberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals,  with  an  uneren 
oonchoidal  fhictiire,  and  snbmetallic  lustre.  G. =5*703,  Zinoken ;  6*720  and  6*792,  Bromeis;  5*779, 
Banunelsberg. 

Another  Taiiety  (No.  3)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  developed. 
Fnciore  oonchoidaL  Lustre  metallia  G.=6-822  and  5*847,  Bromeis;  5*844,  Zincken;  5*863, 
Rammelsbeig. 

The  Wd&bei^  ore  (No.  5)  is  iron-black.  The  crystals  are  rectangular  prismatio.  Fracture 
ooDcfaoidaL    Lustre  metallic.    G.= 5*726,  Rammelsberg ;  5*796,  Zincken ;  5*801  and  5-855,  Bromeis. 

For  Zirkel  on  cryst  and  history,  nee  Ber.  Ak.  Wien,  zlv.  431,  1862.  Zirkel  makes  the  macro- 
diagonal  of  the  crystal  above  the  vertical  axis ;  and  in  this  we  have  not  followed  him,  because 
the  above  is  strictly  the  normal  position  for  the  vertical  axis,  or  that  which  homology  with  the 
cnbe  reqnirea,  since  0  A  M  and  0  A  1-t  are  near  135''.  The  faces  ui  and  i-{  are  hom<Sogou8  with 
the  cubic  fiioes,  and  ^  I  with  the  dodecahedral,  the  angle  between  whidi,  either  sido  of  t-i^  is 
near  90*. 

Pjrr^y  etc* — ^In  the  dosed  tube  decrepitates,  and  gives  a  dark-red  sublimate.  In  the  open  tube 
giTea  sulphurous  add,  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  charcoal  fuses  easily, 
and  at  first  ooato  the  coal  white,  firom  antimonous  add ;  continued  blowing  gives  a  yeHow  ooating 
of  ozyd  of  lead;  the  residue,  treated  with  soda  in  R.F.,'  gives  a  globule  of  copper. 

7 
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Deoompofled  by  nitric  acid,  aflfbrding  a  blue  solution,  and  lea^u^  a  r&aidiie  of  ^Tpibai 
white  powder  containing  antimony  and  lead. 

Oba.—- Occura  in  the  mines  of  Neudorf  in  the  Harz  (which  tndEdo  the  Meifl*b««s  lot 
where  the  crystals  occasionally  exceed  an  inch  in  diamot^^r;  a}m  3t  WaXts^mrm,  Cbust 
Audroasberg  in  the  Harz;  with  quartz,  tetrahedrite,  and  phosphoreseeut  Men4%  «t  Sj 
Transylyania,  in  flattened  crystals;  at  Servoz  in  Piedmoni,  associated  wHh  pMri  ^ 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gcr^dorf  in  Sawmj^  Oua  lb  0 
etc.;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and  hen«e  i^tlrd  «i 
by  Count  Bournon,  after  whom  it  was  afterward  named;  in  Mi^zioo;  at  Utmsef^JUUi  I 
at  Machacamarca  in  Boliyia ;  in  Peru. 

Alt.— Occurs  altered  to  cerussite,  malachite,  azurite,  and  v^ro  (as  Eammetahm  baa  ^ 
the  mmend  called  todkhiUj  which  occurs  in  similar  crystals,  with  the  same  har&raa  ai 
sp.  gr.  (5*88 — 6*94  Bamm.).    It  was  originally  from  'Wolch  in  Ceriutbia,  but  ooonit  i&n 
with  true  boumonite. 

Schrotter,  in  his  analysis  of  wolchite  fh)m  Wolch,  obtained  (Baum^fiirtn.  2Sv,  yiiL  1«4> 
8b  16-65,  As  6-04,  Pb  29-90,  Cu  17-86,  Pe  1-40=99-94.  Kumnielab^rg  found,  KB  ih*  im 
analyses  (Min.  Chem.,  80),  S  16-81,  8b  24-41,  Pb  15-69,  Cu  42*83,  Fe  0*3*>  =  10(i,  vw6kmi 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  solta  of  l^Ad  and  copper,  mud  mim 


12a  amiOTTPITB.    Stylotyp  v.  KoheU,  Ber.  Ak.  MOnchen,  1865,  L  1G3,  IB€d.     ( 

Chilian  miners, 

Orthorhombic.      IaI  about  92J°,  near  that  of  Bounionite,     1 
cruciform,  angle  of  intersection  near  90®.     Cleavage:  none  (Imtinct, 

H.=3.     G.=4*79.    Lustre  metallic.     Color  iron-black;   &treaJc 
Fracture  imperfectly  conchoidal,  uneven. 

Oomp. — 8  {On,  Ag,  Pe)  S+Sb*  8",  the  species  being  an  iron-iMyer-copper  bcumomlla  ( 
•f  A^ :  Pe=2  :  1,  and  6u :  Ag=6  :  l)=Sulphur  24-9,  antimony  31-6,  copper  2%%  sUvtr 
7-3=100.    Analysis :  t.  Kobell  (L  c.) : 

8  8b  On  Pe  Ag 

24-30  30-63  28-00  T-00  e  30,  Pb,  Zn  tr,^aS*IS 

JPyr.,  eta — ^B.B.  decrepitates,  and  fuses  rery  easily.  Od  ehiircoBl  a  stecrl-gfmy  gloticil 
is  magnetic ;  fumes  of  antimony,  and  some  lead  coating  the  coaL 

Obs. — ^From  Gopiapo  in  ChUL 

Named  from  aHXoiy  column,  and  Hwot^  fifrm^  in  allusion  to  the  ooluomar  fofm,  in  wfaklt 
ftt)m  tetrahedrite,  although  approaching  it  in  compoeitioa 


121.  WrrriOUUMlTU.    Kupferwismutherz  Seth.^  Detiks,  d'Aerzta  u.  Hat* 
Klapr^  Beitr.,  iv.  91, 1807.   Bismuth  sulfrire  cuprif^re  FV.   Cupr^oui  BiamuUi ; 
phuret  of  Bismuth.    Wismuth-Kupfererz  Leonh.^  1826.    Wittichit  f.  Kt^,,  Tat,  LBy  Ia6t 
chenit  Kenng^  Uebers.  1863,  118,  1866. 

Orthorhombic.     Observed  planes  (?,  i-t,  i-l.,  14,  l-I,  /^  and  inomtu 
with  boumonite,  Breith. ;  prismatic  angle  of  110^  50',  Bandbcrgar^ 
sive  and  disseminated ;  also  coarse  columnar,  or  an  aggregate  oimii 
prisms.     Cleavage  in  one  vertical  direction. 

H.=3-5.  G.=5 ;  4*3,  fr.  Gallenbach,  Hilger,  Color  eteel-frruj 
white,  tarnishing  pale  lead-gray.     Streak  black. 

Oomp.— 3  en  S+Bi*H3*  (&t>m  Schneider's  analyses) -Sulphur  1&^44t  bimiBlb  4S*I] 
38-46=100;  3  (On,  Fe)  8+3i*S",  from  Hilger»s. 

Analyses :  1,  Klaproth  (L  c.);  2,  Schenck  (Ann.  Oh.  Pharm..  jtcL  23S);  3,  Toiit^  (U^  ^r 
4-7,  Bdmeider  (Pogg.,  Tciii  3Tr5,  472,  zcvii.  47G,  oxxvil  302) ;  8,  Bijger  (ib^  exxv.  14S)s 

S  Bi  Cu  Fe 

1.  Wittichen  12-68  47*24  84'68  ^94 -IS  IDscfiolk. 

2.  •*  17-79  4813  8114  2"64-9S-60r'       ' 
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8 

Bi 

Cu 

Fe 

8.  Wittiohen 

n-26 

49-66 

31-56 

2-91=101-33  Tobler. 

4. 

16-16 

61-83 

31-31 

-99-29  Rohneider. 

6.        ** 

16-87 

50-62 

3819 

=99-68  Schneider. 

6.         » 

(1)  17-10 
(1)18-69 

47-44 

34-09 

0-20,  Oo  0-36=99-19  Schneider. 

1. 

61-40 

28-82 

0-91=99-82  Schneider. 

8. 

18-21 

41-53 

36-91 

8-13=99-78  miger. 

Pyr. — ^In  ihe  open  tube  gives  sulphurous  fumes  and  a  white  sublimate  of  sulphate  of  bismuth. 
RB.  on  charooal  fdses  easily,  at  first  throws  out  sparks,  and  coats  the  ooal  with  oz7d  of  bismuth ; 
the  residue  with  soda  in  KF.  gives  a  globule  of  metallic  oopper.  Soluble  in  muriatio  add,  with 
evolution  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obe. — ^F^om  cobalt  mines  withbarite,  near  Wittichen  in  Gallenbach,  Baden;  analyses  4-6  are 
of  specimens  fh>m  the  Keugltick  mine,  and  7,  8,  from  the  Daniel  mine ;  also  at  Zell,  near  Wolfach ; 
at  Ghristophsaue  near  Freudenstadt 

Alt.^ — ^Undergoes  easy  alteration,  becoming  yellowish-brown,  then  red  and  blue  externally, 
forming  apparently  oovellite ;  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixture  of 
malachite,  ozyd  of  bismuth,  and  hydrated  ozyd  of  iron ;  also  to  an  earthy  yellow  bismutite  and 
Inamntii-odire.    (Sandberger,  Jahrb.  Min.,  1865,  274) 

122.  BOUXANOUKITIL  Flomb  antimonie  sulfiire  Botdanger,  Ann.  d.  M.,  UL  viL  676,  1835. 
Schwefelantimonblei  Oerm.  Sulphnret  of  Antimony  and  Lead.  Boulangerit  Tfuxukno,  Pogg.,  xlL 
216^  1837 ;  Hauam^  ib.,  xlvi  281.    Embrithito,  Pldmbostib,  Breilh,,  J.  pr.  Oh.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
also  granular  and  compact. 

H.=2'5— 3.  G.=6*75— 6*0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Comp.— 3  Pb  S  +  Sb'S»=Sulphur  18-2,  antimony  23-1,  lead  58-7=100.  Analyses :  1,  Boulan- 
ger  (Ann.  d.  M.,  IIL  vii.  676);  2,  Thaulow  (Pogg.,  xli.  216);  3,  Bromeis  (Pogg.,  zlvi  281);  4, 
Bruel  (ibO ;  6,  Abendroth  (Pogg.,.  xlviL  493) ;  6^  Bammelsberg  (3d  SuppL,  28) ;  7,  8,  £.  Beohi  (Am. 
J.  Sd.,  n.  xiv.  6C) ;  9,  Genth  (private  oontrib.): 

Pb 

63*9,  Fe  1-2,  Ou  0*9=100  Boulanger. 

65-57=99-03  Thaulow. 

56-29=99-54  Bromeis. 

63-87,  Fe  1-78,  Ag  006=98-47  BrueL 

65-60=100-07  Abendroth. 

65-16=  100  Rammelsberg.    G. =6-96. 

58-16,  Ou  1-24,  Zn  141,  Fft  0-85=100-23  Bechi. 

55-39    "   1-25   "  0-09   "  0-23= 10152  Bechl 

04-8-2,  Fe  0-42,  Ag  <r.=100  Qenth. 
Pyr^—Same  as  for  ziukenite. 

Obs.— Quite  abundant  at  Mob'^res,  department  of  (Sard,  in  France;  also  found  at  NasaQeld  in 
Lspland;  at  Nertschinsk;  Ober-Lahr  inSayn-Altenkirchon ;  Wolfsberg  in  the  Harz ;  near  Bottino 
in  Tuscany,  both  massive,  acicular,  and  fibrous. 

BadniCMte  is  from  the  locality  of  boulangerite  at  Nertschinsk,  and  is  probably  the  same  species. 
It  is  granular  in  texture,  of  a  lead-gray  color,  has  Q.= 6-29^-6*8 11 ;  and  contains,  according  to 
Platt&er  (L  c.),  lead  63*3,  copper  0-8,  silver  0-04,  along  with  antimony  and  copper.  Named  from 
iftfipiBm,  hetwy, 

PkanJbostib  is  also  from  Nertschinsk.  It  consists,  according  to  Flattner,  of  antimony,  arsenic, 
sulphur,  a  little  iron,  with  58-8  p.  a  of  lead;  and  appears  to  be  boulangerite.  Named  from plurr^ 
han  and  stUrium, 


S 

Sb 

1.  Molidies 

18-5 

26-5 

2.  Nasafjeld, 

18-86 

24-60 

3.  Nertschinsk 

18-21 

26-04 

4. 

19-11 

23-66 

6.  Ober-Lahr 

19-06 

26-40 

6.  Wolftberg 

18-91 

26-94 

t.  Tuscany,  mass. 

17-99 

26-08 

8.        "        octc 

17-82 

27-74 

9.  Union  Oo.,  Nev. 

17-91 

26-36 

123.  KOBBZXmi.    Kobellit  SUtterherg,  Ak.  H.  Stockh^  188,  1839 ;  Jahresb.,  xx.  216. 

Besembles  gray  antimony,  bnt  brighter  in  lustre ;  structure  radiated. 
G.=:6-29-6-32,  Satterberg ;  6-145,  Ramm.     Soft.     Color  blackish  lead 
gray  to  steel-gray.     Streak  black. 

Oomp^3PbS+Bi«S«)+(3PbS+Sb'S')Bamm.=3PbS+(Bi,  Sb)*S»= Sulphur  16-8, bismuth 
18-2,  antimony  10*6,  lead  64-4=100. 
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Analyses:  1,  Satterberg  (loc.  dt);  2,  Bammelsberg  (J.  pr.  Oh.,  Izzzvi  340): 

S  Sb  Bi  Pb  Fe         Gu 

1.  17-86  9-24        27-06        40*12        2*96        0*80,  gangue  l'46r=99-48  8. 

2.  17-47        10-48        20-62        4878        1-66         =98-76  R. 

Bammelsberg's  analysis  represents  the  composition  of  pure  kobellite  after  excluding  6*61  p.  c. 
oobaUiferous  pyrites,  and  3-67  p.  c.  chaloopyrite,  present  as  mechanical  impurities  in  the  speci- 
men analyzed. 

Pyr^  eto« — ^B.B.  in  the  closed  tube  Aises  and  gives  a  faint  sublimate  of  sulphur.  In  the  open 
tube,  sulphurous  Aimes  and  a  sublimate  of  ozyd  of  antimony.  On  charcoal  fuses  and  forms  a 
ooQting,  the  outer  edge  of  which  is  white  from  antimonous  add,  etc.,  and  near  tiie  assay  dark 
yellow.    Soluble  in  concentrated  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  actinolite,  chalcopyrite,  and 
small  reddish-white  crystals  of  a  cobaltiferous  mispickel  (Kobaltarsenikkies).  Named  after  Ton 
KobelL 

124.  AIKINITB.  Nadelerz  Mdhs,  Null's  Eiab.,  iiL  726,  1804.  Bismuth  sulAirS  plumbo-cupri- 
fdre  ^.,  Tabl,  106,  1809.  Needle  Ore;  Adcular  Bismuth ;  Cupreous  Bismuth.  Aikinite  Chap- 
man, Min.,  127,  1843.  Patrinito  Haid.,  Handb.,  668,  1846.  Belonit  Gloek^  Syn.,  27,  1847. 
Adculite  Ntcol,  Min.,  487,  1849. 

Orthorhombic.  /a/=110°  nearly,  Homes.  Crystals  long,  imbedded, 
acicnlar,  longitudinally  striated.     Also  massive. 

H.  =  2—2-5.  G.=6-l— 6-8  ;  6*757,  Frick.  Lustre,  metallic.  Color 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Oomp^(8  €u  S  +  Bi*  S«)  +  2  (3  Pb  S  +  Bi*  %^=%  (€u,  Pb)  S+Bi«  8»=Sulphur  16-7,  bismuth 
86-2,  lead  36*1,  copper  11-0=100.    Supposed  to  be  isomorphous  with  boumonite. 

Analyses:  1,  2,  Frick (Pogg.,  zzzi.  629) ;  3,  Chapman  (PhiL  Mag.,  III.  xxxL  641) ;  4,  Hermana 
(J.  pr.  Ch.,  Ixxv.  452): 

8  Bl  Pb  Cu  Ni 

— =98-16  Prick;  G.=6-767. 

=99-70  Prick. 

=99*64  Chapman;  a.=61. 

0-36,  Au  009=100  Herm. 

Pyr.,  etc. — ^In  the  open  tube  gires  sulphurous  ftunes,  and  also  a  white  sublimate,  which  may 
be  ftised  into  clear  drops  that  are  white  on  cooling ;  the  assay  becomes  surrounded  with  a  black 
fused  oxjd,  which  on  cooling  is  transparent  and  greenish-jellow.  B.B.  on  charcoal  fuses  and 
gives  a  white  coating,  jellow  on  the  edge  nearest  the  assay ;  with  the  fluxes,  reactions  for  cop- 
per, and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  add,  with  separation  of  sulphur  and  sulphate  of  lead. 

Obs. — Occurs  at  Beresof  near  Katharinenburg,  Urals,  with  gold,  malachite,  and  galenite,  in 
white  quartz.  In  the  United  States,  in  the  gold  region  of  Georgia  (?)  in  slender  crystals,  some 
of  whidi  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonate  of 
bismuth  (Genth,  Am.  J.  Sci.,  JI.  xzxiii.  190);  probably  at  Gold  Hill,  Rowan  Co.,  N.  Carolina. 

Alt.— Oocars,  as  just  stated,  altered  to  bismuth-odu^  and  native  gold. 

Betzbaktitb  Hermamii  (J.  pr.  Ch.,  Ixxv.  450,  1 859).  A  lead-gray  ore  of  bismuth,  occurring 
mixed  with  the  product  of  its  alteration,  at  Retzbanya  in  Hungary.  It  is  without  trace  of  crys- 
taUization;  H.=2-6;  G.=6-21.  Afforded  Hermann,  8  11-93,  0  714^  Bi  8888,  Pb  36-01,  Ag 
1-93,  Ou  4-22=99-61. 

126.  TBTRAHBDRITB.  Argentum  arsenico  cuproetferromineralisatum,  Falerts,  Grauerts, 
Mmera  argent!  griaea^  WaXL,  313,  1747.  Falerz,  Argentum  cupro  et  antimonio  sulph.  mineral- 
isatum,  OronsU,  167,  1758 ;  Pyrites  cupri  griseus,  Fahlkupfererz,  OtwmU,  176, 1768.  Argentum 
cinereum  crystallis  pyramidatiB  trigonis  v.  JBom,  Lithoph.,  L  82,  1 772.  Cuprum  dnereum  cryst. 
trigonis,  etc,  v,  Bom^  ib.,  108.    Fahlerz,  Kupferfahlerz,  Schwarzerz  pt,  Antimonfahlers,  Germ, 


1.  Beresof 

16-06 

34-62 

86-69 

11-79 

2. 

16-61 

36-46 

36-06 

10-59 

8. 

18-78 

27-98 

4010 

12-53 

4.        " 

16-60 

34-87 

36-31 

10-97 
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Ifine  de  eaiTre  grise  de  Lisk,  Grist,  ill  816  (with  figs,  cryst),  1783.  OaiTre  gris  F^.  Gray 
Copper  Ore.  Panabose  Beud.,  Tr.,  ii.  438,  1832.  Tetraedrit  EdicL,  Handb.,  563,  1846.  Glino. 
edrit  pt,  Pahlit,  Breiih^  B.  R  Ztg.,  xxv.  181. 

ArffenUf. :  Aigentum  mde  album  pt  Agric,  Foaa.,  362,  1646.  Weisgylden,  Minera  argenti 
alba  pt,  WdH,  812,  1747 ;  Gronstedt,  156, 1768.  Weiasgoltigerz  pt,  Silberfahlerz,  Grangatigera 
pt,  Sehwaizgfltigerz  pt,  Oerm.  Freibergit  Kenng.,  Min.,  117, 1863.  Polytelit  v.  Kob.^  Taf.,  10, 
1863  [not  of  Giock^  Sjn.,  31,  1847]. 

Mtreuriai:  Qc^xwansn^  Wem.  Queckailberfahlerz.  Graugiltigerz  pt  ^ati^m.  Spaatolith 
V.  Kob^  MiiL  Kamen,  98,  1853.  Schwatait  Kenng.,  Min.,  L  a,  1863.  Hermesit  Breilh.,  B.  H. 
Z^.,  XXV.  182. 

Isometric ;  tetrahedral.  Observed  planes :  those  of  f.  117,  with  also  4-4, 
^5«,  Hy  ¥-^;  on  on®  crystal  from  Kahl,  1,  2-2,  H.  yj^,  -1,  -2-2, 
—4-4.  —5-5?,  with  0  and  i,  Hessenberg.  Twins,  composition  face  octahe- 
dral, producing,  when  the  composition  is  repeated,  the  form  in  f.  119,  the 
simpler  condition  of  which  is  snown  in  f.  118,  a  solid  seemingly  made  of 


119 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62.  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  reversed  position.  Also  massive ; 
granular,  coarse,  or  fine ;  compact  or  crypto-crystalline. 

BL=8— 4"6.  G.=4'5— 5*11.  Lustre  metallic.  Color  between  light 
flint-gray  and  iron-black.  Streak  generally  same  as  the  color ;  sometimes 
inclined  to  brown  and  cherry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  splinters,  transmitted  color  cherry-red.  Fracture  suboonchoidal 
— uneven.    Eather  brittle. 


Compw,  Vaar.— 4  Cu  8+Sb*  S',  with  part  of  the  copper  often  replaced  by  iron,  one,  ailTer,  or 
qioidcgOTer,  and  rarely  cobalt^  and  part  of  the  antamony  by  arsenic,  and  rarely  bismuth ;  whence 
the  general  formula  4  (6n,  Fe,  Zn,  Ag;  Hg)  +  (Sb,  As,  Bi/S*.  Ratio  Ag+eu :  Zn+Fe  generally 
=2 : 1.    There  are  thus : 

A.  An  antimonial  series ; 

B.  An  arsenio-antimonial  series ; 

C  A  biamuthic  arsonio-antimonial ; 
besides  an  anemoai,  in  which  arsenic  reptaoes  all  the  antimony,  and  which  is  made  into  a  distinct 
epecies  named  iennamtHe,    In  the  analyses  below  the  largest  amount  of  arsenic  given  is  about  20 
V-  c.  (anaL  20.) 

Var.  1.  Ordinary,  Containing  little  or  no  silver  (Cupreous  tetrahedrite ;  Kupfer&hlerz,  lichtes 
IWilera,  Gbmigillagerz  pt,  Otrm.).    Color  steel-gray  to  dark  gray.    G.=6— 6-8. 

2.  ArgmUfiraua;  FreSbergiie  (Syn.  above).  Light  steel-gray,  sometimes  iron-black.  G.=i*8 
— 6,  ortosg. 

3.  Mercuriferaus ;  SchwatiUe  (Syn.  above).  Color  gray  to  iron-black.  G.=6 — 6*6.  Breithaupt 
designates  the  ore  of  Sdhwatz  alone  sefwHXfeUej  having  G. =6*107 ;  that  of  Kotterbach  and  oUben, 
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Tmving  G.=6'2 — 5*28,  HpamolUe;  that  of  MoFcbellandsberg,  having  G,^5  & — 5-S^  Im 
(from  the  Greek  for  MercnriusX  it  affording  Hg  24*10,  Ag  5*62,  But  opother  ore  (h?ei  Ma 
limclsberg  contains  Hg  It '32  p.  a,  and  no  fiilyer,  a  fact  which  shows  ibo  fiidlilj  of  mismm 
divide  up  tetrahedrite  into  distinct  groups  or  species. 

4.  PlaiAMfiroua.  An  ore  from  Guadalcanal,  Spidn,  contams,  accordiug  to  VouqTjelbi.  l^l 
of  platinum. 

In  distinguishing  these  varieties,  color,  as  above  seen,  is  a  poor  eri tenon,  it  de^[kei»d^  \ 
on  the  amount  of  iron  present  The  argentiferous  ores  are  ooxumool j  thu  Tighter  graj,  bi 
always  so. 

Analyses:  Ordinary,  1.  Kerl  (B.  EL  Ztg.,  1853,  No.  2);  2,  Bromeifl  <Pogg,.  lv»  IIT\;  1, 
luD^  (Ramm.,  3d  8up^,  61);  4,  Klaproth  (Beitr.,  iv.  61);  5,  H.  Et^««  (P*«g-  xr,  5T«>, 
Kuhlemann  (Z8.  nat  Ver.  Halle,  viil  500,  Jahresb.,  1856,  834);  1,  J.  L.  Saiith  iAm.  J,  fe 
xliil  67);  8,  Sandmann  (Ann.  Ch.  Pharm.,  Ixxxix.  364);  9,  li  Rd9I3(].  c);  10,  Waade 
(Jahrb.  Pharm.  ii  105,  Jahresb.,  1854,  814) ;  11,  A.  Lowe  (Rose'a  Rtn*.  UraX  i  l&T) ;  1%  HI 
fViert  pr.  Pharm.,  ir.  72);  13,  Sandmonn  (1.  c.);  14,  Sandbcrger  (Jabrk  Mln^  im%,  6M); 
Rose(Lc.);  16,  Ebehnen  ( Ann. d.  M.,iy.xl47):  17,  H.Bose(Lc);  IS,  Hl]ger(JahiiiplCt&, 
5&1) ;  19,  30,  V.  Bibra  (J.  pr.  Oh.,  xcvl  204). 

Argentiferous,  21,  Svanberg  {(Efv,  Ak.  Stockh.,  iv.  85);  22,  C.  Kohletnann  (L  cjj  13 
Smith  (Gilliss's  Exp.,  il  91);  24,  H.  Rose  (L  c.);  25  J.  L.  Smith  (Am  J.  ScL,  IL  ^UL  61 
8^der  (Ramm.,  Ist  Suppl,  52);  27-29,  Rammelsberg  (Pogg.,  bncviL  251);  Sd,  PajrfetdlC^f 
Stockh.,  1866,  85,  J.  pr.  Oh.,  a  62) ;  81,  F.  A.  (Jenth  (Am.  J.  Sci.,  If.  rri  83) ;  »ji,  KlapitKh  { 
IV.  73) ;  33,  34,  H.  Rose  (i  c).    ' 

Mercurial  35-87,  v.  Hauer  (Jahrb.  g.  Reichs.,  1852,  98,  J.  pr.  Oh.,  Ix.  5&) ;  Z$,  Klapitith  ( 
iv.  *55);  39,  v.  Hauer(l.  c.);  40,  41,  Kersten  (Pogg.,  lix.  181,  bcvii  42S);  43,  C,  Be^iii  Ain. , 
IL  liv.  60);  43,  Scheidhauer  (Pogg.,  Iviii.  161);  44,  v.  Hauer  (L  c.)i  45,  H.  Weidenbiwdi  ( 
bcxvi  86);  46,  G.  v.  Rath  (Pogg.,  xcvi  322);  47,  (Ellacher  (Jahrb.  Min.,  1865,  5irt): 

1.  Containing  litUe  or  no  Silver. 
S  Sb        As        On      Fe       Zn      Ag 


I,  Rammelsberg,  nuu. 

25-82 

28-78 

37-95 

2-24 

2*52 

0*67=PT-96  K^rL 

2.  Durango 

23-76 

26-97 

37-11 

4-42 

502 

109,  Fb  O'^i,    iin±  i 
9b*S8Bn 

s.  Kamsdorf 

23-78 

28-87 

«r. 

88-78 

5-08 

3-59 

-100  Atudamg. 

4.  Kapnik 

28-00 

22-00 

87-76 

3-25 

5'Oa 

0  25=M*a5  EUfVua. 

5, 

26-77 

28-94 

2-88 

37-98 

0-86 

729 

0  32=99-84  Boa& 

ti.  Andreasberg 

25-22 

27-38 

0-67 

37-18 

8-94 

5'00 

1-53=10^^97  KsMm 

7.  Arkansas 

26-71 

26-50 

1-02 

86-40 

1-89 

4-20 

2-3(J=*99-02  amitk 

S.  Momshausen 

(1)  24-61 

25-65 

1-66 

88-17 

1-59 

G-2S 

00^Nifr,  =  v-86lSM 

9,  Dillenburg 

25-08 

25-27 

2-26 

88-42 

1-52 

6'S5 

0-83  =  100' 18  Bom. 

10.  Freiberg 

27-27 

17-40 

2-40 

42-02 

8-41 

1-89 

ooe=y9  45  w»wl«ii 

U.  Beresof 

26-10 

21-47 

2-42 

40-57 

2-92 

5-07 

[ase]=99-ii  LowtL 

13.  OomwaU 

25-64 

23-66 

4-40 

39-18 

6-99 

^99-81  Wittttite. 

13.  Stahlberg 

(})  26-52 

19-71 

4-98 

38-41 

2-29 

650 

0-69,  Ni  tK,  Bi  r3«= 

U.  Schwarzwald 

26-40 

14-72 

6-98 

38-83 

6-40 

1-37,  (30  4-21,  in«r,  I 

36.  Gersdorf 

26-33 

16-52 

7-21 

88-68 

4-89 

2-76 

2-a7=9&^71  Beam, 

16.  Algeria 

27-26 

14-77 

9-12 

41-57 

4-66 

2-2A 

=9»-61  EbibMn* 

17.  Elsaoe 

26-88 

12-46 

1019 

40-60 

4-66 

3Ga 

0-150,  quarta  0*41  =  »r< 

18.  Kahl,  in  Zechstein 

28-84 

15-05 

10-19 

82-04 

4-85 

334 

0-22,    Co  2S5,  rti  M 

19.  Algodon,  Bolivia 

19-66 

18-00 

19-80 

36-35 

4-29 

Q-58,  ng<r.-98-: 

20.         " 

21-14 

11-64  20-05 

38-72 

6-38 

0-46,  Pb^nglr.=?&-i 

2. 

Containing  Silver :  I\reibergiie. 

31.  ApTUhanite 

30-05 

24-77 

tr. 

82-91 

1-31 

6-40 

3-09,     pb  o-ai^    o> 

gftu^fue  raaslW'Sftt  Stic 

22.  Olausthal 

26-54 

27-64 

84-59 

6-28 

343 

3'1S=100'C1  SiAikmi 

23.  Ohm 

26-88 

23-21 

3-05 

36-02 

2-86 

4*52 

S-41  =99*40  gfioitk 

24,  COansthal 

24-78 

28-24 

34-48 

2-27 

B-55 

4  97  =  100-24  Kom 

2(^,  Arkansas 

25-32 

27-01 

0-61 

83-20 

0-82 

6M0 

1-91  =mm  Smith. 

26p  Olausthal 

24-10 

26-80 

86-70 

4-50 

8U0,Pb  0*90=1  W>-90i 
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ST.  MeiBeberg,  nuunve 

28.  "  " 

29.  '*         eryH. 
SO.  Longbftn 

31.  GkUrrufl,  N.  a 
12.  WoUach 

33.  " 

34.  Freiberg 


S 
84-29 
24-69 
24-80 


Sb 

26-44 
26-74 
26-66 


Ab 


23-32  [28-76] 

26-48  17-76  11-66 

25-60     27-00   

28-82     26-68   

21-17     24-68   


Oa  Fo  Zn  Ag 

31-58  4-36  3-26  7-27=97-07  Eamm. 

32-46  4-19  8-00  7-66=97-63  Ramm. 

80-47  3-52  3-39  10-48,  Pb  0-78=100  RoMm 

80-04  1-86  6-02  10-00=  1 00  PaykulL 

80-78  1-42  2-58  10-63=1()0  Gkntb. 

26-50  7-00   13*25=98-25  Klaproth 

26-23  3-72  810  1771=99-01  Hose. 

14-81  6-98  0-99  31-29=98-87  Rose, 


3.  Containing  Mercury  :  Spcmioliie, 


35.  Ponitscb,  Hangar} 

r        22-00 

31-66 

39-04 

7-38 

0-19 

W.        "                " 

19-88 

88-33 

34-28 

9-46 

o-io 

37.        "                 " 

24-89 

80-18 

32-80 

6-86 

0-07 

38.         "                 " 

26-00 

19-60 

89-00 

7-50 

39.         "                 " 

24-37 

25-48 

tr. 

30-68 

1-46 

0-09 

40.  y.  di  Casteno 

24-17 

27-47 

85-80 

1-89 

6-05 

0-33 

41.  Angina,  Tuscanjr 

28-40 

27-47 

35-90 

1-93 

6-24 

0-33 

42.        "                " 

24-14 

26-52 

■ 

87-72 

1-64 

6-23 

0-46 

43.  Ifdo,  Hungary 

(!)  24-74 

19-34 

4-28 

37-54 

6-21 

1-07 

It, 

44.  Zaratka     '' 

25-90 

2rt-70 

<r. 

36-59 

7-11 

Oil 

45.  SchwaU,  Tynd 

22-96 

21-85 

34-67 

2-24 

1-34 

46.  Kotterbach 

(1)  22-53 

19-84 

2-94 

36*34 

0-87 

0-69 

47.  MoAciiellandBberg 

21-90 

23-45 

0-31 

3219 

1-41 

0-10 

010 

G.  in  anal  12,  4-73;  18,  4-68;  21,  4*87  ; 
4^62;  87,  4-738;  39,  6107;  41,  484;  44, 


27,  4-89—4-946;  28,  4-526;  29, 
4-606;  45,6-107;  46,6-356. 


Hg 

0-62=100-62  Hauer 
3-67=100-07  Hauer 
6-57=99-36  Hauer. 
6-25=98-25  Klap. 

16-69=98-67  Hauer. 
2-70=98-41  Kersten. 
2-70=97-97  Kersten. 
8-08=99-78  Bechl 
7-87=100  Scheldh. 
8-07=90-48  Hauer. 

16-57,     gangue  080= 
98-88  Weidenbusch. 

17-27.  Pb  0-21,  Bi  0-81 
=  100  Bath. 

17-32,  CJo  0-23,  Bl  157, 

gangue  1-39=99-87  0. 

4-852 ;  85,  4-682 ;  86, 


Cobalt  occurs  in  the  ore  of  Schwarzwald,  Moschellandaberg,  Schottenhdfen  nearZeQ,  Clara  near 
Schapbach,  and  others. 

Vjv*y  vto. — ^Differ  in  the  different  rarieties.  In  the  closed  tube  all  fuse  and  give  a  dark-red 
Riblimate  of  snlphid  of  antimony ;  when  containing  mercury,  a  faint  dark-gray  sublimate  appears 
at  a  low  red  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  forms.  In  the  open 
tobe  fuses,  gives  snlphurous  fhmes  and  a  white  sublimate  of  antimony ;  if  arsenic  is  present  a 
crystalline  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con- 
denses in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fbses,  gives  a  coating  of  anti- 
mooous  acid  and  sometimes  arsenous  acid,  ozyd  of  zinc,  and  ozyd  of  lead ;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  R.F. ;  the  ozyd  of  sine  assumes  a  green  color 
when  heated  with  oobalt  solution.  The  roasted  mineral  gives  with  the  fluxes  reactions  for  iron 
and  copper ;  with  soda  yields  a  globule  of  metallic  copper.  To  determine  the  presence  of  a  trace 
of  arsenic  \3y  the  odor,  it  is  best  to  fuse  the  mineral  on  charcoal  with  soda.  The  presence  of  mer^ 
cury  is  best  ascertained  by  fusing  the  pulverised  ore  in  a  dosed  tube  with  about  three  times  its 
we^t  of  dry  soda,  the  metal  subliming  and  condensing  in  minute  globules.  The  silver  is  de- 
termined by  cupeDation. 

Deoompoised  by  nitric  add,  vrith  separation  of  sulphur  and  antimonous  and  arsenous  adds. 

Obs. — The  Cornish  mines,  near  St.  Aust,  have  afforded  large  tetrahedral  crystals,  with  rough  and 
doll  surfkoes.  More  brilliant  crystallizations  occur  at  the  Levant  mine  near  St  Just,  at  Condur- 
row  mine  and  other  places  in  Cornwall ;  at  Audreasberg  and  Clausthal  in  the  Harz ;  Kremnits 
in  Hungary;  Freiberg  in  Saxony*  Przibram  in  Bohemia;  Kahl  in  Spessart;  Kapnik  in  Transyl- 
vania; Dillenburg  in  Nassau;  and  other  localities  mentioned  above. 

The  ore  containing  mercury  occurs  in  Schmolnitz,  Hungary ;  at  Poratsch,  Zavatka,  and  Kotter- 
badi  near  Iglo;  at  Schwatz  in  the  Tyrol;  and  in  the  valleys  of  Angina  and  Castello  in  Tuscan  v. 

Tetrahedrice  is  found  in  America ;  ii)  Mexico,  at  Durango,  eta ;  vX  various  mines  in  Chili ;  in 
Bolivia;  at  the  Kellogg  mhies,  10  m.  N.  of  Little  Rock,  Arkansas,  with  galenite.  In  California  in 
Maripo—  Co.,  in  the  Pine  Tree  gold  vein  and  others ;  in  Shasta  Co.,  Chicago  daiuL  In  Nevada, 
•bondint  at  the  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive  and  rich  in  silver  (the  De  Soto 
oootaining  16-4  p.  a  of  silver,  Allen);  near  Austin  in  Lander  Co.;  in  Arizona  at  the  Heintzdman 
mbe,  containing  li  p.  a  of  sUver;  at  the  Santa  Rita  mine. 

AIL— Cbaloopyrite,  malachite,  azurite,  amalgam,  boumonite,  erythrite,  dnnabar,  ooveDite, 
OQcsr  as  peeudomorphs  after  tetrahedrite.  Also  a  red  pulverulent  mineral,  consisting  of  an  add 
of  antimony,  oxyd  of  copper  or  oxyd  of  mercury,  etc.    (See  AmmioliU.) 

Asmmte  ci  Brauns  (Mitth.  nat  Qes.  Bern,  1864,  Kenngott's  Ueb.,  1866),  fh>m  the  Annivei 
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▼alley  in  the  Yakis,  is  probably,  aooording  to  Kenngott,  only  tetrabedrite.  Brauns  obtained  S 
23-75,  Sb  8*80,  As  10*96,  Bi  4*94,  Cu  35*57,  Fe  3*85,  Zn  2*01,  quartz  9*40=  100*28.  Excluding  the 
quarte,  the  compoBition  corresponds  nearly  to  4  E  S+(As*S*,  Sb*  S",  Bi'  $•).  It  occurs  only 
mf^siye,  and  ia  mixed  with  chalcopyrite. 

Skukrite  of  Fellenberg  (Mitth.  nat  Ges.,  Bern,  1864^  178)  is  a  sunilar  compound  (Eonn^., 
Min.  d.  Schweis,  402).  It  is  from  Ausserberg  in  the  Upper  Yalais,  Switzerland.  Fellenbezx 
obtained,  S  24*70,  Sb  16-43,  As  11-38,  Bi  057,  C5u  3789,  Fe  2*73,  Zn  606,  Pb  038,  Ag  0-96, 
gangne  1-81.    G.=4-657. 

A.  FiBLDiTE.--An  ore  from  mine  Altar,  30  leagucB  from  Ooquimbo,  a£fbrded  F.  Field  (Q.  J.  Oh. 
Soc.,  iv.  332),  S  30-35,  As  391,  Sb  20-28,  Cu  86-72,  Zn  7*26.  Fe  1*23,  Ag  0-075,  Au  0-003.  It  is 
soft,  of  greasy  appearance,  greenish-gray,  sh'ghtly  reddish,  with  powder  bright-red.  Domeyko 
considers  it  impure  with  blende,  pyrite,  and  galenite.  Ettling  observes  (ib.,  yL  140)  that  the  con- 
stitution is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (Ou, 
Zn,  Fe,  Ag)  S + (Sb,  As*)  S^    Kenngott  has  named  it  IHeldUe, 

B.  Aphthonitb  (or  Aftonite)  Syanberg. — A  steel-gray  ore,  resembling  tetrahedrite,  if  not  iden- 
tical with  it;  H.=:3-,  G.=4-87;  and  it  contains,  according  to  Syanberg  (Berz.  Jahresb.,  xxviL 
286),  8  30-05,  Sb  (witli  6r.  of  As)  24-77,  Ou  32*91,  Ag  3*09,  Zn  6*40,  Fe  1-31,  Co  0*49,  Pb  0*04^ 
gangue  1-29=100-36.  Ratio  of  sulphid  of  antimony  to  that  of  the  other  metals,  3  :  6*4  From 
Wermland  in  Sweden. 

126.  PoLTTELiTB  Glock.,  Syn.,  31,  1847.  (Weissgultigerz  pt)  An  ore  consisting  mainly  of 
lead.  sUyer,  antimony,  and  sulphur.  Glocker  cites  Rammelsberg's  analysis  (Fogg.,  IxviiL  515, 
Min^  Ch.,  99)  of  an  ore  from  Hofifhung  Gottes  mine  near  Freiberg,  a  fine-granular  ore,  having  G. 
=6*438— 6*465,  apparently  homogeneous,  but  somewhat  mixed  with  blende  and  pyrite.  Klaproth 
analyzed  a  related  weissguUigerz  from  the  Himmelsfurst  mine  near  Freiberg  (Beitr.  i  166). 


s 

Sb 

Cu 

Fe 

Zn 

Pb 

'  Ag 

1.  Himmelsfui8t>  light 

2.  •*            da/rk 

3.  Hoff.  a. 

13*21 
22*39 
22-53 

8-50 
21*88 
22*39 

0-32 

2'43 
1-79 
3*83 

6*79 

61*81 
41-73 
38-36 

22-00=97-94  K. 
9-41  =97-20  K. 
6-78=100  B. 

Rammelsberg  makes  the  mineral,  from  his  analysis,  a  silver-load  tetrahedrite,  with  the  formula 
4  (Pb,  Ag,  F&,  Zn)  8+Sb*  S*,  in  which  the  ratio  Fe :  Zn :  Pb  + Ag=2  :  3  :  6,  and  Pb :  Ag=7  :  1. 

127.  TBNNAN'nnrB.  Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Sowerby,  Brit  Min., 
1817.  Tennantite  Wm,  &  R.  PhiUipSj  Q.  J.  Set.,  vii  95,  100,  1819.  Arsenikalfahlerz  Oerm. 
Kupferblende  BreWi,,  Char.,  181,  261,  1823,  Pogg.,  ix.  613,  1827.  Sandbergerit  BreUh^  B.  H. 
Ztg.,  XXV.  187,  1866. 

Isometric;  holohedral,  Phillips.  Observed  planes  (?,/,!,  2-2,  |-|. 
Figs.  55,  57,  58,  and  18  with  planes  of  55.  Cleavage:  dodecahedral  im- 
penect.     Twins  as  in  tetrahedrite.     Massive  forms  unknown. 

H.=3-5-4.  G.=4-37-4-53;  4:-37~4-4:9,  Cornwall;  4*53,  Skutterud. 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  dark 
reddish-gray.     Fracture  uneven. 

Oomp.— 4  (6u,  Fe)  S+As'  S*,  agreeing  in  crystalline  form  and  general  formula  with  tetrahe- 
drite. Analyses :  1,  Phillips  0-  c*);  ^f  Kudematsch  (Pogg.,  xxxviil  397);  3,  Wackemagel 
(Bamm,  Min.  Ch.,  88);  4,  Rammelsberg  (Min.  Cli.,  88);  5,  Feamlej  (Scheerer  in  Pogg.,  Ixv.  298); 
6,  Plattner  (Pogg.,  Ixvil  422);  7,  Merbach  (B.  H.  Ztg.,  xxv.  187): 


S 

As 

Cu 

Fe 

Zn 

1.  Trevisane,  Comw. 

30-26 

12-46 

47-70 

9-76 

=100-16  Phillipfl. 

2.          **              " 

27-76 

19-10 

48-94 

3-57 

Ag  to-.,  Si  0-08=99-46  Kud. 

a! 

26*88 

20-63 

48-68 

3-09 

-991 8  Wack. 

4.          "              " 

26-61 

19-03 

51-62 

1-95 

=99-21  Bamm. 

6.  Skutterud,  G.=4-68 

29-18 

19-01* 

42-60 

9-21 

=100Peamley. 

a  KtipferUende 

28-11 

18-88 

41-07 

2-22 

8-89.  Ag,  Sb,  to-.,  Pb  0-34=99-61  PL 

7.  Sandbergeriie 

26-12 

14-75 

41-08 

2-38 

719,  Sb  7-19,  Pb  2-77=100-48  Merbadu 

The  Kupferblende  BreUh.  (or  zincfahlerz),  ftom  near  Freiberg  (anal  6),  has  part  of  the  iron 
replaoed  by  zinc.    Its  streak  is  brownish  or  dirty  dierry-red;  G. =4*2— 4*4.    The  sandbergeriie 
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(snaL  1),  from  L.  ^orooocha  in  Peni,  is  stated  to  have  cabio  deayagc,  an  iron-blaok  oolor,  and  Gr. 
=4'369 ;  it  18  in  tetrahedral  crystals,  having  also  the  planes  i^  2-2.  * 

"Pyr. — In  the  dosed  tube  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  gives 
snlphoroas  fumes,  and  a  sublimate  of  arsenous  add.  B,6.  on  diarcoal  fuses  with  intumescetace 
and  emisBion  of  arsenic  and  sulphur  fUmes  to  a  dark-gray  magnetic  globule.  The  roasted  mineral 
gives  reactions  for  copper  and  iron  with  the  fluxes ;  with  soda  on  charcoal  gives  metallic  copper, 
with  iron. 

Obfl. — Formerly  found  in  the  Ck)mish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  in  splendent  crystals  investing  other  copper  ores ;  but  latterly 
not  met  wi&  unless  at  East  Belistian  mine.    Also  at  Skutterud  in  Norway,  and  in  Algeria. 

Named  after  the  chemist,  Smithson  Tennant 

128.  MBMBaHDimL    Bechi^  Am.  J.  ScL,  IL  xiv.  60,  1862. 

Monoclinic,  v.  Rath.  Observed  planes :  vertical,  i-l,  irij  /,  i-|,  i-i,  i-i, 
t-i,  irt ;  hemidomes  1-i,  2-t,  -1-i,  -24 ;  hemioctaliedral,  2-2,  and  four  others. 
/A  7=140°  16',  i-i  A  i-&,  front,  108°  17',  i-t  A  i-i,  front,  85°  23',  i4  A  -1-i 
=110°  0'  ir4  A  -2-i=124°  30',  iri  A  1-^=107°  54',  i-i  A  2-i=124°  29'. 
Crystals  slender  prismatic.  Twins:  composition-face  iri;  14  A  -l-i=177° 
54 ,  the  two  faces  1-i,  -1-i  being  nearly  in  the  same  plane.  Also  compact 
fibrous. 

H.=2-5.  G.= 6*339.  Lustre  metallic,  very  bright.  Resembles  boulan- 
gerite. 

Oamp.--i  Pb  S+Sb*  S*.  analogous  to  tetrahedrlte.  Analysis:  1,  E.  Bechi  (L  o.);  2,  v.  Bath 
(Fogg.,  czxxii  1867): 

S  8b  Pb  Cu  F& 

1.  Bofctino        17-62        19'28        69*21        3-64        0'36=99*90  Bechi. 

2.  **  16-97        18-87        6147        0*39        0*23,  tt»dec  0-82=98-25  Rath. 

0\m4 — OocuTS  at  Bottino,  near  Serravezza,  in  Tuscany,  along  with  galenite,  boulangerite, 
jamesonite,  etc.,  and  also  crystals  of  albite ;  also  in  the  neighboring  valley  of  Gastello.  First 
obsenred  by  Prof.  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  above  given, 
and  crystals,  both  simple  and  compound,  figured  by  v.  Rath  (L  c.).  Q.  Sella  made  it  orthorhombic 
(Gasz.  nffic.  dItaL,  1862). 

129.  QBOGRONTTB.    Gookronit  Svcmberg^  Jahresb.,  zz.  203,  1839.    Eilbrickenite  Apjohn, 
Trans.  R.  Irish  Ac,  1840.    Schulzit  Hauam,^  Handb.,  166,  1847. 

Orthorhomic.  /a/=119°  44',  Kemdt.  Observed  planes:  /,  t-?,  1-2. 
1-2  A 1-2,  pyram.,  about  153°  alid  64°  45',  bas.,  122°.  Cleavage :  /.  Usually 
massive.     Also  granular  or  earthy. 

BL=2— 3.  §.=6"4— 6-6.  Lustre  metallic.  Color  and  streak  light 
lead-gray — grayish  blue.     Fracture  uneven. 

Comp.— 6  PbS+(Sb,  As)*  S'= Sulphur  16*6,  antimony  16*7,  lead  66*8=100.  Analyses:  1, 
Svanberg  (Jahresb.,  xx.  203) ;  2,  Sauvage  (Ann.  de  M.,  III.  xviL  525);  3,  Kemdt  (Fogg.,  Ixv.  302); 
4,  Apjdin  (L  c.);  6,  Svanberg  ((Efv.  Ak.  Stookh.,  1848,  64)  : 


LSala^  Sweden  a.=6-54 
2.  Merido,  SdwtaOe  a.rr6'4S 
8.  Tuscany,    0.=6-45-6-47 

4.  KObrickadU       a.=6*407 

5.  I^ablnn  a.=:6-434 


s 

Sb 

As 

Pb 

Cu 

16-26 

9-68 

4-69 

65-45 

1-51 

16-90 

16-00 

64-89 

1-60 

17-32 

9-69 

4-7-2 

66-65 

115 

16-36 

14-89 

68-87 

—^ 

15-16 

6-66 

4-62 

64-17 

4-17 

Fe 
0-42,  Zn  0-11=99-03  St. 

=99*39  SauTage, 

1-78=100-96  Kemdt 
0-88=100  Apjolin. 
0*08,  A«  0-24,  Zn  0*69,  Gu 
4-17,  £l  1-9=98-85  Syanberg. 


Svanberg  deduces  for  the  last  the  formula  6  Pb  S+(Sb,  As^*  S*. 
Pyr«— Sune  as  for  zinkenite. 
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Obs. — From  the  silver  mines  of  Sala  in  Sweden ;  also  from  GoUicday  M^ridg  fa  9p^  ^ 
In  galena ;  it  crumbles  easily  and  soils  the  fingers ;  the  yoUgj  di  Castillo  tm^r  HeirQ  i 
Tuscany. 

The  kUbrickenUe  is  from  Kilbricken,  Clare  Go.,  Ireland. 

The  name  geocronite  is  derived  fh>m  y«,  earih^  and  Xp^i '<>{:,  SQivm^  tba  «lch«mbt&e  I 
l«ad. 

A  mineral  found  at  Tinder's  gold  mine»  Louisa  Co.,  Ya*,  m&y  be  this  sp^vm.  It  txai 
cording  to  Qenth  (Am.  J.  Sd.,  II.  xiz.  9)  S  16,  Pb  60,  A^  025,  ^flth  autiiDmif  nud  atmai 

An  antimonial  ore  fVom  between  La  Paz  and  Yungas,  in  Boiifia,  Ii<  retomd  hem  bgr  B 
(PhiL  Mag.,  IV.  xxix,  9). 


130.  STX2PHAMITB.  Argentum  rude  nigrum?,  Genn.  ScliwaratTE,  |>1,  Agr%c^  Iiitcf 
1456.  Svartgyldon,  Schvartsertz,  pt  Minora  argenti  nl^rik  spongiosa  (fr*  JY«^iWti 
313,  1747.  Argentum  mineralisatum  nigrum  fragile  (fr.  SchemnitZr  etc,),  E5scijg«w; 
Hung,  miners)  Bottl^  Lithoph.,  i  81,  1772.  Sprodglasorz  UVm.,  L789.  SpTddgl*iiaci& 
Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argt^nt  Tioir  pL  &.,  Tr^  tSOI.  Aq 
fur^  fragile  i>.  SchwarzgUltigerz  Leonh.,  Handb.,  6SH,  132G.  rasturoae  Bmd^  Tr., 
1882.    Stephanit  Haid,,  Handb.,  570,  1845. 

Orthorhombic.    /A  7=115°  39',  0  A 1-1=  132'  m\*  \  aibi  c^V 
1  :  1*584:4.     Observed  planes :  0\  vertical,  iA^  i-%  i-n,  i*!^  a-S,  %-%  ; 
f  J,  1-?,  24,  4.J,  -y^,  7-1,  S-i,  1-t;  octahedral,  i,  §,  i,  f  1,  2,  V-u,  3^ 
1-5,  f  5,  15-6,  8-4,  fS,  1-5,  f S,  3-3,  f  2,  4-2,  Jj^^Y,  5-1,  l-f  6-f ;  f S,  S. 


120 


£ 


v 


2if 


(?  A  1=147°  14'. 
(?  A  1=127  51. 
0  A  2=111  14. 
0  A  l-t=145  34. 
(?A2-i=126  6. 


l-i  A  1-t,  ov.  i-i,=68°  58'. 
2-J  A  2-1,  ov.  t-i,=H>7  -W. 
1  Al,  mac,,  =  131  16. 
lAl,  brach,,=96  8. 


8 

Sb 

^ 

1.  Schemnite 

16-42 

14*68 

68-54 

2.  Andreasberg 

1651 

16-79 

68*38 

Cleavage :  2-J  and  t-i  imperfect*     TwIhb  :  com})a 
face  //    forms    like  those  of   aragonite  frequeut 
massive,  compact,  and  dissemiimted. 

H.=2— 2-5.      G.=6-269,    Przibram.      Lustre  mc 
Color  and  streak  iron-black.     Fracture  imeven. 

Oomp.— 6  AgS  +  Sb»S'=Sulphur  16*2,  antimony  15-3,  flilver  68*5  =  100.     Ani^pM^ 
Eoae  (Fogg.,  xv.  474);  Kerl  (B.  H.  Ztg.,  1853,  No.  2): 

Fe  Ou 

—         oa4-=iao-38E<^ 

Considered  an  arsenical  mineral  until  Elaproth's  analyaiB  m  1 1 93  (B&Ut^  L  l^^% 
Fyr.— In  the  closed  tube  decrepitates,  fuses,  and  after  long  heatiiig  gif«i  a  tiint  mbiSa 

sdphid  of  antimony.    In  the  open  tube  fuses,  giving  off  auUmoniAl  flitiifis  and  i^iihnivi 

IB.B.  on  charcoal  fuses  with  projection  of  small  particles,  co/it^  the  cpftl  wtth  sntifnoi)^ 

which  after  long  blowing  is  colored  red  f^om  oxydized  silver,  aod  &  globule  of  iii«?tAlli^  t 

obtained. 
Soluble  in  dilute  heated  nitric  add,  sulphur  and  oxyd  of  utitimony  boing  d<*poa(t0d- 
Obs, — ^In  veins,  with  other  silver  ores,  at  Freiberg,  Schneebcrg,  and  Jobafanggotgwri 

Suony ;  at  Przibram  and  Batieborzitz  in  Bohemia;  at  Sclcmnitz  and  KrcnnniU  In  lloDip 

Andreasberg  in  the  Harz ;  at  Zacatecas  in  Mexico ;  and  in  Pom. 
In  Nevada,  an  abundant  sUver  ore  in  the  Comstock  lodf  ;  at  Ophlt  and  Mexican  ntfoa 

crystals;  in  the  Reese  river  and  Humboldt  and  other  rej-rions.  In  Itla^bo,  nt  the  ^rtt 
Named  aflor  the  Archduke  Stephan,  Mining  Director  of  iVaAtrm.  A  valunbtc  or«  of  iJtfi 
The  species  is  homosomorphous  with  aragonite.  See  on  ^iry^i.^  F.  H.  Sehroedcr,  P^fj.,  n 
Alt--Cry8tal8  oocur  altered  to  silver,  and  also  to  aigentopyrite  (pi  W). 
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13L  POLTBA8ITB.    Sprodglaflers  pt  Wem,    Polybaait  ff.  Soa^  Fogg.,  xr.  673, 1829.    Eu- 
geng^ans  BreWu,  Cbar^  36^,  1832. 

Orthorhombic,  Deed  IaI  nearly  120^,  0  A  1=121°  30'.  Observed 
planes  0,  /,  1.  1 A 1,  pyr.,=129°  32',  1 A 1,  ba8.,=:117^  Crystals  usually 
short  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter- 
nate edges.     Gleava^ :  basal  imperfect.     Also  massive  and  disseminated. 

H.=2— 3.  G.=o'214.  Lustre  metallic.  Color  iron-black;  in  thin 
crystals  cherry-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
when  quite  thin.    Fracture  uneven. 

Ooiiip.~9  (Ag,  €a)  8+(Sb,  As)*  S*=|  if  oontaming  silver  without  copper  or  arsemc,  Sulphur 
14%  antimooj  9'7,  sUyer  75*5=100.  More  probably  10  (Ag,  en)  S+(Sb,  As)*  8',  in  which  the 
•ecood  member  is  ha^  what  it  is  in  the  preceding  species,  and  the  at  ratio  (Ag,  Bu)  and  (8,  8b, 
As)  is  S  :  3.  Analyses:  1-3,  H.  Bose  (la);  4,  C.  A.  Joy  (Inaug.  Diss.,  24);  6,  Tonner  (Lotos, 
1859,  86,  Jahrb.  Mk,  I860,  716): 


8 

8b 

As 

Ag 

Cu 

Fe 

Zn 

1.  Durango,  Mexico 

1704 

5-09 

3-74 

64  29 

9-93 

0-06 

=100-15  Rose. 

3.  Sdiemnitt 

16-83 

0-25 

6-23 

72-43 

d-(>4 

0-33 

0-59=99-70  Rose. 

S    Freiberg 
4.  OomwaSu 

16-35 

8-39 

M7 

69-99 

411 

0-29 

=100-30  Rose. 

15-87 

5-46 

3-41 

72-01 

3-36 

0-34 

=100-45  Joy. 

6.  Pnibram,  O.=6-03 

16-65 

11-53 

68-55 

3-36 

014 

=99-13  Tonner. 

D.  Forbes  found  in  crystalliced  specimens  from  Tres  Puntos,  Ghili,  67-47  and  66-94  p.  c.  of  silver, 
and  in  a  massive  ore  from  Romero,  8.  of  Copiapo,  66-14  p.  c    (Private  communication.) 

JPyr.,  •to. — In  the  open  tube  f^ses,  gives  sulphurous  add  and  antimonial  fumes,  the  latter 
forming  a  white  sublimate,  sometimes  mixed  with  crystalline  arsenous  acid.  B.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenicX  and  coats  the  coal  with  antimonous 
add;  with  long-oontinued  blowing  some  varieties  give  a  faint  yellowish-white  coating  of  oxyd  of 
liDO,  and  a  metelllo  globule,  whi<£  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Decomposed  by  nitric  add. 

Ob0.~  Occurs  in  the  mines  of  Guanaxuato  and  Gkiudalupe  y  Oalvo  in  Mexico ;  also  at  Guarisamez 
hi  Durango,  with  chalcopyrite  and  caldte ;  at  Tres  Puntos,  desert  of  Atacama,  Chili :  at  Freiberg 
and  PrsibranL  In  Nevada,  at  the  Reese  mines ;  in  Idaho,  at  the  silver  mines  of  Um  Owhyhee 
dtetrict 

Named  from  r«>((,  manyy  and  /?«<»(,  doM,  in  allusion  to  the  many  metaUio  bases  present 

AIL — Stephanite  and  pyrite  occur  as  pseudomorphs  after  polybasite. 

132.  BNARGXTB.    Enargit  BreWUf  Pogg.,  Ixxx.  388,  1850.    Guayaoanite  Fields  Am.  J.  ScL, 

XL  xxviL  62,  1859. 

Orthorhombic.     /A  7=97''  53',  0  A  l-t=136°  87',  Dauber;   a:i:c=, 
0-94510  :  1  :  1-1480.       Obeerved 
planes:   O;    vertical,  //  i-J,  i-i; 
domeB,  4-1, 1-1,  2-t,  1-t ;  octahedral, 

O  A  4-1=154^  43' 
O  A  2-1=117  53 
O  A  1-1=140  20 
O  A  1=128  35 

Cleavage :  /  perfect ;  i-i,  i-i  dis- 
tinct ;  O  indifitinct.  Also  massive, 
granular  or  columnar. 

H.=8.  G.=4-43-4-45;  4362, 
Kenngott.  Lustre  metallic.  Color 
(rrayi^  to  iron-black;  streak  gray- 
lih-Dlack,  powder  having  a  metaUic  lustre.    Brittle.    Fracture  uneven. 


Peru. 
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Oomp.*-At  ratio  for  Ou,Ab,S=3:  1:  4;  whence  3  €u  8+ A8^S*=Sulphur33'5,  arsenic  19*1, 
copper  48-4=  100.  Analyses:  1,  Plattner  (Pogg.,  bccx.  383);  2,  P.  Field  (L  a);  3,  v.  Kobel 
(Ber.  Ak.  Miinch.,  i  161,  1866);  4,  W.  J.  Taylor  (Proc.  Ac  Philad.,  168, 1867);  6,  Genth  (Am  J. 
Set,  IL  xziii.  420);  6,  7,  Luthe  k  Bammelsberg  (ZS.  G.,  xviii.  241);  8,  B.  &  Burton  (private 
contrib.): 

Ag 

002,  Zn  0-23=r99'46  Plattner. 

«r.=99-46  Field. 

Te 005,  Zn,  Be <r.=99-62  Kobell. 

=98-99  Taylor. 

=100  Genth. 

=99-20  Luthe. 

=-99'12  Bamm. 


S 

As 

Sb 

Ou 

Fe 

1.  Peru 

32-22 

17-60 

1-61 

47-20 

0-57 

2.  Chili,  Oiiay. 

31-82 

19-14 

48-60 

tr. 

3.  Coquimbo 

3211 

18-10 

48-89 

0-47 

4.  N,  Grenada 

34-60 

16-81 

1-29 

46-62 

0-27 

6.  Chesterfield 

88-78 

16-68 

50-69 

6.  Cosihuiiachi 

81-86 

17-17 

60-08 

0-09 

7.           " 

82-45 

16-88 

49-21 

1-68 

8.  Colorado     (})  80-95     17-46    186    46-64    1'02 


•  insoL  1-98=99-40  Burton. 


Genth's  analysis  was  made  on  '*  too  small  a  quantity  for  a  complete  examination.*' 

Pyr. — In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  tempera- 
ture fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube,  heated  gently,  the 
powdered  mineral  gives  off  sulphurous  and  arsenous  adds,  the  latter  condensing  to  a  sublimate 
containing  some  antimonous  acid.  B.B.  on  charcoal  fbses,  and  gives  a  faint  coating  of  arsenous 
acid,  antimonous  add,  and  ozyd  of  zinc;  the  roasted  mineral  with  the  fluxes  gives  a  globule  of 
metallic  copper. 

Soluble  in  nitro-muriatic  add. 

Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masses,  occa- 
sionally with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  crystelline  limestone 
(anal  1);  Cordilleras  of  Chili  {giMyacaniiey  anal  2);  same,  mine  of  Hediondas,  Prov.  Coquimbo 
(anaL  8);  mines  of  Santa  Anna,  N.  Grenada,  in  cavities  in  quartz  (anaL  4);  at  Cosihnirachi  in 
Mexico ;  Brewster's  gold  mine,  Chesterfield  district,  S.  Carolina  (anal  6);  in  Colorado  (anaL  8) ;  at 
Willis's  Gulch,  near  Black  Hawk. 

For  Dauber  on  orst,  see  Pogg.,  xdL  237.  Breithaupt  ^b.,  Ixzz.  383)  made  /A  7=98''  11',  and 
Bammelsberg  (ZS.  G.,  xviii.  242)  98°  10'. 

133,  XAMTHOOONITB.    Xanthokon  BreWL,  J.  pr.  Ch.,  xx.  67,  1840. 

Rhombohedral;  IiAJS=7V  34';  0  A  5=110°  30',  a=2-3163.  Ob- 
served planes  JS,  -2,  0.  0  A  2=100°  35'.  Cleavage  :  JS,  and  0.  Usually 
in  renifi)rm  masses,  with  the  interior  consisting  of  minute  crystals. 

II.=2.  G.=5-0— 5*2.  Color  dull-red  to  clove-brown ;  crvstals  orange- 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     BritUe. 

Oomp.— (8  Ag  8  + As»  8»)  +  2  (3  Ag  S+As'  S»)=fi 
Analyses:    Plattner  (Pogg.,  Iziv.  275): 

S  As 


Lur  21*1,  arsenic  14*9,  silver  64*0=100. 


1. 
2. 


21-36 
21-80 


[13-49] 
[14-32] 


Ag 

Fe 

64-18 

0-97=100 

63-88 

=100 

Pyr. — ^In  the  closed  tube,  at  a  gentle  heat,  the  yellow  color  is  changed  to  dark-red,  but  on 
cooliE^  It  regains  its  original  color;  at  a  higher  temperature  fuses,  and  gives  a  faint  sublimate  of 
sulphid  of  arsenia    In  the  open  tube,  and  on  charcoal,  behaves  like  proustite. 

Oba. — Occurs  with  stephanite  at  the  Himmelsfurst  mine  near  Freiberg. 

Named  in  allusion  to  its  yellow  powder,  from  ^avOosy  ydlow,  and  /roves,  poioder. 


APPENDIX  TO  SULPHIDS,  Em 

134.  OLATITE  W.  J.  Taylmr,  Proa  Ac  Philad.,  Nov.  1869. 

Isometric,  tetrahedraL    Occurring  form  the  tetrahedron,  with  planes  of  the  dodecahedron. 
Crystals  small.    Also  massive,  incrusting. 
H.=2-6.    Lustre  metallic.    Oolor  and  streak  bladdsh  lead-gray.    Opaque.    Sectile. 
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Azialyses  by  W.  J.  Tajlor  (L  c): 


S 

As 

Sb 

Pb 

Cu 

Ag 

1. 

8*22 

9-78 

6-64 

68-51 

7-67 

trace. 

2. 

814 

undeL 

wideL 

67-40 

5-62 

From  Peru.    Probably  a  result  of  alteration.    Beqnires  farther  investigation. 

136.    BOLIVIANITE.    BoUvIan  BreOh.,  B.  H.  Ztg.,  xxv.  188. 

Ortborhombia    In  adcular  rbombic  prisms,  tufts,  and  fine  columnar.    Resembles  stibnite. 
H.=2i.    €r.=4-820— 4*828.    Cleavago:  i-i  distinct    Lustre  submetallic.    Color  lead-gray,  a 
Qttle  darker  than  in  stibnite. 

Aooording  to  T.  Bichter,  an  antimonial  sulphld  of  sUyer,  oontaiaing  8*6  p.  c.  of  sflver. 
From  Boliyia. 

65B.  SULPHOSELENID  OF  ZINO  AND  MEBGUBY.    A.  del  OastUlo,  in  priv.  oonmL,  dated 
Mexico,  Feb.  27,  1865,  to  Prof.  Henry,  and  from  him  to  the  author. 

In  oystals  (rhombohedrons  ?) ;  deayage  not  observed. 

H.=8.    G.=:6-67— M65.    Oolor  dark  lead-gray.    Streak  grayish-black. 

Coup. — ^According  to  Castillo's  trials,  a  compound  of  sulphur,  selenium,  zinc,  and  mercury,  of 
undetermined  proportions. 

PnL,  ETO.— In  the  closed  tube  gives  a  grayish-black  sublimate,  and  above  this  a  ring  of  metal' 
He  mercury ;  in  the  open  tube  affords  the  odor  of  selenium,  a  blackish  zone  of  selenium,  and 
above  this  a  grayish-red  oxyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
mercury  are  volatilized,  leaving  a  residue  of  oxyd  of  zinc^  yellow  while  hot  and  white  on  codling. 
On  charcoal  bums  with  a  bluish  flame,  giving  first  the  odor  of  sulphur  and  then  of  selenium ;  the 
asiay  turns  yellow,  then  red,  and  finally  jrields  a  yellow  skeleton  of  oxyd  of  zina  Insoluble  in 
nitric  add ;  soluble  in  nitro-muriatic  acid. 

Ob8l — Occurs  at  the  quicksilver  mines  of  Guadalcazar,  along  with  cinnabar,  and  in  cavities  in 
barite,  fluorite,  and  gypsum.    Appears  to  be  near  onofriief  No.  65A,  p.  56. 
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HL    COMPOUNDS  OF  CHLORINE,  BROMINE,  IODINE. 


1.  ANHYDROUS  CHLORIDS,  ETC. 

1.  Composition  B'  (01,  Br,  I). 
1.  CALOMEL  GBOUP.    TetregonaL 

136.  Caloicbl,  Hg^CL 

2.  Composition  B  (01,  Br,  I). 

1.  HAUTE  GBOUP.    Isometric 

187.  Stlyttb,  KOL  *    14a  Oerabgtbite,  AgCl 

188.  Halttb,  Na  CL  Ul.  Ehboutb,  Ag  (CI,  Br). 
139.  Sal  Amhohiao,  NH^  01.                                         142.  Bromtbite,  Ag  Br. 

2.  lODTBITB  GBOUP.    Hexagonal. 

143.  lODTBITB,  Ag  L  144.  CoooonT^  Hg  L 

8.  COTUIinTITE  GBOUP.    Orthorhombic 
146  CaruNHrno,  PbOL 

3.  Composition  B*  01*. 
M0LT8ITE  GBOUP. 

146.  M0LTBiTB,Fe«Cl». 


2.  HYDROUS  CHLORIDS. 

147.  CiJfflfALUTB,  (E  Mg)  01+4  &       149.  Kbbmbbsitb,  2  (E,  Am)  a  +  Fe*  Cl*+8  fi. 

148.  Taobhtdritb,  (Oa,  Mg)  01+4 1&. 


3.  OXYCHLORIDS. 

160.  Matloocete,  Pb  a+Pb  0.  153.  Ataoaiutb,  3  Cu  £[+(0a  01)  £[ 

161.  Mendipitb,  Fba  +  2PbO.  163A.  Talungitb,  40u]^  +  (0u01)fi+8aq. 

162.  80HWAETZKMBKROITX,PbI  +  2FbO.    164.  PBBOTLITB. 

Append<x.'^l55.  Chlobid  or  MAomsnTiL    166.  OBLosm  ov  Manqabxss.    167.  Iodid  or  Zncc. 
16a.  Bromid  or  Znro. 
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1.  ANHYDROUS  CHLORIDS,  ETC. 

196.  OAJX>MBL,  Horn  Ifercary  (fir.  Denx  Fonts)  Woulfe,  ¥inL  Trann^  618,  1776.  Ifinede 
meronre  eorn^  de  Litk^  Crist,  ilL  161, 1783.  QaeoksOber-Homerz  TTem.,  Bergm.  J.,  381, 1789. 
Horn  QoicksilTer;  Dichlorld  of  Uercary.  Kalomel,  Ohlorqnecksflber,  Ohlormerour,  G^enn.  Mer- 
core  dikmir^  J^. 

Tetragonal.  <?Al-i=129°  4';  a= 1-232.  Observed  planes:  vertical, 
/,  f-i,  f^ ;  octahedral,  i,  i,  1 ;  |-t,  2-i ;  zirconoid,  2-2,  2-|,  |-2. 

6>A2-«=112^6'         ^  A  1=119°  51'        2-iA2-t,pyr.,=  98°    8' 
(?Afi=140   36        <?  A  1=149    51         lAl,      pyr.,=104   20 

Pyramid  %i  when  alone  gives  a  very  acnte  termination  to  the  prism. 
Cleavage:  /,  indistinct.  Twins  compounded  so  as  to  have  the  vertical 
axis  in  one  line,  but  the  edges  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  oi  the  other. 

H,=l— 2.  Gf.=6'482,  Haidinger.  Lustre  adamantine.  Color  white, 
yellowifih-ffray,  or  ash-gray,  also  grayish,  and  yellowish-white,  brown. 
Streak  pale  yellowish-white.  Translucent — subtranslucent.  Fracture  con- 
choidal.     Sectile. 

Oomp.— Hg*  a=Chlorine  15*1,  merooij  84*9=100. 

Pyr.,  wto* — In  the  dosed  tube  vouitUizes  without  Aision,  condenshig  in  the  cold  part  of  the  tube 
as  a  wtate  sublimate ;  with  soda  givos  a  sablimate  of  metallic  mercury.  B.B.  on  charcoal  volati- 
U»a»  coating  the  ooal  white.  Insoluble  in  water,  but  dts8ol?ed  by  nitro-muriatio  acid ;  blackens 
when  treated  with  alkalies. 

Oba^ — At  Mosdiellandsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferruginous  ^pngue, 
associated  with  cinnabar— crystals  often  large  and  well-defined ;  also  at  the  quicksilver  nunes  of 
Idrtt  in  Oamiola ;  Almaden  in  Spain ;  Horzowitz  in  Bohemia. 

According  to  Heesenberg,  crystals  from  Moschellandsberg  afford  OAl-i=:129'' 40',  0A2-i=r 
lir  S6'. 

Named  fttxn  «aXtf(,  ftoau^yui,  and  ^iXi,  Aon«y,  the  taste  being  swoet,  and  the  compound  the  Met' 
cmrms  dmlds  of  early  chemistry. 

137.  8TZiVITB.  ICuriate  of  Potash  (fr.  Yesuvins)  SmUhson^  Ann.  PhiL,  11.  yl  268,  1823. 
Chknid  of  Potasdnm.  Kali  Salssauresi  Ohiorkalium,  Oerm,  Sylyine  Beuik,  Tr.,  iL  611,  1832. 
Hoerelit  S.  Gward^  Jahrb.  Min.  1868,  668.  Leopoldit  R  ReUhardi,  Jahrb.  Mln.  1866,  831. 
Sdkitz^QH  and  Hdvellit  (fr.  Stassflirt),  B.  H.  Ztg.,  xzIt.  276,  Ann.  Oh.  Phys.,  lY.  t.  318,  324. 

Isometric    Figs  1,  6,  2.    Cleavage  cubic.    Also  compact. 
IL=2.     G.=l-9— 2.     White  or  colorless.     Vitreous.     Soluble;  taste 
like  that  of  common  salt. 

Oooif),'— K  Cl=Pota8sinm  62*6,  chlorine  47*6=100.  That  of  Vesuvius,  according  to  A.  MuUer 
(Terh.  Oes.  Basel,  1864, 118),  is  pure,  affording  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
tries  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  afforded  Beichardt  (L  a)  K  62-4, 
a  47*4. 

Pyr.,  sfCc — B.B.  in  the  platinum  loop  fVises,  and  gives  a  violet  color  to  the  outer  flame.  Added 
to  a  aalft  of  f^osphorus  bead,  whidi  has  been  previously  saturated  with  oxyd  of  copper,  colors  the 
aP.  deep  azure.  Water  completely  dissolves  it,  100  parts  taking  up  84*6  at  18*76'*  C.  Heated 
with  Bolphurie  add  gives  off  muriatic  acid  gas. 

Obfc  Occurs  at  Vesuvius,  about  the  tumaroles  of  the  volcano.  Also  at  Stassfurt,  In  the 
cwnallito  beds  of  the  salt  formation ;  at  Leopoldshall  (UopMUe), 

Hie  oompound  is  the  Aii  digesUvtis  SyUni  of  early  chemistry,  whence  Beudant*s  name  for  the 
•pedes.  There  is  no  reason  for  changing  it  hi  the  (act  that  the  earlier  known  mineral  was  of 
volcanic  origia 
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138.  HAUTB.  COMMON  SALT.  Bode  Salt,  Muriate  of  Soda,  Chlorid  of  Sodium.  Kochaalz 
Steinsals,  Bergsalz,  Germ.  Soude  muriat^  Chlorure  de  80<Uum,  Sal  gemme,  Dr.  Salmare 
BewL,  Tr.,  1832.    Halitea  CnocJc,  Sjn.,  290,  1847. 

Isometric.  Observed  planes,  <?,  1,  /,  i-2.  Figs.  1, 
2,  6,  16,  and  6  +  16 ;  usually  in  cubes ;  rarely  in  octa- 
hedrons ;  faces  of  crystals  sometimes  cavernous,  as  in 
f.  122.  Cleavage :  cubic,  perfect.  Massive  and  granu- 
lar, rarely  columnar. 

H.=2-5.     G.=21~2-257 ;  of  pure  crystals,  2-135, 

Hunt.     Lustre  vitreous.    Streak  white.    Color  white, 

also  sometimes  yellowish,  reddish,  bluish,  purplish  ; 

often  colorless.    Transparent — translucent.    Fracture 

Rather  brittle.     Soluble ;  taste  purely  saline. 


conchoidal. 


Oomp.— Na  Cl=Chlorine  60**7,  sodium  39-3=100.  Gommonlj  mixed  with  some  sulphate  of 
lime,  chlorid  of  calcium,  and  chlorid  of  magnesium,  and  sometimes  sulphate  of  magnesia,  which 
render  it  liable  to  deliquesce.  Analyses:  1-8,  Berthier  (Ann.  d  M.,  x.  259);  9,  Fournet  (ib.,  IV 
iz.  551);  10,  Rammelsberg  (Min.  Ch.,  1014);  11,  12,  0.  A  Goessmann  (Rep.  on  Petit  Anse  Salt 
Mine,  Bureau  of  Mines,  New  York,  18«7,  17): 

]^a3     iif^ 


NaCl 

Mgca 

CaS 

1. 

Vic,  fokUe 

99-3 

0-5 

2. 

"    /TttywA 

97-8 

0-3 

3. 

"   iray 

90-3 

6-0 

4. 

"    red 

99-8 

5. 

Marennes,  whitish 

97-2 

0-4 

1-2 

6. 

yellaw 

96-70 

0-23 

1-21 

7. 

red 

96-78 

0-68 

1-09 

8. 

green 

96-27 

0-27 

1-09 

9. 

Algiers 

97-8 

11 

10. 

Stasafurt 

97-36 

1-01 

11. 

Petit  Anse,  whiie 

98-88 

<r. 

0-79 

12. 

St  Domingo 

98-33 

0-04 

1-48 

.  Clay  0-2=100  B. 

1-9=100  B. 

2-0 2-0  fi  0-7=100  B. 

^  —  fi  0-2=100  B. 

0-6  0-7=100  B. 

0-66  1-20=100  B. 

0-60  0-86=100  R 

0-80  1-67=100  B. 

5i  1-6,  fi  0-6=100  P. 

0-23,  1^  0-30=99-82  Ramm. 

OaOl  tr.,  fi  0-33=100  Goessmann. 

0-06,  fi  0-07,hi8oL  0*01=99-99  Goessmann. 


0-43 


Other  analyses:  Salt  from  Stassfurt,  by  Heintz,  Z9.  nat  Yer.  Halle,  zl  346;  from  Algiers, 
by  de  Marigny  and  Simon,  Ann.  d.  M.,  xii.  674 ;  lh>m  Wielicska,  Berchtesgaden,  Hall  in  the  Tyrol, 
Hallstadt,  Schwabisch-Hall,  by  G.  Bischof,  Geol,  ii.  1669,  1676;  fh>m  Erfurt  and  Cardona.  bj 
&>chting,  Z8.  nat  Yer.  HaUe,  vil  404;  from  YesuTius,  1822,  by  Laugler,  Pogg.,  iiL  79;  from 
Yesuviua,  1860,  by  Bischof;  from  Yesuvius,  1 850,  by  Soaochi,  Ann.  d.  M.,  lY.  xviL  823 ;  frt>m 
Yesuvius,  1865,  by  DeviUe,  BulL  G.  Fr.  II.  xiiL  620. 

Dissolves  in  three  ports  of  water.  Some  varieties  attract  moisture,  but  are  unchanged  in  a  dry 
atmosphere. 

The  mardnsiie  of  Enrsten  (J.  pr.  Ch.,  xxxvi  127)  contains  9*02  per  cent  of  sulphate  of  magnesia, 
which  is  equivalent  to  10  parts  of  common  salt  to  1  of  sulphate  of  magnesia.  It  is  from  Stass- 
furt In  Bammelsberg's  anidysis  the  water  was  hygroscopic,  and  the  specimen  contained  0*48 
of  mixed  karstenito.  In  a  dirty  reddish  salt  from  Abingdon,  Washington  Co.,  Ya.,  K  Stierea 
found  (Jahresb.,  1862,  766)  NaCl  9065,  gypsum  0-46,  day  and  carb.  lime  9*00=100. 

The  bluish  and  indigo-colored  salt  of  Stassfrirt,  etc.,  possibly  owes  its  oolor,  aooordfaig  to  Profl 
8.  "W.  Johnson,  to  the  presence  of  subchlorid  of  sodium. 

Pyr.,  etc— In  the  closed  tube  (Uses,  often  with  decrepitation ;  when  fused  on  the  platinum 
loop  ccdors  the  flame  deep  yellow.    Other  reactions  like  those  given  under  sylvite. 

Obs. — Common  salt  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages,  associ- 
ated with  gypsum,  polyhalite,  clay,  sandstone,  and  oaldte;   also  dissolved,  and  forming  salt 

In  l^rope  and  England  it  occurs  in  the  Triassic,  associated  with  red  marl  or  sandstone,  but  it  is 
not  confined  to  these  rodss.  At  Durham,  Northumberland,  and  Leicestershire,  Eng^d,  salt  springs 
rise  from  the  Carboniferous  series ;  in  the  Alps,  some  salt  works  are  supplied  firom  Oolitio  rocks ; 
the  fSeunous  mines  of  Oai^ona  and  Wiellczka  ore  referred,  the  former  to  the  Green  Sand  formation, 
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and  the  latter  to  Tertiary  rocks.  Salt  Bprings  also  oocar  in  Toloauio  regions.  In  the  United  States 
the  brines  of  New  York  come  from  Upper  ^urian  strata ;  those  of  Ohio»  Pennsylvania,  and  Yir- 
pmB^  mostly  from  Devonian  and  Snbcarboniferous  beds;  those  of  Michigan,  mainly  from  the 
Snbcarboniferons  and  Oarboniferous ;  while  in  Louisiana,  at  Petit  Anse,  there  Is  a  thick  bed  of 
pare  «dt  in  the  Post-tertiary  or  more  recent  deposits  of  the  coast;  recent  explorations  there  have 
proved  that  it  underlies  144  acres^  and  it  has  been  penetrated  to  a  depth  of  38  feet  without 
showing  any  change  in  its  structure  or  purity.  Salt  also  oocnrs  as  efflorescences  over  the  dry 
prairies  and  shallow  p(mds  or  lakes  of  the  Rooky  Mountains,  California,  Atacama;  and  in  most 
desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

Hie  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  the  Tyrol;  Stassfurt,  in 
Prossian  Saxony;  and  along  the  range  through  Beichenthal  in  Bavaria,  HaUeln  in  Salzburg, 
Hollstadt,  IschI,  and  Ebensee,  in  Upper  Austria,  and  Auasee  in  Styria;  in  Hungary,  at  Marmoros 
and  elsewhere;  in  Transylvania;  Wallachia,  G-allicia,  and  Upper  Silesia;  Vie  and  Dieuze  in 
Frmoe ;  Valley  of  Oardona  and  elsewhere  in  Spain,  forming  hills  300  to  400  feet  high ;  Bex  in 
Switserland;  and  Northwich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidcd  masses,  from  5  to  8  feet  in  diameter,  which  ore  composed 
of  concentric  coats,  and  present  polygonal  figures.  It  is  but  little  contaminated  with  impurities, 
and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
After  a  time  the  water,  fuUy  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporating 
houses,  and  the  chambers,  idler  being  cleared  out,  are  again  filled ;  at  Berchtesgaden,  the  water 
is  aatorated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occurs,  forming  hills  and  covering  extended  plains,  near  Lake  Oroomiah,  the  Caspian 
Lake,  etc  In  Algeria ;  in  Abyssinia;  in  India  hi  the  province  of  Lahore,  and  in  the  valley  of 
Oashmere;  in  China  and  Asiatic  Russia;  in  South  Ajnerica,  in  Peru,  and  at  Zipaquera  and 
Kemooon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Granada.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  m  1865,  when  it  was  found  in  cubes,  incrustations,  and 
stalactites. 

In  the  United  States,  salt  has  been/ound  forming  beds  with  gypsum,  in  Yirginia,  Washington 
Oa,  18  m.  from  Abingdon ;  in  ^e  Salmon  River  Mts.  of  Oregon;  in  LouiRiana,  as  already  men- 
tioned.  Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina  and  Syracuse,  N.  Y.;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio;  Michi- 
gan, at  Seginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
ndaed  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Profl  Beck  (MinenQogy  of  New  York,  p.  112),  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  States : 

Galls. 

Kanawha,  Va.  76 

Grand  River,  Ark.  80 

Illinois  River,  Ark.  80 

Montezuma,  N.  Y.  70 

Grand  Rapids,  Mich.  60-60 

Muskingum,  Ohio  60 

Salina-Old  wells  40-46 

New  weUs  SO-85 

Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  360  gallons. 

Composition  of  S^Tracuse  brines,  according  to  analyses  by  Dr.  C.  A.  Goessmann  (private  oom- 


Galls. 

Boone's  Lick,  Missouri 

460 

Oonemaugh,  Penn. 

300 

Shawneetown,  BL 

280 

Jackson,  Ohio 

218 

Loekharfs,  Miss. 

180 

8t  Catherines,  Upper  Canada 

120 

ZanesviUe,  Ohio 

96 

Chlorid  of  sodium 
Sulphate  of  lime 
Chlorid  of  calcium 
Chlorid  of  magnesium 
Bromid  of  magnesium 
Chlorid  of  potassium 
Carbonate  of  protoxyd  of  iron 
Water 


L 

16-7603 
0-6673 
0*1694 
01464 
0-0022 
0-0110 
0-0034 

82-8600 


100 


IL 

16-5317 
0-5772 
0-1688 
0-1444 
0-0024 
0-0109 
0*0044 

83-6767 

100 


in. 

18-2465 
0-6117 
0-1984 
0-1784 
0-0026 
0-0119 
0-0086 

80-8470 

100 


IV. 

18-3767 
0-5234 
01087 
0-1836 
0-0017 
0-0086 
0-0016 

86-8608 

100 


Na  L  has  G.=:l-1800  at  16'  Baum^,  and  20''  C.    No.  IL  has  G.=l-1226  at  le'^Banm^  and 
sr  a    The  Saginaw  brines,  Iflchigan,  afford  about  19*260  of  salt 
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Vast  lakes  of  salt  water  exist  In  many  parts  of  the  world.  Lake  Timpanogos  in  the  Bocky 
mountains,  4,200  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  square 
miles  in  area.  L.  Oale  found  in  this  water  20*1 96  per  oent.  of  chlorid  of  sodium  (Stansb.  Ezped. 
dted  in  Am.  J.  ScL,  IL  zvii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  the  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  1 00  parts.  Prof.  Gmelin,  who  analyzed  a  portion 
of  these  waters  of  specific  gravity  1*212,  found  them  to  contain  chlorid  of  calcium  3*3.36,  chlorid 
of  magnesium  12*167,  chlorid  of  sodium  7*039,  sulphate  of  lime  0*053,  bromid  of  magnesium  0*448, 
chlorid  of  potassiimi  1*086,  chlorid  of  aluminum  0*144,  chlorid  of  ammonium  0007,  chlorid  of 
manganese  0*1 61  =24*436,  with  75*666  water =100*000.  This  result  is  given  as  corrected  by 
Marchand. 

Alt« — ^Anhydrite,  gypsum,  polyhalite,  occur  as  pseudomorphs  after  this  species  |  also  celestine, 
dolomite,  quartz,  hematite,  pyrite ;  the  removal  of  the  salt  cubes  by  their  solution,  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  on  days. 

139.  SAL  ABCMONIAO.  Naturtiches  Sahniak  (fr.  Bucharia)  J.  O,  Modd,  Yersuch  uber  ein 
nat  Selmiak,  Leipzig,  1768.  Muriate  of  Anunonia ;  Chlorid  of  Ammonium.  Salmiak  Germ, 
Ammoniaque  muriate  Fr.    Selmiac  JSeud,  Tr.,  1832. 

Isometric.  Observed  planes,  6>,  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  14. 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crusts, 
or  as  an  efflorescence. 

H.=1'5— 2.  G.= 1*528.  Lustre  vitreous.  Color  white;  often  yellow- 
ish or  grayish.  Streak  white.  Translucent — opaque.  Fracture  conchoidal. 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp.— KH^=Am  Gl= Ammonium  83*7,  chlorine  66-3 =10a.    Elaproth  obtained  (Beitr.,  iii. 


Vesuvius. 

Bucharia. 

Ohlorid  of  ammonium 

99-5 

97-60 

Sulphate  of  ammonia 

0-6 

2-60 

B.  Silliman,  Jr.,  obtained  (Dana's  G^.  Rep.  EzpL  Exp.,  202)  for  a  specimen  from  Elilauea,  Hawaii, 
Chlorid  of  ammonium  66*63,  chlorid  of  iron  12*14,  sesquiozjd  of  iron  8'10,  chlorid  of  aluminum 
IS'OO,  insoluble  matter  and  loss  1*23=100.  For  an  analysis  of  an  impure  Stromboli  specimen, 
see  C.  Schmidt,  in  ZS.  G.,  iz.  403. 

'BjT^  etc.— -Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  hjdrate  of  lime,  or 
heated  with  a  solution  of  caustis  alkali,  gives  off  pungent  anunoniacad  vapors.  Soluble  in  three 
times  its  weight  of  water. 

Obs. — Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Yulcano,  Vesuvius,  Stromboli,  Sand- 
wich Islands,  and  near  Heda  after  the  eruption  of  1846,  as  observed  by  Bunsen.  Observed  after 
the  eruption  of  Vesuvius  in  1866,  in  rhombic  dodecahedrons  with  cavernous  faces;  and  as  ui^ual 
it  oocunred  where  the  lavas  had  spread  over  soil  and  vegetation.  Also  found  in  small  quantities 
in  the  vicinity  of  ignited  coal  seams,  as  at  St  Etienne  in  France,  and  also  at  NewcasUe,  and  in 
Scotland ;  crystallized  near  Duttweiler  in  Prussia,  where  a  ooal  seam  has  been  burning  for  more 
than  a  hundred  years.  It  occurs  also  in  Bucharia;  at  Kilauea  in  Hawaii,  a  variety  which  con- 
tains largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure ;  in  g^ano  from  the  Chin- 
cha  Islands. 

The  aX(  iiiiiwtaK6t^  sal-ammoniac  of  Diosoorides,  Celsius,  and  Pliny,  is  proved  by  Beckmann  (Hist, 
of  Inventions,  iv.  360)  to  be  common  rock  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  The 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured  in 
Egypt.  Sal-ammoniac  is  supposed  to  have  been  included  by  the  andents,  with  one  or  two  other 
spedes,  under  the  name  of  nUrum^  which,  according  to  PUny,  gave  the  test  of  ammonia  when 
mingled  with  quicklime, 

140,  OBRARGTRCTII.  Argentum  oomu  pelluddo  simile  (fr  Marienberg),  Oeirm>.  Homfarbs- 
Silber,  Gtaner^  Fobs.,  63,  1666.  Argentum  rude  jeooris  colore,  lucem  oomeam  habens  (tr.  Frei- 
berg, etc.)  G,  Fabrkiuis,  De  Bebus  Met.,  1666.  Olaserz,  dursichtig  wie  ein  Horn  in  einer  Lan- 
tern, MaMhesiua^  Sarept,  1686.  Hom-Silfver,  lOnera  argent!  cornea,  Au  sulphure  et  arsenioo 
mineralisatum,  TToA.,  310, 1747.  Argento  addo  sails  mmeralisatum,  Homers,  Or(msL,  169,  1768. 
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SQberhomen,  Silberkerat,  Honuilber,  Ghlor-Silber,  Germ,  Horn  Silver ;  Oorneous  Silvor. 
Argent  muriat^  Argent  oom^  Ghlonire  d'argent  Fr.  Battenniicherz  (first  mentioned  early  is 
ntb  oentory).  Kerargyre  Beud^  Tr.,  iL  501,  1832.  Eerat  Said.,  Handb.,  606,  1845.  Argyro- 
oeratite  Qlixk,^  Sjn.,  249,  1847.    Plata  cornea  blanca  Domeyho^  Min.,  200,  1845.    Kerargyrite. 

Isometric.  Observed  forms,  (?,  /,  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa- 
hedral. Usually  massive  and  looking  like  wax ;  sometimes  columnar,  or 
bent  columnar ;  often  in  crusts. 

H.=l— 1*5.  G.=5-562;  5*31— 5*43,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  perfectly  pure ;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — ^feebly  subtranslucent. 
Fracture  somewhat  conchoidal.     Sectile. 

Oomp. — Ag  Cl= Chlorine  24'7,  silver  75*3=100.  This  constitation  corresponds  with  Klap- 
Toth's  analTSes  (Beitr.,  L  184,  and  iv.  10) ;  also  F.  Field's  of  a  specimen  from  Gha&arcillo,  Chili 
(Q.  J.  Oh.  Soc,  X.  339). 

Pjrri^  etc^In  the  closed  tabe  fuses  without  decomposition.  B.B.  on  charcoal  g^ves  a  globule 
of  metaUlc  silver.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with  ozyd  of  copper, 
and  heated  in  O.F.,  imparts  an  iutense  azure-blue  to  the  flame.  A  fragment  placed  on  a  strip  of 
zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally  is  entirely  rednced 
to  metallic  silver,  which  shows  the  metallic  lustre  on  being  pressed  with  the  point  of  a  knife. 
Insolnble  in  nitric  acid,  but  soluble  in  ammonia. 

Obs.— Occurs  in  veins  of  day  slate,  accompanying  other  ores  of  silver,  and  usually  only  in  the 
higher  parts  of  these  veins.  It  has  also  been  observed  with  ochreous  varietieB  of  brown  iron 
ore ;  also  with  several  copper  ores,  calcite,  barite,  etc. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru,  Chili,  and 
Mexico,  where  it  occurs  with  native  diver.  In  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  than  the  chlorobromld;  often  oontains,  intimately  mixed  with  it,  native  silver  in  very  minute 
grains ;  it  oocnrs  at  Tres  Puntoe,  Atocama,  Chafiarcillo  near  Copiapo,  and  elsewhere  in  ChilL  Also 
in  Kicaragna  near  Oootal ;  in  Dept  of  Grracias,  Honduras.  It  was  formerly  obtained  in  the  Saxon 
miu'ng  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
threeKinarter  ponnds,  from  this  region,  is  in  the  Zwinger  collection  at  Dresden.  It  also  occurs  in 
the  Altai,  at  ^e  mines  of  Smeinogorsk  and  Krukovskoi ;  at  Kouigsberg  in  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Huelgoet  in  Brittany.  In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant; at  mines  of  Comstook  lode.  In  Arizona,  in  the  Willow  Springs  dist,  veins  of  El  Dorado 
caSon,  and  San  Francisco  dist.  In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  an  inch 
across,  mostly  cubes  and  cubo-octahedrons,  but  occasionally  with  other  planes,  and  in  twins  con- 
eiating  of  two  interpenetrating  cubes,  the  angles  of  one  projecting  fh>m  the  faces  of  the  other. 

At  Andreasberg  In  the  Harz,  an  earthy  variety  is  met  with,  c^ed  by  the  Germans  Buttermilk 
ore  {BuMennUcherz,  Thonige  BdmsQber\  which,  according  to  Bllaproth  (Beitr.,  i.  187),  contains 
silver  24*64,  chlorine  8*28,  alumina  67*08.  Funckens  describes  it  as  "  weiss  und  diinn  wie  ein^ 
Bultermach  "  (Lens  Min.,  ii.  101,  1794). 

Named  from  «i»ac,  hom^  and  ^js/op^;,  silver — Ceratargyrite^  the  proper  derivative,  being  contracted 
to  CawrgyriU.    The  Greek  k  becomes  c,  as  in  other  cases. 

141.  BMBOUTB.  Chlorobromure  d'argent  Domeyko,  Ann.  d.  li,  lY.  vi  158, 1844;  Berthier, 
ih.,  IV.  a  640,  1842.  Flsta  cornea  verde  Domeyko^  Min.,  202,  1845.  Embolit  Breiffi.,  Pogg., 
Ixzvii.  184,  1849.  Chlorobromld  of  Silver.  Chlorbromsilber.  Megabromite,  Microbromit, 
BreUiL,  B.  H.  Zt«.,  xviiL  449,  1859. 

Isometric.  Figs.  1, 4, 6, 7, 6  +  7,  11.  Also  massive ;  sometimes  stalactitic 
or  concretionary  at  siirface. 

H.=l-1*6,  G.=5-31-543,  Domeyko:  553,  Torke;  5-79-5-81, 
Breith.  Lustre  resinous  and  somewhat  adamantine.  Color  grayish-ereen 
and  a&para^QS-green  to  pistachio  or  yellowish-green,  and  yellow,  often  dark ; 
becoming  torker  externally  on  exposure. 
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Oornp^ — ^Ag  (d,  Br),  the  ratio  of  the  chlorine  to  the  bromine  yarying  indeflnitelj,  the  yellowish 
varieties  and  tiiose  of  deeper  green  ooiors  containing  the  largest  proportion  of  bromine.  Analyses : 
1,  8,  Domeyko  (Min.,  1845,  203,  and  1860,  212);  3,  Mailer  (B.  H.  Ztg.,  xviiL  449);  4,  6,  Domeyko 
(L  a) ;  6,  7,  P.  Field  (Q.  J.  Oh.  Soc.,  x.  239) ;  8,  Yorke  (Q.  J.  Oh.  Soa,  iv.  149) ;  9,  Plattner  (Pogg., 
Ixxvii.  134) ;  10,  11,  Domeyko  (L  a) ;  12,  Riohter  (B.  H.  Ztg.,  xviil  449) ;  13,  F.  Reld  (La);  ar- 
ranged in  the  order  of  the  proportion  of  bromid  to  chlorld  (Mentioned  m  column  Br :  01),  commenc- 
ing with  those  having  the  least  of  the  bromid: 


Ag 

Br 

01 

Br: 

:a 

1.  OhsSiarcSJlo^  pearly  grmi 

71-94 

7*92 

20-14 

:  6-67 

Domeyko. 

a              tt                        U                it 

70-44 

11*63 

18-03 

:  3-6 

it 

69*84 

12*39 

17-77 

;  8 

Holler. 

4.  QwSXotBi,  peaHy  green 

69*28 

14-30 

16*42 

:  2*75 

Domeyko 

6.  Ohaaarcillo  "       " 

69-14 

14*68 

16*23 

:  2*5 

it 

6.        "         Ughigeeea 

68*22 

16*84 

14*92 

2 

Field. 

n.        "         emboliie 

66-94 

19-82 

18-18 

1-5 

II 

8.  Ohili,  Oreenish  yeUow 

66-96 

19*90 

18-15 

1-6 

Yorke. 

9.  Ghafiardllo,  embolite 

66-86 

20*08 

18*06 

Plattner. 

10. 

66*84 

20.09 

18*07 

;  1*5 

Domeyka 

11.        «            ydlow 

66-58 

20-85 

12*62 

1*88 

(t 

12.  Megabromite 

64-19 

26-49 

9-32 

0-8 

Bichter. 

18.  Ohafiardllo,  dark  green. 

61*07 

33-82 

6-00 

:  0-33 

Field. 

The  megabromiie  and  fniorobromiie  of  Breithaupt  are  only  varieties  of  embolite  based  on  the  pro- 
portion of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  connected 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorke's  analyses  are  calculated 
from  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows : 


1 

2   . 

4 

5 

8 

10 

11 

Ohlorid  of  silver 

81-4 

72-9 

66-4 

65*6 

68-2 

52*8 

51-0 

Bromid  of  silver 

18-6  D. 

27  1  D. 

83-6  D. 

34-4  D. 

46*8  Y. 

47-2  D. 

490 

Obs. — ^Abundant  in  Ohili,  constituting  the  principal  silver  ore  of  the  mines  of  Ohafii^cillo,  and 
found  also  at  Agua-Amarga,  Tres-Puntas,  Bosilla,  and  at  all  the  new  openings  in.  the  province  of 
Oopiapo ;  found  also  at  Eukdia  in  Ohihuahua^  Mexico ;  at  the  mine  of  Ooloal  in  Gradas,  Honduras. 

framed  fh>m  ^^Aior,  on  intermediate^  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROMTRITB.  Bromure  d'Argent,  Plata  Yerde  Jfex.,  (fr.  Mexico  and  Huelgoet),  Berih.^ 
Ann.  d.  M.,  in.  xix.  784,  U2,  1841,  lY.  ii.  526.  Bromid  of  SUver ;  Brom'.c  Silver.  Bromsilber 
Genn,  Bromit  Maid^  Handb.,  506,  1845.  Bromyrite  Ikma,  Min.,  93,  1854.  Bromaigyrit 
Ramm^  Min.  Oh.,  196,  1860.    Plata  cornea  amarillamelada  Zhmeyko^  Min.,  214, 1660. 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions ;  rarely 
in  crystals. 

H.=2— 3.  G.=5'8— 6.  Lustre  splendent.  Color  when  pure  bright- 
yellow  to  amber-colored,  slightly  greenish ;  often  srass-green  or  olive-green 
externally.     Little  altered  in  color  on  exposure.     Sectile. 


Oomp. — ^Ag  Br=Bromine  42-6,  silver  57-4=100. 
26) ;  2,  F.  Field  (Q.  J.  Oh.  Soc.,  x.  241) : 


Analyses :  1,  Berthier  (Ann.  d.  M.,  lY.  IL 


1.  Mexico 

2.  Ohafiardllo 


Bromine  42*44 
42-57 


Snver  57*56=100  Berthier. 
67*48=100  Bleld. 


In  the  ObiUan  ore  Domeyko  found  57-1  of  silver, 

Pyr.,  •tOt — In  the  closed  tube  and  with  metallic  zinc  reacts  like  cerargyrite.  B.B.  on  charcoal 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.  Fused  with  bi-sulphate  of 
potash  in  a  matrass  gives  off  yellowish-brown  vapors  of  bromine.  Insoluble  in  nitric  add.  Diffi- 
cultly soluble  in  ammonia.  ^ 

Obs.— With  other  silver  ores  in  the  district  of  Flateros,  Menco^  and  at  the  mine  of  San  Onofire, 
seventeen  leagues  from  Zacatecaa,  associated  with  chlorid  of  olver  and  carbonate  of  lead ;  also  in 
crystals  at  Ohafiardllo,  Chili,  with  chlorid  of  silver,  sometimes  imbedded  in  caldte ;  also  at  Huel- 
goet  in  Brittany,  with  cerargyrite. 
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143.  lODXUITB.  lodure  d'Argent  VauqueUnt  Ann.  Ql  Pbjs.,  zzix.  99, 1826;  Jhtmyho,  Ann. 
d.  IL,  IV.  YL  168,  1844.  Plata  oornea  amarOla  Domeyho,  Min.,  206,  1845.  lodlo  Silver.  lod- 
sOber  Qtrm.  lodit  Haid.,  Handb.,  606,  1846.  lodyrlte  Dona,  IGn.,  96,  1864.  lodargyrit 
,  Hln.  OIL,  107,  1860. 


Hexagonal.     O  A  1=138*'  W ;  a=0-81488.     Observed  planes :  <?,  /,  4, 

<?A2=118^  OAi  =154*^49'        1 A 2,  pyr.,  =127^  86' 

<?A4=104  63'        iAi,   pyr.,=155    26         4a4     ^'     =122   12 

Cleayage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel- 
lar stmctnre. 

Soft.  G.=6-6-6-71;  6-707,  Damour ;  5-604,  Domeyko ;  6-64-5-67, 
Breith.  Lustre  resinons  to  adamantine.  Color  citron  and  snlphnr-vellow 
to  yellowifih-green,  sometimes  brownish.  Streak  yellow.  Translucent. 
Plates  flexible,  sectile. 

Oom|w — A%  I=:Iodme  64,  sflver  46=100.  AnalymB :  1,  Bomeyko  (L  c) ;  6,  Damonr  (Ann.  d. 
IL,  y.  It.  329);  8,  4,  J.  L.  Smith  (Am.  J.  Sd.,  H.  zviiL  374);  6,  F.  Field(J.  Oh.  Soa,  z.  241) : 

Ag  I 

1.  Algodones        46*25        [63-751=100  Domeyka 

2.  "  (i)  46*72  64*08=99'76  Damour. 

3.  «*  46-62  62*98=99-46*  Smith. 

4.  "                46-88  63-1 1-99-49*  Smith. 
6.  Ohafiaroillo      45*98  64-02=100  Field. 

■  With  traoM  of  oUorine  ud  copper. 

Pyr.,  •tc — ^In  the  dosed  tahe  Aisea  and  aBSumes  a  deep  orange  color,  but  resumes  its  yellow 
oolor  on  cooling.  BJ3.  on  diarooal  gives  fhmes  of  iodine  and  a  globule  of  metallic  silver.  With 
Bnc  reacts  like  cerargjrite  and  bromyrite.  Fused  with  bisulphate  of  potash  in  a  matrass,  yields 
violet  vapors  of  iodine. 

Obad---OccnrB  in  thin  veins  or  seams  in  homstone  at  Albarradon,  near  MaaapQ ;  in  Mezicoj  at 
Algodones,  12  leagues  from  Coquimbo ;  less  abundantly  at  Delirio  mines  of  Ohafiaroillo,  Ohilt, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  EL  Ztg.,  zviii  460) ;  also  at  Gua- 
dsl^ara  in  Spain.  In  Arizona  at  Oerro  Oolorado  mine.  Desdoizeaux  has  pointed  out  its  ho- 
moBomorpiusm  with  greenoddte  (Ann.  Oh.  Phys.,  IIL  xl.). 

144.  OOOOOnrS.    lodure  do  Uwsas^MRio;  Beud^  Tr.,  iL  616, 1882.    Coodnit  iTo^  Handb., 
672,  1846.    If  ensure  iodui^  ¥\r.    lodqnedcsilber  Qtrm. 

In  partides  of  a  reddish-brown  color  on  selenid  of  mercury,  adamantine  in  lustre,  at  Oasas 
Viejas,  Mexico;  and  supposed  Ir^  Del  Rao  to  be  an  iodid  of  mercury.  But  OastOlo  says  (Ck>legio 
de  IGs.  ICexioo^  1865)  that  spedmens  labelled  by  Del  Bio  contain  no  iodine,  and  appear  to  be 
largely  dilorine  and  mercury,  yet  are  not  calomel  OastiUo  describes  it  from  Zimapan  and  Oule- 
bru,  both  massive  and  in  acute,  adcular,  rhombic  pyramids,  2^  mm.  long;  color  mie  red  to  yel- 
few,  and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  exposure ; 
timsparont  to  tranducent  In  a  dosed  tube  affords  a  sublimate,  white  when  cold,  of  Hg*  CI,  and 
leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  whidi  B3.  turns 
nrora-red,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

146.  OC/rUNmTAL    Ootunnia  Jfent  A  Ow.,  Prodr.  Oritt  Yesuv.    Ootnnnite.    Ohkirid  of 

Lead. 

Orthorhombic.  /A 7=99^ 46',  0 A  1-1=149°  14t'\  a\h\  <j=0-6968  : 1 : 
11868.  Observed  planes  '.I.ir^iA,  t-2. 1-i.  0^  1=142°  6',  0  A  14=168° 
22',  1 A 1,  mac.,=183°  22',  brach.,  128^  68',  i-S  A  i-2,  pv.  t.?,=118°  88'.  In 
tdcnlar  crystals. 
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May  be  scratched  by  the  naQ.  G.=5-238.  Lustre  adamantine;  inclin- 
ing to  silky  or  pearly.     Color  white.     Streak  white. 

CkHBp.— Pb  01=Ch]orine  25-6,  lead  74*5=100. 

Pyr.,  etc — ^B.B.  on  cbarooal  fuses  readily,  spreading  out  on  the  ooal  and  yolatilizing,  gires  a 
white  coating,  the  inner  edge  of  which  is  tinged  jellow  from  ozyd  of  lead;  the  coating  in  R.F. 
disappears,  tinging  the  flame  azure ;  with  soda  gives  metallic  lead.  Added  to  a  salt  of  phosphorus 
beac^  previously  saturated  with  ozyd  of  copper,  gives  the  reaction  for  chlorine  (see  cerarg3rrlte). 
Soluble  in  about  22  parts  of  hot  water. 

Obs.— Found  by  Montioelli  and  Oovelli,  in  the  crater  of  YesuviuB,  after  the  eruption  of  1 822, 
accompanied  hj  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  hj  Scacchi  and  Guis- 
cardi  on  the  lava  of  1855. 

Named  after  Dr.  Cotugno  of  Naples.    Angles  very  near  those  of  haidingerite. 


146.  MOLTSITB.    Etsenchlorid  Eautm,,  1819,  Handb.,  1463,  1847.    Ohlotid  of  Iron.    Moly- 

site  i>ana. 

Incmsting.     Color,  brownish-red,  light  or  dark,  and  yellow. 

Oomp«— Fe'  Gl*=Ohlorine  65-5,  iron  34*5=100. 

Obs. — ^Noticed  by  Hftusmann  at  Vesuvius  in  1819.  forming  a  brownish-red  Incmstation  on 
lavas;  and  by  Scacchi  in  the  same  region,  as  a  result  of  recent  eruptions  (Hiruz.  Yesuv.,  1850-55), 
who  attributes  the  yellow  color  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  this 
species. 

The  existence  of  a  proiochlorid  of  iron  (Fe  CI)  at  Vesuvius  was  announced  by  Monticelli  and 
CSovelli ;  but  this  is  not  oonflrmed  by  Scacchi 

Named  from  fi6\vns,  dawy  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLOEIDS. 

147.  OARNAUJTII.    Oaniallit  &  Bote,  Pogg.,  zcviiL  161, 1856. 

Mafisive,  granular ;  flat  planes  dev^eloped  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage ;  lines  of  strisB  sometimes  distingaished,  which  indi- 
cate twin-composition. 

Lnstre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.     Fracture  conchoidal.     Soluble.   Strongly  phosphorescent. 

Oomp.— K  Gl+2  Mg  Cl+12  H=(i  £+}  Mg)  Gl+4  H=Ghlorid  of  magnesium  34-20,  chlorid 
of  potassium  26*88,  water  38*92 = 1 00.  Under  a  more  general  formula  (E,  Kg)  01+4  1^  Analy- 
ses: I,  2,  Oesten  (Pogg.,  xcviiL,  161);  3,  Siewert  (Jahrosb.,  185a  '739);  4,  A.Qoebel  (J.pr.  Gh., 
xcvii  6) : 

MgOl    KOI  Nad  CaOl  CaS    Pe         fi 

1.  Stassfbrt)  redduh    81*46    24*27    510    2*62    0*84    0*14    [35-57]=100  Oesten. 

2.  "  "  30-51  [24*27]  4-56    S-01     1-26  [0*14]  [36*26]= 100  Oesten. 

3.  "         wTvUe       3603    27*41    0*23   114 ,  fi[  86*88—88*01  Siewert 

4.  Kaman,  Persia        34*65    25*62   ^— 3967,  gangue  006=100 GoebeL 

The  impure  camallite  of  the  mine  contains  ICg  01  29*63,  Z  Gl  21*80,  Na  CI  7*96,  sulphate  of 
potash  10*20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  acid  1*20,  water  and  loss  29*32. 
The  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  ozyd  of  iron,  which  is  in 
hexagonal  tables,  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  eta).    In  auaL 
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4,  there  was  some  organio  substance  present  Tnth  the  water ;  and  the  camelian  to  blood-red  oolor 
is  shown  to  be  due  to  it. 

Pyr.,  etc — B.B.  fuses  easily.  Soluble  in  water,  100  parts  of  water  at  18''75°0.  taking  up 
$4-5  parts. 

Obs-T-Oocurs  at  Stassfurt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  alter- 
nating with  thinner  beds  of  common  salt  and  kieserite,  and  also  mixed  with  the  common  salt. 
Its  beds  consist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some- 
times colorless.  Sjlyine  occurs  in  the  camallite.  Also  found  with  salt  at  Maman  in  Persia.  Its 
richness  in  potassium  makes  it  valuable  for  exploration. 

Named  ailer  von  Carnal  1  of  the  Prussian  mines. 

Artif. — Occurs  artificiaUy  formed  in  the  salt  pans  at  Halle. 

148.  TAOHHYDRXTEL    Tachhjdrlt  Hamm.,  Pogg.,  xcviii  261,  1856. 

Massiye ;  in  roundish  mafiscs.     Two  distinct  cleavages. 
C)olor  yellowish.    Transparent  to  translucent,     very  deliquescent  on 
exposure. 

Oomp.— (Oa  CH-2  Mg  a)+12lfl:=(t  Oa-hf  Mg)  01+4  lfl:=Ohlorlne  41 'IT,  calcium  1'1^,  mag- 
nesium 9'30,  water  41*77=100 ;  or  under  a  more  general  formula,  (Oa,  Mg)  01+4 1^  Analysis  by 
Rammelsberg  (L  a) : 

Gl  40-34  Ga  7  46  Mg  9*5 1  fi  [42*69] = 100 

Pyr.,  etc— Eases  easily.  Yery  soluble;  100  parts  of  water  at  18-76°0.  dissolving  160*8  of 
the  salt 

01m«— From  the  salt  mines  of  StassfUrt^  in  thin  seams  with  camallite  and  kieserite,  in 
anhjdrite. 

Kamed  in  aUusion  to  its  ready  deliquescence,  from  ra^f^  quiekf  and  idb>pj  wcsier.  • 

149.  ERBMSRSTOB.    Eisenchlorid  mit  den  Chloralkallen  Kremers^  Pogg.,  Ixzziv.  79,  1851. 

Kremersit  Kenng.^  ICin.,  9,  1858. 

Isometric.     In  octahedrons. 
Color  ruby-red.     Easily  soluble. 

Oomp. — KCl+Ama-l-Fe'01V8fi[=2  (iK+i  Am)01-I-Fe"01'-|-S  fi=Ghlorine  66*86,  potas 
siom  12*32,  ammonium  5*67,  iron  17*66,  water  8*50=100.  Analysis  by  Kremers  (Pogg., 
hzxiv.  79) ! 

CI  K  Am  Na  Fe  fi 

55*16  12*07  6*17  0*16  16*89  [9-66]=100. 

It  is  identical  with  an  artificial  salt  obtained  by  Fritzsche. 
Obfl^— From  ftimaroles  at  Vesuvius,  as  a  product  of  sublimation. 


3.  OXTCHLORIDS. 

160.  MATLOOKITII.    R  P.  Qrtg,  PhiL  Mag.,  lY.  IL  120,  1861. 

Tetragonal.     OAl-i=128^  42';  a=l-2482.     Ob-  ,23 

Bcrved  planes,  O,  /,  1,  2-i.  O  A  7=90'',  O  A  2-i= 
Ur  54',  O  A  1=119°  34',  2-i  A  %i,  pyram.,=97°  58', 
ba8al,=136°  19',  1  Al,  pjrrain.,=104°  6',  basal,  120° 
52'.  Cleavage:  basal  imperfect.  Crystals  gener- 
ally tabular. 
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H.  =  2*6— 3.  Qt.  =  7'21.  LuBtre  adamantine,  occasionally  pearly. 
Color  dear  yellowish,  sometimes  a  littie  greenish.  Transparent  to  trans- 
Incent. 

Oomp«— Pb  Ol+Pb  0=:Ghlorid  of  lead  66*6,  ozyd  of  lead  44'6=rl00.  AsalTsis  by  Dr.  B.  A. 
Smith  (la): 

Fb  01  66*18  Fb  0  44-80  lioistore  0D7 =99*66. 

Bammelsberg  found  (Fogg.  Izzzr.  141 X  Pb  Gl  62-46,  Fb  0  46*42. 

Pyr^  eto^ — ^Beacte  like  mendipite. 

Obi. — From  an  old  mine  near  (>omford  in  Derbyshire,  with  phoagenite.  OiystalB  seldom  large, 
but  one  measures  two  inches  across;  aooording  to  Kenngott  (Min.  Kot,  No.  II),  lAl,  basal,  = 
121*  2',  and  2-f  A2-^  basal  edgewise"*  IT;  also,  as  a  sublimation  product  at  Yesuvius  after 
the  eruption  of  1868  (B.  Oappa,  J.  pr  Ch.,  Ixxz.  381). 

161.  BSBNDIFITZL  Saltsjradt  Bly  (Salzsaures  Blei)  Benu,  Ak.  H.  Stockh.,  184,  1823 ;  Ed.  J. 
ScL,  i  379,  1824.  New  ore  of  lead  from  Mendip,  Peritomous  Lead-baiyte,  Sdid^  Mohs^s  Min., 
fi.  161,  1826.  Muriate  of  Lead,  Chlorid  of  Lead.  Plomb  chlorur^  pi,  /V-.  Kerasine  pL  [rest 
phosgenite]  Beud.  Tr.,  il  602,  1832.  Chlor-Spath  BreiOL,  Char.,  61,  1832.  Berzelite  Levy 
Min.  HeuL,  il  448,  1837.    Mendipit  Cfhck^  Grundr.,  604,  1839. 

Orthorhombic ;  /A  7=102^  36'.  Observed  planes,  <?,  L  ir%  ii.  Occure 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage :  I  highly  perfect ; 
diagonal  less  perfect.  * 

H.=2'5— 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue. 
Streak  white.    Feebly  translucent — opaque. 

Oomp.— Fb  01 + 2  Fb  O^Ohlorid  of  lead  88*4,  ozjd  of  lead  61  '6= 1 00.  Analyses :  1,  BerzeKas 
(Ak.  H.  Stockh.,  1828,  FogR.,  I  272,  and  Bamm.  1st  SuppL,  24) ;  2,  Schnabel  (ib.,  3d  SuppL  78) ; 
3,  Bhodius  (Ann.  Gh.  Pharm.,  IziL  37S) : 


1.  Mendip  UiUs 

2.  Westphalia 

Fb  01  89-82 

Fb  0  60-18=100  BerseUus. 

38-70 

61-26-99-95  SchnabeL 

8. 

82-65 

67'78=:100'38  Bliodius. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates  and  becomes  more  jellow.  KB.  on  charcoal  ftises 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  add  vapors,  giying  the  coal  a  white 
ooating  of  chlorid  of  lead,  the  inner  edge  of  which  is  yellow  from  ozyd  of  lead.  With  salt  of 
idiosphorus  bead,  previously  saturated  with  02yd  of  copper,  colors  the  O.F.  asure-blue.  Soluble 
in  nitric  add. 

Obs. — This  rare  mineral  was  formerly  found  at  the  Mendip  H  ills,  in  Somersetshire,  in  small 
radiated  crystaUiue  masses  on  earthy  black  manganese;  it  has  been  met  with  at  Tamowits, 
Silesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

162.  SOn  w  ARIZEXMBSSBOrlTE.    Ozychloroiodure  de  plomb  (fr.  Atacama)  LomeykOy  Ann. 
d.  M.,  VL  T.  468,  1864.    Sdiwartsembergite  Dana. 

Ehombohedral.  In  druses  of  small  crystals.  Also  in  thin  amorphous 
crusts,  compact,  passing  into  earthy. 

H.=2--2'6.  G.=5'75  Schwartzemb.;  6"2-- 6*3,  Liebe.  Lustre  adamantine. 
Color  honey-yeUow,  when  purest ;  also  straw-yellow,  inclining  to  lemon- 
yellow,  sometimes  a  little  reddish.     Streak  straw-yellow.    Brittie. 

Oomii^-PbI-f2Fb0,  I^be.  More  probably,  as  the  analysis  so  gives, Fb  (I,  Gl)+2FbO,with 
1: 01=8 :  2.    Analysis:  E.  T.  liebe  (Jahrb.  Min.,  1867,  169) : 


FbOl 

Fbl 

FbO 

na 

*bO 

Sb 

11-40 

80-89 

48-92 

6-61 

1-88 

0-91  =99-61 
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nritiefl  exoept  ibe  iodid  and  ozyd  of  toad.    Domeyko  in 
22 8,  Pb  I  18-7,  Pb  0  471,  3  25,  Oa  1%  gangue  6-3 


liebe  regards  all  the  ingredients  aa  imp 
an  Imperibct  analysis  (L  c.)  obtained  Pb  01 
=98-1. 

Pyr^  •tCrf— Yeiy  ftisible,  like  oerargyrite ;  in  fusing  loses  its  oolor.  On  chaioral  metallie 
globules.  In  a  matrass  abundant  violet  vapors  of  iodin&  No  effervescence  with  nitric  acid,  but 
loses  color,  becoming  first  brownish  and  then  white,  and,  if  some  water  l>e  added,  it  dissolves  oom- 
idetely  on  heating. 

Obs. — ^Fonns  crusts  in  gatooite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  the  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Sohwartsemberg. 

163.  ATAOAMITU,  Sabto  vert  cuivreuz  du  Perou,  Chauz  cuivreuse  unie  &  un  peu  d^acide 
muriatiqne  et  d'eau,  Sochefoucauid^  BawnS  A  Iburcroyy  Mem.  Ac.  Paris,  1786  (pub'd  hi  1788); 
BerihaOet,  ib.,  474  (note  added  in  1788).  Kupfersand,  Salzsaures  Kupfer,  Karst^  Tab.,  46,  76, 
1800.  Onivre  muriate  ff„  Tr.,  1801.  Muriate  of  Oopper.  Atacamit,  Salzkupferen,  Mvmenbaehf 
Handh.  Nat,  1805.  Kupferhomerz,  Atacamit,  Ludurig,  Min.,  ii.  178,  1804.  Smaragdochalcit 
EamamL,  Handb.,  1039,  1818.  Haloohalzit  BreUh.,  Handb.,  165,  1841.  Remolinite  B.  A  M^  MhL, 
618,  1852.  Marcylite  Shep.^  Marcy's  Expl  Red  River,  135,  800,  Washington,  1864,  Am  J.  Sd, 
n,  xzl  806;  Dana,  ib.,  zziv.  122.    BotaUadcite  A.  H,  Ohwrck,  J.  Oh.  Soa,  II.  ilL  212,  1865. 

Orthorhombic.  /a/=112°  20',  (9AM==13r  29';  a: J:(?=M31:1: 
1492.  Observed  planes:  vertical,  /,  i-t,  i-J,  i-2,  i-X ;  domes,  14,  1-z;  octahe- 
dral, irlSiri,  ov.  i.i,=:106°  34',  i-4Aw,  ib.,=139°  4',  l-iAl-i,  top=105° 
40',  /Al=:148''  42',  1 A 1,  mac.,=126°  40'.  Usual  in  modified  rectangular 
prisms,  and  rectangular  octahedrons.  Twins:  composition-face/;  consisting 
of  three  individual.  Cleavage :  iri  perfect,  1-t  imperfect.  Occurs  also  mas- 
sive lamellar. 

H.=3— 3-5.  G.=4— 4-3;  3-7,  Breith.  Lustre  adamantine — vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     Streak  apple-green.     Translucent — subtranslucent. 

Oomife— 3  Cn  fi+Ou  d  fl=(}  Cu+t  Ou  01)  fi=Oxyd  of  copper  68-6,  chlorid  of  oopper  30'2, 
(cUorine  16*0,  copper  14'3X  water  162=100.  The  ore  of  OobQa  (anaL  1)  and ho^aUaMte (anaL  8) 
oontam  half  more  of  water,  giving  the  formula  8  On  fi+Gu  CI  ^+2  aq..  Analjees:  1,  Berthier 
(Ann.  d.  M.,  m.  vii.  542) ;  2,  »,  Bibra  (J.  pr.  Oh.,  xcvi  208) ;  4,  6,  F.  Field  (J.  Oh.  Soa,  vil  193) ; 
6,  Mallet  (Baunm.,  SthSuppl.,  57);  7,  8,  Church  (J.  Ch.  Soc.,  XL  iii  81,  213): 

CI  On  Ou  ft 

1.  Bolivia,  Oobya        14-92  6000  18-38  21-76=100 Berthier. 

%,        "      Algodon    14-96  5254  13-33  19-17=100  Bibra. 

3.  "  "  15-07  62-40  1400  18*63=100  Bibra. 

4.  Oopiapo  14-94     66*46     17*79  Field. 

6.        "  16-01     56-24    18-00  Field. 

6.  GhiH  10*33    65*94    1454    12*96,  quartz  0-08=99*85  Mallet 

7.  Cornwall  16-20    64*32     13*57     16*91=100  Church, 

8.  BokiUackUe  14*51     66*25     22*60=103*36  Church. 

AnaL  4  corresponda  to  Cu  01 28*22,  Ou  53-99,  fil7*79;  and5toOtt01  28-35,  Ou  63*62,  fi  18*00. 
Ibr  other  aaaljaea  see  XJlez,  Ann.  Oh.  Pharm.,  Ixiz.  361. 

Pyr.,  etc. — ^In  the  closed  tube  gives  off  much  water,  and  forms  a  gray  sublimate.  6.B.  on 
diarooal  ftises,  coloring  the  O.F.  azure-blue,  with  a  ereen  edge,  and  giving  two  coatings,  one 
bfowniah  and  the  other  grayish-white ;  continued  blowmg  yields  a  globule  of  metallic  copper ;  the 
coatings  toudied  with  the  R.F.  volatilize,  coloring  the  flame  azure-blue.     In  adds  easily  soluble. 

Obs.  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  northern 
part  of  GhUL  It  occurs  in  different  ports  of  Ctuli,  especially  at  Los  RemoUnos ;  also  in  veins  in 
the  (fistriot  of  Tanpaca,  Bolivia;  at  Tooopilla,  16  leagues  north  of  Cobija,  an  Imporant  locality, 
in  Bolivia ;  with  malachite  in  South  Australia ;  at  the  extraordinary  malachite  locality  in  the 
8erra  do  Bembe,  near  Ambris,  on  the  west  coast  of  AfVioa;  at  the  Bstrella  mine  in  southern 
Spain ;  at  St  Just  in  Cornwall,  in  crusts  and  stalactitio  tubes.  Botallackite  occurs  at  the  Botallack 
mine,  GomwaB,  in  tiiin  crusts  of  minute  interlacing  crystals,  doaely  investing  killas ;  Bchwarzen- 
berg  in  Saxony;  also  supposed  to  invest  some  of  the  lavas  of  Vesuvius,  but  questioned  by 
ScMcihS,  the  mineral  bo  called  being  a  basic  sulphate  (Mem.  Inoend.  Yesuv.,  1855). 
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It  is  sometimes  ground  up  in  Chfli,  and  sold  under  the  name  of  AnemOIo  as  sand  for  letters. 

MarcyUU  of  Shepard,  as  originally  described,  was  an  impure  ataoamite  of  a  black  color  ]  a  trial 
afforded  Shepard  copper  64*30,  0  and  Gl  39*20,  fi  9*50.  G.  =4—4*1.  Piom  the  south  part  of  the 
Bed  Riyer,  near  the  Waohita  Mts.    (See  fortber  under  Melaoonite,  p.  137.) 

163A.  TALZJNaiTB.    A,  H.  Chtrch,  J.  Gh.  Soa,  IL  iil  213,  186S. 

In  thin  crusts,  consisting  of  irregular  aggregations  of  minute  globules, 
appearing  botryoidal  under  the  microscope.     Subcrystalline. 

11. =3.  G.=3-5  (approximate).  Color  bright-blue,  inclining  to  green. 
Streak  white.     Subtranslucent.     Fragile.     Hygroscopic. 

Oomp^--4  Cu  fi + Ou  Gl  d+8aq  =Chlorid  of  copper  22*55,  ozyd  of  copper  53*29,  water  24-16= 
100;  or  chlorine  11*91,  oxjd  of  copper  tfd'60,  water  24*16=102*67.  Church  (J.  Oh.  Soc,  IL  iii 
11)  obtahied  Cu  66*24, 01 11*33,  which  corresponds  to 

a  11-33        Cu  58*67        OulOll        fi  24-99=100. 

In  another  blue  Oomwall  mineral  Church  found  (ib.,  213)  Ozyd  of  copper  67*25,  chlorine  8*78 
water  26*56=102*54 ;  which  gives  the  formula  6  Cu  H-hCu  CI  fi-H5  aq=0x7d  of  copper  67*25| 
ehlonne  8*58,  water  26  1 3  =  1 0 1  *96.  Church  sajs  the  less  hjdrated  copper  sulphates  and  ohloridi 
are  green,  the  more  hydrated  blue. 

Pyr.,  etc. — ^In  racuo  loses  hygroscopic  water,  remaining  blue.  M  100°  C.  rapidly  becomea 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  dilute  acids  and  in 
ammonia. 

Oba.>-0ccurs  at  the  Botallack  mine,  OomwalL  Named  after  R.  TalUng,  of  Lostwithiel,  hy 
whom  the  mineral  was  collected. 

Artlf.— A  similar  compound  has  been  formed  by  Kane,  and  by  Qraham,  by  the  ao^n  of  water 
on  N  H*  Cu  CI ;  its  formula  is  4  Cu  fi+Ou  ClHaq. 

164.  PHaOTUTB.    K  J.  Bnoke,  PhiL  Ifag.,  m.  zzxtL  131,  1850. 

Isometric.    In  minute  cubes.     Observed  planes :  <?,  1,  /,  i-2. 
H.=2'5.     Color  sky-blue.     Streak  similar  to  the  color. 

Oomp. — According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probably 
oxygen,  with  Pb  :  CI  :  Cu=2*66  :  0*84  :  0*77  ;  whence  Percy  suggests  the  formula  (Pb  CI +Pb  0) 
-h(OuCl-»-CuO)+aq. 

Pyr. — lu  the  closed  tube  yields  water  and  odorless  Aunes.  BJ3.  tinges  the  flame  green  with 
blue  on  the  edges.    With  borax  reacts  for  copper. 

Obs. — ^Found  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 


APPENDIX  TO  CHLORIDS,  BROMIDS,  AND  lODIDS. 

165.  CHLOBID  OF  MAGNESIUM.    156.  CHLORID  OF  MANOANESK 

Chlorid  of  magnesium  and  chlorid  of  manganese,  according  to  Scacchi  (Mem.  Inoend.  Tesuv., 
1855),  probably  occur  in  the  saline  incrustations  formed  at  the  eruption  of  Vesuvius  in  1856.  The 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distilled 
water  and  testing  with  ferrocyanid  of  potassium,  when  a  white  precipitate  was  thrown  down, 
which  acquired  ^r  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

157, 158.  loDio  OF  Zrsc — ^Bromid  of  Zero. — Iodine  and  bromine  are  stated  by  Mentael  to  occur 
along  with  a  cadmlferous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodld  and  bromid  of  sino  e^st 
in  nature,  though  not  yet  disthiguifihed. 

Besides  the  preceding  spedes,  the  following  also  contain  chlorine :  Sodalite  and  lyrosmalite, 
and  some  Nephelite,  Nosite,  and  Mica  among  silicates;  some  Apatite  among  phosphates; 
Boracito  among  borates;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


1.  ANHYDROUS. 

L  FLUORITB  GROUP. 

169.  FLUOsm  OaF  161.  FLUOCSRira       OeF 

160  YnnooBBm       ((>s  Oe,  T)  F  162.  Fluookrini 

2.  FLUELLITE  GBOIJP.    Oontain  Aluminum. 

163.  FLUKLLm 

3.  CRYOLITE  GROUP.    Oontain  Aluminum  and  Sodium  or  Calcium. 

164.  CEYOiJCni       8NaF+Al'P»  166.  Chiolite        3NaP+2Al*F» 

165.  Abxsotitb     (Ca,  Na)*  F+ Al'  F*  16t.  CHODmrmn  a  Na  F+ A1*F* 


2.  HYDROUS 

_._,  _  _._  .  Al«P»+2fl    ItO.  Gi 

169.  THOMBXiroLini  2  (Ca,  Na) F+ Al*F"+2  1%    111.  PBOflQprra 


168.  PAomrOLin     3(Ca,Na)F+Al*F*+2£[    ItO.  GEABKBunra  Ca'F+Al*F*+4fi 


/;/ 


169.  FLUORITB  or  FLUOR.  Fluores  lapidea  gemmarum  eimiles  sed  minus  duri— qui  ignis  /SZ 
calore  liquesount  [whence  he  deriyes  the  name] — Colores  Tarii,  jucundi,  (1)  rubri,  (2)  purpurei  v— 
(Tolgo  amethysti),  (8)  candidi,  (4)  lutei,  (5)  dneracei,  (6)  subnigri,  eta  [with  mention  also  of  its 
use  as  a  flux  in  smelting],  Agrie^  fierm.,  458, 1529 ;  Germ.  Fiusse  id.,  Interpr.,  464, 1546.  Fiuor 
mineralis  Stolbergious,  Lithophoephorus  Suhlcnsis,  Woodward,  Cat.,  1728.  Glas-Spat,  Spatum 
▼itreum,  WalL,  64,  1747.  Floss,  Flussspat,  Glasspat^  Ororul,,  93,  1*758.  Flussaures  Kalk 
Seheek,  Ak.  H.  Stookh.,  1771.  Calx  flnorata  BergrtL,  Sciagr.,  1782.  Spath  (Visible,  Spath 
Titreux,  de  lAde^  Crist.,  1772,  1783.  Fluorite  NapUms,  Min.,  873, 1797.  Fluor  Spar,  Fluate  of 
lime,  Fluorid  of  Calcium;  VvUg,  Derbjshire  Spar,  Blue-john.  Chauz  fluat^  Pr.  Fluorine 
jBnid,  Tr.,  iL  517,  1832.    liparit  QMc,  Sjn.  282,  1847. 

ror.— Ghlorophane  (fr.  Kertsdhinsk)  TK  De  QroUhMa\  Deiameth.,  J.  de  Phjs.,  zIt.  898, 
1794.    Ratofkit  F^acher,  John  Oh.  Unters.,  vi.  282,  1812. 

Isometric  Observed  planes :(?;/;  1,  2,  8 ;  t-2,  i-3,  *-f  >  ^  5  ^'%  ^"^5 
H ;  4-2,  y-f ,  V-V,  7-J,  V^.  Figs.  1  (common),  2  to  8, 10, 11, 16, 18,  simi^ 
Leur  to  24  planes  1,  and  3-3),  26.  Cleavage :  octahedral,  perfect.  Twins : 
composition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
to  each  octahedral  face.  Massive.  Rarelj  columnar;  usuaUj  granular, 
ooaree  or  fine.  CrystalB  often  having  the  surfaces  made  up  of  smul  cubes, 
or  cavernous  with  rectangular  cavities. 
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H.=4.  G.=3-01— 3-26  ;  8-1800— 3-1889,  Kenngott,  from  43  specimens, 
the  mean  3-183.  LuBtre  vitreous ;  sometimes  splendent ;  usually  glimmer 
ing  in  the  massive  varieties.    Color  white,  yellow,  green,  rose  and  crimsoit 
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red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violet- 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — subtranslu- 
cent.  Srittle.  Fracture  of  fine  massive  varieties  nat-conchoidal  and 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosphoresces 
w|^en  heated. 

Ck>mm  Var.-*Flnorid  of  oaldum,  Ga  F=Fluori]ie  48*7,  caloium  61*3 =100.  Benelias  foand 
0*6  of  idkosphate  of  lime  in  tbe  spar  of  DerbyBhire.  The  presenoe  of  chlorine  (or  muriatic  add  in 
old  chemistry)  was  detected  early  by  Soheele.  Kersten  found  it  In  fluor  from  Marienberg  and 
Freiberg.  The  bright  colors,  as  shown  by  Kenngott,  are  lost  on  heating  the  mineral;  they  are 
attributod  mainly  to  different  hydrocarbon  compounds  by  Wyrouboff  (Bull  Boc  Ch.,  II.  r.  334^ 
1866X  the  crystiUlization  haying  taken  place  from  aqueous  solution. 

Yar.  1.  Ordinary;  (a)  deayable  or  crystallized,  very  various  in  colors;  (d)  coarse  to  fine 
granular;  (e)  eariihy,  diUl,  and  sometimes  very  soft  A  soft  earthy  variety  from  Batofka,  Busaia, 
of  a  lavender-blue  color,  is  the  ratofkiU, 

The  findy-colored  fluors  have  been  called,  according  to  theur  cdors,  faiae  ruby,  topaz,  emerald, 
amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  independent  of  the 
actual  color;  and  the  kind  affordmg  a  green  color  is  (d)  the  chhrtjpkane  {te.  x^^'^i  green^  and 
patina,  I  appear)  or  pyro-emeraUL 

Breithaupt  obtained  for  fluor  G.= 3*017,  fr.  Alston  Moor,  Cumberland,  white;  8*170,  Euba, 
blue;  8*176,  ib.,  white;  3*171,  fr.  Siberia,  Uue;  3*183,  ib.,  white;  3*166,  fir.  near  Marienberg, 
green;  3*172,  lb.,  blue;  3*169,  fir.  B6senbmnn  in  Yoigtland,  green;  3*186,  ib.,  blue;  8*188,  ib., 
white;  3*186,  fr.  Cornwall,  fluorescent;  3*188,  fr.  Switzerland,  ^se-red;  3*198,  fr.  near  Freiberg, 
green ;  3*266,  fr.  Mexico,  emenild-green  transparent  oct ;  3*324 — 3*367,  fr.  Siberia,  violet-blue. 

2.  AniozonUe  of  Schonbein.  The  dark  violet-blue  fluor  of  Wolsendorf,  Bavaria,  afforded  Schr5t- 
ter  0*02  p.  CL  of  ozone,  which  Schdnbein  (J.  pr.  Ch.,  iTrriii.  96,  Ixxxix.  7)  showed  to  be  aniowonef 
whence  his  name  for  this  variety.  Its  strong  antozone  odor  is  said  often  to  produce  headache 
and  vomiting  in  the  miners.  Sdiaf  h&utl  states  (Ann.  Ch.  PhamL,  zlvl  344)  that  this  fluor  con- 
tains, Nitro^n  0*02073,  hydrogen  0*00684,  carbon  0*0366,  chlorous  add  0-08692.  But  Wyrouboff 
discredits,  in  part,  his  results ;  he  himself  obtained  Carbon  0*0170,  hydrogen  0*0038,  with  ^1 
0-0180,  Fe  0*0032,  |i*e  0*0026,  CI  0*0071.  Wyrouboff  attributes  the  various  colors  to  compounda 
of  carbon  and  hydrogen,  derived  firom  a  slight  infiision  of  organic  matters  in  the  solvent  waters ; 
he  found  (BulL  Soc.  Ch.,  IL  v.  334,  1866)  that  the  blue  and  violet  colors  changed  to  purple  on 
heating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  rod,  were  present,  the  former  more 
volatile,  and  therefore  leaving  the  color  reddish  after  partial  heating. 

Pyr.,  etc — ^In  tiie  dosed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  on 
chaiooal  fiises,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  to  test  paper.  With 
soda  on  platinum  foil  or  charcoal  fiises  to  a  dear  bead,  becoming  opaque  on  cooling ;  with  an 
excess  of  soda  on  charcoal  yields  a  residue  of  a  difficultly  fiisiUe  enamel,  while  most  of  the  soda 
sinks  into  the  coal;  with  gypsum  ftises  to  a  transparent  bead,  becoming  opaque  on  cooling. 
Fused  in  an  open  tube  with  ftised  salt  of  phosphorus  gives  the  reaction  for  fluorine.  TreatA 
with  sulphuric  add  gives  fVunes  of  hydrofluoric  add  which  etch  g^aaa. 
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Fhospboresoenoe  is  obtained  fh>m  the  coarsely  powdered  spar  below  a  red  heat  At  a  high 
temperatare  it  ceases,  but  is  partially  restored  by  an  electric  discharge. 

Oba.— Sometimes  in  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  day  slate,  and  also  in 
fimestonee,  both  crystalline  and  uncrystalline,  and  sandstones.  Often  occurs  as  the  gangue  of 
metallic  ores.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  veins,  which  intersect  the 
coal. formation  in  Northumberland,  Cumberland,  Durham,  and  Yorkshire;  the  Cumberland  fiuor 
often  contains  drops  of  fluid  within,  especially  the  green  variety  (Greg  and  Lettsom).  In  Derby- 
shire it  is  abundant  and  also  in  Cornwall  where  the  veins  intersect  metamorphic  roc^s.  Common 
in  the  mining  district  of  Saxony;  fine  near  Eongsberg  in  Norway.  In  the  dolomites  of  St 
Gothard  it  occurs  in  pink  octahedrons;  at  Munsterthal  in  Baden  in  flesh-red  hexoctahedrons. 
It  has  been  detected  in  cannel  coal  by  Prof.  Bogers. 

In  Jfatoe,  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  K  Bampshir^  at  N.  village  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  the 
Notch  in  the  White  Mts.,  green  oct  in  quartz,  rare.  In  VermorUf  at  Putney,  in  green  cubes.  In 
MaaaachuaeUs,  at  the  Southampton  lead  mine.  In  ConnediaUf  at  Trumbull,  the  chlorophane  var., 
with  topaz,  in  two  vdns,  each  1 8  in.  wide,  in  gneiss :  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals ;  at  WilUmantic,  purple,  in  a  vem  in  gneiss,  and  also  sparingly  at  the  topaz  vein ;  at 
the  Middletown  lead  mine.  In  New  Yorkf  in  Jefferson  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128),  of  grass-green  and  pale-green  shades,  in  granular 
limestone;  in  St  Lawrence  Co.,  at  Boesie  and  Johnsburgh,  rarely  in  fine  crystals;  at  Lockport, 
occasionally  in  cubes,  with  selenite  and  oelestine  in  limestone ;  also  similarly  near  Rochester  and 
Manh'ns;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  Ifew  Jersey^  near  the  Franklin 
Furnace.  In  Virginia,  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepardstown,  in  white 
limestone.  In  Ittinoia,  Gallatin  Co.,  for  30  m.  along  the  Ohio,  10  to  15  m.  below  Shawneetown, 
and  at  other  places,  dark  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  galenite, 
and  through  the  soil  In  Cai^fomia,  at  Mt  Diablo,  rare  in  white  cubes.  In  Arizona,  in  Castle 
Dome  dist,  white,  pink,  green,  purple.  In  Nova  Scotia,  at  Mabon  harbor,  green.  Near  Lake 
Superior,  a  few  miles  from  the  N.E.  comer  of  Thunder  bay,  in  large  violet  cubes  on  amethyst, 
affording  magnificent  specimens.  ' 

Alt. — Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solution.  The 
ilkaline  earbonMes  decompose  it,  producing  carbonate  of  lime  or  cakiie,  and  a  subsequent  change 
€i  the  caldte  may  produce  other  forms  of  pseudomorphs.  Fluor  spar  occurs  changed  to  quartis, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psilomelane,  calamine,  smithsonite, 
cerusite,  kaolinite. 

16a  TTTROOBBXTB.  Tttrooerit  Cfahn  A  BenuMus,  Afh.,  iv.  1814.  Tttrooererit  L&omh^ 
Handb.,  673,  1826.  Yttria  fiuat^  ¥\r.  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Fluss- 
yttrocaldt,  ChrnL    Yttrooaldt  Olock^  Syn.,  283,  1847. 

Massive ;  ciyBtalline-granular  and  earthy.  Cleavage :  in  two  directionp 
inclined  to  one  another  108°  30'. 

H.=4— 5.  G.=3'447,  Berzelins.  Lnfitre  glistening ;  vitreons — ^pearly. 
Color  violet-bine,  inclining  to  gray  and  white,  often  white;  Bometimes 
reddiah-brown.    Fracture  uneven. 

Ctomp. — Contains  CaF,  OeF,  and  YF,  in  different  proporiions.  Analyses  by  Gkdm  and  Beneliua 
(AfhaadL,  iv.  161,  and  Schw.  J.,  xvi,'  241): 

Ca  Ce  Y  FH 

47-63  18-21  9-11  25-06 

60-00  16-46  8-10  26*46 

PyXi,  eto^— In  the  dosed  tnbe  gives  water.  B.B.  on  charcoal  alone  infbsible ;  with  gypsum 
the  yttrocerite  of  Finbo  ftisee  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
the  three  fluxes  the  Finbo  mineral  behaves  like  fiuor  spar;  the  glass  is,  however,  yellow  in  the 
dydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fiuor  spar. 
In  a  pulverized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yellow  solution. 

Obb — Oocnrs  sparingly  at  Ffnbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in  quartz, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Ca,  N.  Y. ;  in  Mass.,  probably 
Woroester  Co.;  at  Ml  Mica,  in  Paris,  Maine.  The  Amitr  mineral  hias  been  examined  by  J.  E. 
T^sdiemaoher.  The  Massachusetts  mineral  afibrded  Dr.  C.  T.  Jackson  (Proo.  Nat  H.,  Boat,  1844, 
166)  lime,  yttria^  ozyd  of  cerium,  with  some  £1,  Pe,  and  Si,  and  a  loss  of  19*4.  The  mineral  is 
mixed  with  fluorite  hi  the  vein,  and  probably  the  specimen  analyzed  was  not  pure  firom  it 
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Tttrooerite  has  been  considered  a  floor  spar  in  whic^  part  of  the  lime  is  replaced  by  oxyda  of 
cerium  and  yttrium.  The  angle  of  dearage  reported,  108°  80\  differs  but  a  degree  from  the 
angle  between  faoee  of  a  regpilar  octahedron. 

161.  FLUOOBRITB.  Neutralt  flusaspatssyradt  Cerium  B&n,,  Afh.,  tl  66, 1818.  Neutralea 
flusasaures  Oerer,  FlnsBcerium  ceriumfloat,  Qtsrm.  Neutral  Fluate  of  Cerium.  Cerium  fluat^ 
Ft,    iluc^rine  Beud^  Tr.,  11.  619,  1832.    Fhiooerit  Ua.id,,  Handb.,  600,  1845. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal  most 
distinct.    Also  massive. 

H.=4— 5.  G.=4*7.  Lustre  weak.  Color  dark  tile-red  or  almost  yel- 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowish. 
Subtranslucent — opaque. 

Oomp.— Ce  F+Ce*  F",  Berzelius,  who  obtained  in  an  analysis  (L  a)  ^  82*84.  1^  1*12. 

Pyr.,  etc^ — In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass;  the 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow;  the  assay  changes  from  yellow  to 
white  by  heat  B.B.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is  not  dissolved, 
but  divides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  on  the 
surface. 

Obs. — Occurs  at  Finbo  and  Broddbo  near  Fablun,  in  Sweden,  imbedded  in  quarts  and  albite, 
accompanying  pyrophysalite  and  orthite. 

162.  Fluoobbins. — (Basisk  fiussspatssyradt  Cerium  Bert,^  Afh.  vi.  64.  Basisches  Fluorcerium. 
Basic  fluccrine.  Basicerine  Beud,  Fluocerine  HausirUy  1847.)  Isometric?  Supposed  to  show 
traces  of  the  rhombic  dodecahedron  ;  usually  massive.  H.=4'5— 6.  Lustre  vitreous  or  resin- 
ous. Color  a  fine  yellow,  with  some  red,  and  when  impure,  brownish-yellow.  Streak  yellow, 
brownish.    Subtranslucent  to  opaque. 

Formula,  Ce' F"+ 8  (C*  0*-»-fi)= Cerium  17-6,  fluorine  10-9,  sesquioxyd  of  cerium  66*4,  water 
5*1=100.  Berzelius  obtained  in  his  analysis  ^l  c)  <Se  84*20,  and  Ift  4*96,  and  deduced  as  its 
composition  Ce  F+3  Ce  1&. 

B.B.  on  charcoal  infusible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  beoomes  dark 
brown,  clear  red,  and  finally  yoUow.    With  the  fluxes  behaves  like  fluooerite. 

From  Finbo,  with  fluooerite. 

A  mineral  from  Bastnas  afibrded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Sesquioxyd  of  Ce  (and 
La)  86*43,  fluorid  ibid.  60*15,  water  13*41,  which  corresponds  to  the  formula  Ce*  F*+Ce*0'+4fi« 
Named  BiuitoaBnte  by  Huot,  Min.,  L  296,  1841. 

163.  FLUBXiLITB.    Fluellite  Ltvy^  Ann.  PhQ.,  IL  viii.  242,  1824.  Fluate  of  Alumine,  Fluorid 

of  Aluminum. 

Orthorhombic ;   in  abiite  rhombic  octahedrons  with  truncated  apex. 
lAl,  pyram.,=109°  6',  82°  12',  and,  basal,  144°;  /A  7=105°  nearly. 
II.=3.    Lustre  vitreous.     Color  white.     Transparent. 

Oomp. — Fluorine  and  aluminum,  according  to  Wollaston. 

Obs. — Fluellite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  Cornwall,  in  minute  crystals  on 
quartz,  along  with  wavellite  and  uranite. 

Itf4i  ORTQimB.    Chryolith,  Thonerde  mit  Flussuure  AhiUdqainr^  Sdiorer's  J.,  ii  602, 1799; 
^n  d'Andrada,  ib.,  iv.  ST,  1800.     Kryolith  KwrsL,  Tab.,  28,  78,  1800;  id.  (with  anaL)  KJapr.^  J.  de 

/  Phys.,  11  473,  1800,  Beitr.,  iii  207,  1802 ;   Yauq,,  Ann.  Ch.,  xxxvil  89,  1801.    Alumine  fluate 

alcaline  iC,  Tr.,  il  1801.    Cryolite.    Bisstein  Qtsna, 

Orthorhombic ?  /A/=88° 30' to 88°,  0 A /-t=125° 67' \  a\l :  ^=1*3789 : 
1  :  1-0265.     Observed  planes  as  in  the  figures.     0  A  1-J=  126°  40',  0  A 1= 
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117'  30'.  Prisms  often  a  little  tapering,  and  marked  with  Btriee  parallel 
to  the  edges  //  1-t,  and  sometimes  also  to  edges  //  1-t,  and  // 1,  as  in- 
dicated by  dotted  lines  trmo  in  fig.  130. 
Twins :  composition-face  /,  reenter- 
ing angle  InI=iVIT^  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  O.  Cleavj^:  basal  perfect; 
diagonal  less  so.  Massive,  eleavable. 
H.  =  2-5.  G.  =  2-9  — 3077,  fr. 
Greenland;  2-95  — 296,  fr.  Miask, 
Dnrnef.  Lustre  vitreous;  sliffhtly 
pearly  on  O.  Color  snow-white; 
sometimes  reddish  or  brownish  to 
hrick-red  and  even  black.  Subtrans- 
parent  —  translucent.  Immersion 
Brittle. 


m  water 


transparency. 


F 

Al 

1.  Gfeenland 

12-8 

2.          " 

54-or 

13-00 

3.          " 

53-23 

13-23 

4.  lOask 

53-38 

13-41 

Comp. — 8  Na  F+Al* F'=A]nminum  130,  sodium  32*8,  fluorine  64-2=100.  Analyses:  1, 
Elaproth  (La);  2,  BeraeUus  (Ak.  H.  Stockh.,  315,  1823) ;  3,  Chodnef  (Verb.  Ges.  Min.  St.  Pet, 
1845-46,  219);  4,  Dumef  (Pogg.,  IxxxUL,  688): 

Oa  Na 

26-8    Klaproth. 

32-93  Berzelius. 

82-71,  IHn,  Mg  0-83  Chodnefl 

0-36  32-31,  lUn,  Pe  0-55  Dumef. 

Pjr.,  eto« — Fusible  in  the  flame  of  a  candle.  B.B.  in  the  open  tube  heated  so  that  the  flame 
eaters  Uie  tube,  gives  off  hydrofluoric  acid,  etching  the  glass ;  the  water  which  condenses  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  Brazu-wood  paper.  In  the  forceps  fuses  very  easily, 
coloring  the  flame  yeUow.  On  charcoal  fhses  easily  to  a  dear  bead,  which  on  cooling  becomes 
opaque ;  after  long  blowing,  the  assay  spreads  out,  the  fluorid  of  sodium  is  absorbed  by  the  coal, 
a  suffocating  odor  of  fluorine  is  g^iven  off,  and  a  crust  of  alumina  remains,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  with  evolution  of 
hydrofluoric  acid. 

Oba.— Occurs  in  a  bay  in  Arksut-flord,  in  West  Greenland,  at  Evigtok,  about  12  m.  JfW>m  the 
Danish  settlement  of  Arksut,  where  it  constitutes  a  large  bed  or  vein  in  gneiss,  and  contains 
galenite,  sphalerite,  siderite,  pyrite,  arsenopyrite,  fluorite,  cokimbite,  cassiterite,  all  often  in  flue 
crystals.  The  exposure  of  the  cryoHte  is  about  300  feet  in  length.  It  is  shipped  in  large  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  soda,  and  soda  and 
alumina  salts ;  also  of  late,  in  Pennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  been  used  for  the  manufacture  of  aluminum.  The  first 
specimens  of  cryolite  came  through  Denmark  from  Oreenland,  and  the  earliest  notice  of  it  was  by 
Schumacher  in  the  Abh.  Nat  Ges.  Copenhagen,  iv.  1795.  The  looEdity  was  described  from 
personal  observation  by  Gieseck^  in  Ed.  Eucyc,  x.  97,  and  Ed.  Phil.  J.,  vi.  141,  1822 ;  and  re- 
oeatly  by  J.  W.  Taylor  in  the  Q.  J.  G.  Soa,  xil  140.  Taylor  states  that  the  cryolite  is  not  white, 
except  within  10  to  15  feet  from  the  surface,  and  that  below  this  it  becomes  dark-colored,  and 
evBD  black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes ;  but  as  the  dykes 
are  iiot  in  contact  with  the  cryolite,  and  the  evidence  is  not  dear  that  they  ever  overlaid  it,  this 
cmse  may  be  questioned.  The  contained  ores  and  other  minerals  are  moat  abundant  near  the 
janciioQ  with  the  gneiss. 

Dr.  Hagemann  described  the  crystals  (Am.  J.  Sci^  IL  xlii.  268)  as  orthorhombia  The  author 
obtamed  3ie  above  figures  from  specimens  kindly  furnished  by  Dr.  H.  They  occur  implanted  on 
the  massive  cryolite.  The  twin,  by  the  absence  of  a  reentering  angle  on  plane  0,  appears  to 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Yet  Descloizeaux  states  that  the  optical 
diaracters,  as  observed  by  him,  indicate  a  monodinic  form.  Owing  to  the  striations  of  the  crys- 
tals and  their  minuteness,  the  measurements  of  the  author  were  not  very  satisfactory.  0  A  1-C, 
in  front  gave  126''  4()'  (5  measurements  126'  30'— 126**  40',  and  three  of  them  126^  40'),  0  A  l-l, 
Ifedt,  126*  10*— 126**  37',  0A14  about  126%  l-l  A  2-2  about  169'  40,  OAl  about  116"  3o', 
H&onty  Al-i,  back, =7  r  25'.    The  angles  obtained  point  to  a  monodinic  form,  and  but  for 
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the  twin,  would  have  been  regarded  as  deciaive.    The  aiigle  /A  I  varied  fh>m  89**  30'  to  86°.    The 
planes  2-2  and  1  were  not  observed  on  the  back  of  the  crystal.  Hagemann  found  Ma  M='70''  80'. 

106.  ABKSUnTB.    Arksudite  G^.  Hagemann^  Ajn.  J.  ScL|  IL  zUL  94,  I860. 

Granular  massive.     Cleavage :  one  quite  distinct. 
H.=2*5.     G.=3-029— 3*175.     Lustre  vitreous,  somewhat  pearly  on  a 
cleavage  face.     Color  white.    Translucent.    Brittle. 

Oomp.— (Oa,  Na)'  F+ Al*  F»,  with  Ca :  Na=l :  3,  =  AlunUnum  18-6,  sodium  23*8,  calcium  6-8, 
fluorine  61 '3=l00.    Analysis:  Hagemann  (L  a): 


p 

Al 

Ga 

Na 

fl 

InsoL 

61-03 

17-87 

701 

2300 

0-67 

0-74=  100-22 

Pyr.,  etc.— Fuses  at  a  red  heat,  yielding  no  water. 

Oba. — ^From  the  cryolite  vein  of  Iviktok,  near  Arksut-fiord,  in  South  Greenland.  The  spedflc 
gravity  3*176,  it  is  said,  may  hare  owed  its  excess  above  that  of  the  other  trials  to  the  preaenoe 
of  a  little  pyrite. 

166.  OHIOIiITB.    Ghiolith  (fr.  Miask)  Eermam  d:  Auerhach^  J.  pr.  Gh.,  zzxvil  188,  1846. 

131A  Tetragonal.      (?  A  l-i=133°  49f;    a=l-04:184. 

Observ^  form  f.  131a.  1 A 1,  pyr.,=108°  23' ;  1 A 1, 
basal,  =111°  40' ;  1  A  1,  over  summit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  as 
in  f.  50.  Occurs  massive  granular,  resembling  cry- 
olite ;  structure  crystalline. 

H.=4:.      G.  =  2-72,  Hermann;     2-842  — 2-898, 
Ramm.    Color  snow-white.    Lustre  somewhat  re- 
sinous.   Translucent. 
Bmen  Mts. 

Oomp.^— 8NaF+2Al*F*=Fluorine  680,  aluminum  18*6,  sodium  23*4=100.  Analyses:  1, 
Hermann  (La);  2,  Bammelsberg  (Fogg.,  Ixzir.  316,  1848): 

Al  Na  F 

1.  Hiask  18*69  23*78  [57-63]  Hermann. 

2.  **  (})  18*44  24*06  [57-61 J   Ramm. 


Pyr.— like  cryolite, 
Obik— F 


-From  the  Ilmen  Mts.,  near  Miask,  where  it  ooours  in  granite,  with  topaz,  fluorlte,  phena- 
dte,  and  cryolite. 

For  Kokscbarof  on  cryst,  see  Verb.  Min.  Ges.  St.  Pet,  1860,  '61,  and  Mm.  Buasl,  It.  393. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  xL 
980),  with  the  prismatio  angle  124"  22',  and  haying  the  acute  edge  of  the  prism  truncated,  and 
/A«=117"49'. 

167.  OHODNBFITTB.  Ghiolith  (ft,  Miaak)  v.  Worth  &  Chodn^^  Yerh.  Buss.  Mb.  Ges., 
1846-46,  208,  216,  1846.  Ohodnefflte  Dcma,  Min.,  284,  1860;  OryoUte,  lb.,  97,  1864.  Nipho- 
Uth  Navm.,  Min.,  219,  1864. 

G.=2-62-2-77,  v.  Worth;  3-00,  Ramm.  lake  chiolite  in  physical 
characters. 

Oomp.^2  Na  F+Al'  F'=Fluorine  66-4,  aluminum  16*3,  sodium  27*3c:100.  Analyies:  1,  A. 
Ghodnef  (L  c);  2,  Bammelsberg  (Fogg.,  Ixziv.  314): 
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1.  Miask 

2.  " 


}  £66-82] 
}  [66-67] 


f 


Al 
16-48 
16-76 


Na 

26*70  Chodnet 
27-68  Bamm. 


-BammelBberg  by  his  analyses  appears  to  show  that  besides  cryolite  there  are  two  othef 
rdated  compounds  at  lidask,  one  of  his  analyses  sustaining  the  chiofite  of  Hermann,  and  the 
other  the  chioUte  of  Worth  and  Ghodnef ;  and  on  the  basis  of  his  results  this  spedes  is  made 
distinct  firom  the  others. 


168.  PAOHNOUTIL    Fachnolit  Knop^  Ann.  Oh.  Pharm.,  cxxvii.  61,  1866. 


182 


r^ 


Monoclinic.  /A  7=98*^  34',  i^  A  i^=108°  15',  7a  i^=153^ 
37',  O  A  7=90**  2(K  front  edge  of  pjr.  on  front  edge  of  prism 
146°  45',  Descl.  Twins :  composition-face  iA,  (f.  132) ;  crys- 
tals always  twins ;  ^  A  f  adjacent  94°  13'.  Cleavage :  0  and 
7,  nneqnal.  Lnstre  vitreous.  Colorless  to  white.  Trans- 
parent to  subtransparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  i-^ ;  and  inclined  10°— 15°  to  a  normal  to 
i-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 

Oomp.— 3  (Oa,  Ka)  F+Al*  V+2  tL,  with  Oa  :  Na=3  :  2=Fluorine  61*13,  aluminum  12*29, 
cakiom  16*14,  sodium  12*38,  water  8*07=100.  Analyses:  1,  Knop  (L  a);  2,  G.  Hagemann  (Am. 
J.Sd.,  ILxlillS): 

P  Al  Ca  Na      •       fi 

60*79  13*14  17-25  12*16  9*60= 102*94  Knop. 

61*16  10*37  17*44  12*04  8*63=99*63  Hagemann. 

Tyr^  «to. — ^In  the  dosed  tube,  heated  gentlj,  yields  water  which  is  neutral;  at  a  higher  heat, 
that  wlidch  is  add.  Heated  rapidly  it  is  decomposed  with  crackling,  and  the  formation  of  a  white 
doud  which  condenses  on  the  walls  of  the  tube.  Decomposed  by  sulphuric  add,  giving  out 
fluohydric  add. 

Oba. — ^lucrusts  the  cryoHte  of  Greenland,  being  a  result  of  its  alteration.  The  pyramidal  planes 
sometimes  haye  a  stair-like  appearance,  from  interrupted  combination. 

169.  IHOMSSNOLrm.    Dimetric  Padinolite  G,  Hagemam,  Am.  J.  SoL,  IL  zlii  93,  1866. 

ThomsenoUte  Dana. 


Monoclinic.  /A/  about  89^  ;  <?a7  approx.  92°  and  88°  ; 
0  A  1=121°— 124°,  Dana.  Prisms  slender,  a  little  tapering ;  / 
horizontally  striated.  Cleavage:  basal  very  perfect.  Also 
massive,  opal,  or  chalcedony-like. 

H.=2-5— 4.  G.=2-74— 2-76,  of  crystals.  Lnstre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy.  Color 
white,  or  with  a  reddish  tinge.     Transparent  to  translucent. 

Oomp.— 2  (Ca,  Na)  P+ Al»  F»-|-2  %  with  Oa  :Na=7  :  3=Fluorine  52%  alumi- 
Dom  15-0,  caldnm  16*4,  sodium  7'6,  water  9*8=  100.    Analysis :  Hagemann  Q.  a)  : 


133 


p 

Al 

Ca 

Na 

S 

Si 

50-08 

14-27 

14-51 

7-15 

9-70 

2-0=97-71 

Orystals 

The  oompact  afforded  Dr.  Hagemuin  a  similar  result 
Pyr.,  etcv— Fuses  more  easOj  than  cryolite  to  a  dear  glass. 


ibhr  in  the  flame  of  a  candle.    In  powder  easily  decomposed  by  sulphuric  add. 
Obfc    7*       •■     •*•        .     ■...        ..  ...      -  ^ 


The  massive  decrepitates  remark- 
^  sulphuric  add. 
-Found  with  pachnolite  on  the  cryolite  of  Greenland,  and  a  result  of  the  alteration  of  cry- 

The  crystals  often  hare  an  ochre-colored  coating,  espedally  the  terminal  portion ;  and  on  this 
Moomit^  and  the  striated  tapering  side^  the  measurements  ar>  only  approximationa.    The  mineral 

9 


c^te. 
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W88  first  notioed  hj  Dr.  Julius  ThomsoD  of  Gopenhagezi,  the  originator  of  the  cryolite  industry, 
after  whom  it  is  here  xuuned.  It  differs  strikingly  from  paohnolite  in  its  pearly  basal  deaTage  and 
Its  nearly  square  prisms ;  and  from  cryolite  in  the  horisontal  strin  of  the  same  and  the  fiadlity  of 
deavage.  The  compact  variety,  first  observed  by  Dr.  Hagemann  (to  whom  the  author  is  indebted 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incrusts  cryolite  or  occu- 
pies seams  or  caritieB  in  it,  and  is  covered  bj  the  chalky  gearksutite ;  the  incrustations  are  some- 
times half  an  inch  or  more  thidc 

169A.  Hagsmahnitb.  Hagemannite  Shcpcard^  Am.  J.  ScL,  U.  zliL  246,  1866.  Glosely  resem- 
bles in  aspect  and  condition  the  compact  thomsenollte,  but  passes  sometimee  into  a  yellow,  opaque, 
jaspery  variety.  It  incrusts  the  cryolite,  and  also  constitutes  seams  i*  to  ^  in.  thick.  It  sometimes 
traverses  a  drusy  ferruginous  pachnolite.  It  is  ochre-yellow  to  waz-yellow  in  color,  rarely  faint 
greenish,  dull,  or  with  only  a  mintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  yellow 
chloropal  of  Alar,  Bavaria.    H.=3— 8*6.    G.=2'd9— 2*60.    Adheres  but  feebly  to  the  tongue. 

Hagemann  obtamed  in  an  analysis  F  40*30,  Al  12*06,  Fe  5*96,  Mg  2*80,  Oa  11-18,  Na  8*46,  Bi 
7**79,  H  10*44.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  Na^  4:1:1:2.  Tak- 
ing 2  F  for  the  Si,  to  make  Si  F*,  it  leaves  only  2  F  for  the  bases.  No  probable  formula  can  be 
deduced.    Bzduding  the  Si,  M^  Fe,  the  composition  is  that  of  thomsenollte. 

170.  QB  ABK8  U  TlTJbl* 

Earthy,  kaolin-like  in  aspect. 

H.=2.    LuBtre  dull.     Color  white,  opaqne. 

Oomp.— Ca*  F+ Al'  F*+4  fi,  or  essentially  like  that  of  arksutite,  excepting  the  water  and  the 
presence  of  but  little  soda.    Analysis :  G.  Hagemann  (private  ocmtrib.) : 

F  41*18        Al  15-62        Oa  19*26        Na2*46        £[20*22. 

Obs.-*0cours  with  the  Greenland  cryolite,  and  Is  one  of  the  results  of  its  alteration.  The  author 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  is  com- 
pact thomsenollte.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  Arom  74,  eorth^  and 
a/rka¥iiile^  alluding  to  its  earthy  aspect 


171.  PROBORTB. 

184 


Frosopit  SehMTtr^  Fogg.,  za  316,  1863,  zcii.,  612,  d.  361. 

Monoclinic.  /A 7=115^  14';  t-i Ai-i=76**  15',-2 A-2=133° 
30',  24  A  2-i=116°  30',2-8  A  2-8=120^  56'.  Only  in  imbedded 
crystals. 

H.=4:-5.  G.=2-890-2-898.  Lustre  weak.  Colorless, 
white,  or  grayish. 


Ck>mp«— Analysis  by  Scheerer  (Pogg.,  d.  361, 385) : 

Si       Mn     %      Ca 
42-68    0*31     0-26    22*98 


Altenberg 


SiP" 
10-71 


0*16 


16*60=92-68. 


Altenberg. 


The  loss  of  7-42  p.  c.  is  regarded  by  Scheerer  as  proTing  that  6*60  p.  c  of  the 
oxygen  is  re^aced  by  fluorine ;  the  nuneral  is  thence  regarded  by  him  as  consist- 
ing of  iSiF«,  6X1,  iCa,  60aF,  1 2 fl,  or,  differently  arranged,  1 81  F«,  lAlF*, 
6X],20aF,  4Ca,  12 £L 

Pyr^  etc— In  the  glass  tube  affords  water  and  fluorid  of  sDicon.  Decomposable  by  sulphuric 
add. 

OlMk — Occurs  at  the  tin  mmes  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  of  kaolin,  and 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  ScL,  XL  zzy.  411),  dearable  yiolet  fluor, 
and  ouers  still  fluor  partly  kaolinized. 

Also  found  at  the  tichlackenwald  tin  mines;  but  Scheerer  Infers,  without  an  analysis,  that  the 
crystals  from  this  place  (Fogg.,  zcil  612)  are  a  phosphate  with  fluorid,  and  he  gives  the  hypothet. 
ioal  formuU  (&•  P,  B  F)  Al  F»+y^. 

The  crystals  are  dosely  like  datolite  in  fonn,  as  shown  by  the  author  in  the  last  edition  of  this 
work  (p.  602).     Desdoizeaux  has  stated  that  i^iiedUy  they  are  triclinia 

It  is  yet  doubtftil  whetiier  unaltered  prosopite  has  been  described  or  seen. 

Nained  tem  «f«a«Mifior,  a  mask,  in  allusion  to  the  deceptSVa  diaiaeter  of  the  minacaL 
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V.    OXYGEN  COMPOUNDS. 

The  grand  divisions  of  Oxygen  Compounds  among  minerals  are  men- 
tioned on  page  1. 


I.  OXYDS. 

General  Arrangement. 


1.  OxTDS  OF  Elements  of  Ssbibs  I. 

a.  Anhydrons. 
J.  Hydrons. 

2.  OxTDs  OF  Elements  of  the  Assenio  and  Sulphub  Gboups,  Series  II. 

3.  OxYDS  OF  Elements  of  the  Cabbon-Silioon  Gboup,  Sebies  II. 


1.    OXYDS  OF  ELEMENTS  OF  SEKIES  L 
A  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
iron  and  tin  groups,  none  of  the  gold  group  occurringnative.  The  oxyds 
have,  with  few  exceptions,  the  general  formulas  B  O,  K  0,  K*  O*,  E  0 +E* 
O*,  andRO*. 

Isometric  forms  occur  under  the  formulas  BO;  R  O ;  R  0+R*  O*. 
Hexagonal  «  "  RO;  R'0\ 

Tetragonal  "  "  RO';  2R0+R0\ 

Orthorhombic  «  «  RO;  RO+R*0*;  RO'. 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

1.  PROTOXTDS-RO.  BO. 
L  OUFEITB  AND  PBBIGLASITB  GBOUPa— Isometric. 

It2.  COPBITB  ^  lt4.  BUHBINITB  M 

ITS.  PHTTIiASITl  ttg 
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2.  ZINQITB  GROUP.— Hexagonal 

176.  Watbb  £[  ne.  Zorom  Za 

3.  MASSICOT  GBOUF.— >l80inetrio  and  orthorhombia 

177.  KA88IOOT  ^b  178.  IfiL^oonTi  Cu 

1  SBSQinOXTD3-R«  0*. 

1.  GOBUNDUM  GBOUP.— Hexagonal 

179.  OOBUSDUK  Si  181.  MmxAOOAsm       (Fe,  Tif  O*  or  (Fe,  Tl)*  0*  -f- 

180.  Hbultub  9e  182.  Pnomm         (Oa^  Tif  0' 

3.  COMPOUNDS  OP  PBOTOXTDS  AND  SBSQUIOXTDS— In  the  ratio  1 :  1,  or  RO+B«0» 

1.  SPINEL  GBOUP.— laometric 

183.  Spdobl  Ag  (Si,  9e)  187.  UxawBOomeairM  Ag  9e 

184.  Hntomn  te  Si  18a  PRAHKUHm        (2n,  ]^e,  ftn)  (9e,  Ifai) 
186.  GjLHNm  (2n,  t*e,  Ag)  (Si,  9e)  189.  Chbomrs  (J^e,  %  Cr)  (Si,  9e,  €r) 
186.  MAGHKriTB  teWe                          190.  Urasibitb  ?trS 

S.  CHBYSOBEBYL  GBOUP.— Orthorhombic. 

191.  Chbtsobibtl      fiePSl 

4.  DBUT0XTD8— BO". 

1.  BUTILE  GBOUP.— Tetragonal 

196.  HAUBiuirHiTi       An*,  Mn 

196.  BEAinnn  3  An*  libi+Mxi  Si 

197.  ?HinTU]c  ^b'^b 

2.  BBOOEITB  GBOUP.— Orthorhombic. 

198.  BBOOKira  ¥l  199.  PraoLOBm         fin 

6.  COMPOUNDS  OF  PBOTOXTDS  AND  SESQUIOXYDS— Intheratio8:n,or3BO+nBH>*. 

200.  CBBDimara  (Monodinic)  Cu'  Un^ 

Appendix,  201.  PULTTNVBin. 

Some  pohita  in  the  above  table  require  explanation.  Admitting  the  principle  stated  on  page 
33,  that  in  oxjda  crTStallizing  in  the  haxagoruU  system  the  number  of  atoms  of  the  negative  element, 
oxygen,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallixing  in  the  ietroifonal  syatem  this 
number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  sesquioxjds  Fe*  0*,  Al*  0'  are  hexagonal  species 
in  accordance  with  this  principle,  and  the  deutoxyds  Ti  0*,  Sn  0*  are  tetragonal  in  exemplification 
of  it,*  we  hare  reasons  for  the  following  conclusions.  In  the  Zindte  group,  since  water  (ice)  and 
dncite  are  hexagonal,  these  ispecies,  to^m  Ihua  cryetaUixed  (whatever  be  true  in  other  states^  may 
have  the  formulas  H*  0',  and  Zn*  O*.  In  the  Massicot  group,  since  the  two  species  mentioned 
occur  both  in  isometric  and  orthorhombic  forms;  and  since  the  orthoiiuMnbic  form  is  in  angle 

*  The  principle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a  multiple 
of  4^  that  the  forms  should  be  neeeeearUif  tetragonal,  but  recognises  that  tetragonal  forms  are  wen 
possible^    The  oxyd  Tl  0*  crystallises  not  only  in  tetragonal  forms,  but  also  m  orthorhombiCi 


192.  CiflamBtn 

Sn 

193.  BOTILB 

tl 

194.  OcTABaDBira 

Ifl 
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ckMQij  like  that  of  (nihorhombic  Ti  0*  (brodtdteX  the  angles  /a /and  7a  ^  being  99"*  89',  126"  29' 
in  cuprite,  and  99**  60,  126°  16'  in  brookite,  it  would  seem  to  be  true  that  whQe  the  isometrio  kinds 
haye  the  formulaa  Pb  0  and  Ou  0,  as  ordinarily  written,  the  orthorhombic  have  the  formulas  Pb*  0* 
and  Gu*  O*  (or  0u  0*) ;  and  that  the  latter  ought  to  be  arranged  with  the  deutoxyda,  in  the  same 
group  with  brookite,  whidi  also  has  2  of  oxygen.  (This  arrangement  would  have  been  adopted 
abore,  if  distmct  orthorhombio  forms  of  the  species  had  been  obserred  in  nature.) 

Again,  under  the  Butile  group  are  arranged  the  spedes  hausnuinnite  and  braunite,  ores  of  man- 
ganese. The  formula  of  hautmanmUe  is  commonly  written  ]!fn  Hn,  making  it  analogous  to 
species  of  the  Spmel  group.  But  it  accords  better  with  its  tetragonal  crystalliaation  and  its  rela* 
tions  to  Ti  O*,  to  write  it  An*  ttn.  Brauniie  has  been  shown  by  Bammelsberg  to  hare  a  oompo- 
sitkm  that  may  be  represented  by  the  formula  (Mn  Si)*  0',  in  which  Mn  and  6i  appear  as  replacing 
one  another.  The  constituents,  as  deduced  by  analysts,  are  3  lln + An  +  Si,  which  include  8  of 
ICn  and  8i  to  12  of  oxygen,  in  accordance  with  the  above  formula.  But  braunite  has  dosely  the 
crystalUmtion  of  Ti  (^  in  rutile ;  and  this  relation  is  brought  out  in  the  formula  2  Mn'  Mn +Mn 
Si,  above  given,  which  represents  it  as  corresponding  to  2  of  hausmannite  and  2  of  a  silicate  analo- 
gous to  siroon,  with  ^niiidi  silicate  also  it  is  isomorphous.  The  dose  relation  and  isomorphism  of 
Mn  and  81  assumed  in  the  formula  (ICn,  Si)'  0*  is  unsustained  by  fiicts. 


1.  PKOTOXTDS. 

172.  OUPBTTB.  Aes  caldarium  mbro-Aiscum,  Oerm.  Lebererzkupfer,  Agric^  Foss.,  834^  In- 
teipr.,  462,  1646.  Minera  oupri  calciformis  pura  et  indurata,  colore  rubro^  vulgo  Kupferglas, 
KnpferLebererz.,  Orofui^  Min.,  ITS,  1768.  CJuprum  tessnlatum  nudum  Imul,  Syst,  1*72,  tab. 
viiL,  1766;  CaiHrum  cryst  ootaSdrum  ib^  1768.  Octahedral  Oopper  Ore,  Bed  Glassy  Oopper 
Ore,  WUf  Foss.,  1771.  Mine  rouge  de  cuivre  Soffe,  Min.,  1772.  Mine  de  cuivre  vitreuse  rouge 
de  Lukf  Crist,  1772, 1783.  Bothknpfererz.  Cuivre  oxiduld  Oxydulated  copper.  Zigueline 
Beud^  Tr.,  ii  718, 1882.  Buberite  OJiopm.,  Pract  Min.,  63,  1848.  Cuprit  Eaid^  Handb.,  548, 
1846. 

ZiegelerB=TQe  Ore ;  Eupferlebererz;  Hepatinerz. 

Haarformiges  Botihkupferen ;  Cuivre  oxidul^  capillaire,  K ;  EupferblCithe  Houunk ;  Capillary 
Bed  Oxyd  of  Copper.    Chalkotridiit  CRock.^  Orundr.,  869,  1889. 

Isometric  Observed  planes,  0^  1,  i,  i-2  {e\ 
i-5,  2  (a'0, 8, 2-2  (a'),  3^  (o).  Figs.  1  to  8,  and 
f.  135.  Qeava^e:  octahedral.  Sometimes 
cubes  lengthenea  into  capillary  forms.  Also 
massive,  grannlar ;  sometimes  earthy. 

H.=3-5--4.  G.=5-85-615;  5-992,  Haid- 
inger.  Lustre  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various  shades,  particu- 
larly cochineal-red;  occasionally  crimson-red 
by  transmitted  light.  Streak  several  shades 
of  brownish-red,  shining.  Subtransparent — 
subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

Ooinm  Yar^— Oxyd  of  oopper,  ^=Qxygen  11-2,  oopper  88*8=100.    Sometimes  affords  traces 
of  f  " 


Tar.  1.  OrdSmary.  (a)  Ciystalliced ;  commonly  in  octahedrons,  dodecahedrons,  cubes,  and  intei^ 
mediate  forms;  the  ofystals  often  with  a  crust  of  malachite;  (&)  massive. 

2.  OapiBary;  OhahoirichUe.  In  capillary  or  acicular  crystallizations,  supposed  formerly  to  be 
ovthorfaombk,  but|  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  m  the  direction  of  the 
octahedral  axis  (Knop^  Jahrb.  Min.,  621,  1861). 
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3.  BarOyy;  TiU  Ore  (Ziegelerz  Chnn.).  Brick-red  or  feddlah-brown  and  eartbj,  often  mixed 
with  red  oxj^  of  iron;  aoxnetimee  near!/  black. 

The  AcpoAifiere,  or  Ui«r-cv«,  of  Breithiuipt  has  a  liyer-brown.  oolor.  Yon  Bibra  found  (J- pr*  Ch^ 
xcvi.  203)  the  tile-ore  of  Algodon  bay,  BoUvia,  to  contain  chlorine,  and  to  be  a  mixture  of  atacfr- 
mttOi  cuprite,  hematite,  and  other  earthj  material;  he  obtained  for  one,  atacamite  81*82,  cuprite 
10*86,  aeequio^d  of  iron  20*60,  gangue  34*42,  water,  antimooy,  and  loss  2*87.  In  two  others, 
atacamite  28 40,  33*26,  cuprite  12*77,  18*02, Ihnonite  26*00,  1907,  gangue  30*81,  82*67,  water,  an- 
timony and  loss  8*02,  2*09. 

Psrr^  •to« — Unaltered  in  the  closed  tube.  B3.  in  the  forceps  ftues  and  colors  the  flame  eme- 
rald-g^reen ;  if  preyiously  moistened  with  muriatic  acid,  the  color  imparted  to  the  flame  is  momen- 
tarily aaure-blue  from  chlorid  of  copper.  On  charcoal  first  blackens,  then  Aises,  and  is  reduced  to 
metallic  copper.  With  the  fluxes  giyes  reactions  for  oxyd  of  copper.  Soluble  in  concentrated 
muriatic  add. 

Obs. — Occurs  at  Oamsdorf  and  Saalfield  in  Thuringia,  at  Les  Capanne  Yecchle  in  Tuscany;  on 
i3ba,  in  cubes ;  in  Oomwall,  in  fine  translucent  crystals  with  natiye  copper  and  quarts,  at  Wbeal 
Gorland  and  other  Cornish  mines ;  in  DeTonshire  near  Tavistock ;  in  isolated  crystala,  sometimes 
an  inch  in  diameter,  in  lithomarge,  at  Ohessy,  near  Lyons,  which  are  generally  coated  with  nuda- 
chlte;  at  Eatherinenberg  in  Siberia;  in  South  Australia;  also  abundant  in  Chili,  Peru,  Bolivia, 
the  crystals  hi  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  commu- 
nication) ;  very  fine  crystals  fW>m  Andacollo  near  Ooquimbo. 

It  has  been  observed  at  Schuyler's,  Somerville,  and  Flemington  copper  mines,  N.  J.,  crystallised 
and  massive,  associated  with  ohrysocolla  and  native  copper ;  also  near  New  Brunswick,  N.  J.,  in 
red  shale ;  2  m.  from  Ladenton,  Bockland  Ca,  N.  Y.,  with  green  malachite  in  trap ;  at  Comwally 
Lebanon  Co.,  Pa. ;  m  the  Lake  Superior  region. 

When  found  in  large  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cupnie  by  Haidinger  from  the  Latin  cttpnim,  copper.  Chapman's  name  ru&«rt<0  (from  the 
Latin  ruber^  red)  is  prior  in  date  (L  a);  but  the  laws  of  derivation  would  change  it  to  rubrUe ;  and 
instead  of  introducing  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopted. 

Alt, — A  deoxydation  of  this  oxyd  of  copper  sometimes  takes  place,  prodnciiig  native  copper. 
It  also  beoomes  carbonated  and  green,  by  means  of  oarbonated  waters,  changing  to  malachite  or 
azurite ;  or  through  a  silicate  in  solution  it  is  changed  to  chiysocdlla ;  or  by  talang  oxygen  it  be- 
comes melaconite.    limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PBRIOXaABETB.    Peridaaia  Soacchi,  Kern.  Min.,  Naples,  1841.    Periklas  Cfarm. 

Isometric.    Figs.  1,  2.    Cleavage:  cubic,  perfect.    Also  iD  grains. 
H.=  nearly  6.    G.  =  3*674,  iJamour.     Color  grayish  to  dark-green. 
Transparent  to  translucent. 

Ooiiip.-*]ii[g;  or  magnesia,  with  1  part  in  26  of  protoxyd  of  iron.  Analyses :  1,  Scaodii  (L  a); 
3,  8,  Damour  (Ann,  d.  K,  IV.  liL  360,  and  BuU.  Soc.  G.  Fr.,  1849,  313) : 

te  8*66=97*60  8ca66hi. 
6«9'r=99'88  Damour. 
6*01=99*39  Damour. 

Pyr.,  etc. — ^B.B.  unaltered  and  infhslble.  With  cobalt  solution  after  long  blowing  assumes  a 
fiunt  flesh-red  color.  The  pulverized  mineral  shows  an  alkaline  reaction  when  moistened,  and 
dissolves  in  mineral  acids  without  effervescence. 

Obs. — Ocours  disseminated  through  ejected  masses  of  a  white  Umestone,  and  in  spots  of  small 
duPtered  crystals,  on  Mt  Somma)  sometimes  with  foraterite  and  earthy  magnesite. 

Named  flrom  ircpi,  abotUy  and  <Xdffif,  cleavage 

ArtUL — Formed  in  crystals  of  a  cubo-octahedral  form  by  makixig  lime  to  act  at  a  high  tempera- 
ture on  borate  of  magnesia  (Ebelmen) ;  by  the  action  of  chorhydric  gas  on  magnesia  (DeviUe) ;  by 
tho  action  of  chlorid  of  magnesium  on  lime  (Daubr^). 

174.  BUNBBMXnS.    Nlckelozydul  0.  Bergemann,  J.  pr.  CSl,  Ixxv.  243,  1868.    Protoiyd  of 

NlclceL    Bunsenite  Ikma, 

Isometric.    In  octahedrons,  sometimes  having  truncated  edges. 
H.=6'6.    G.=6'898.    Lustre  vitreous.    Color  jpistachio-green.    Streak 
brownish-black.    Translucent.     [Characters  of  mmute  crystals  half  a  line 


1. 

ttg  89*04 

2. 

93*86 

3. 

93-88 
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in  diameter.1    Artificial  cryBtals  observed  in  Blags  hare  a  metallic  lustre, 
and  brownisn-black  color. 

Oomp. — t^i,  or  pure  protoj^d  of  nickel 

Obo- — Oocors  in  cayities  with  other  niokel  ores,  and  ores  of  uranium,  at  Johanngeorgenstadt 
(G.  Bergemann,  J.  pr.  Gh.,  Izzy.  239). 
Named  after  Prot  Bnnsen,  who  observed  long  since  artificial  crystals  of  this  ozjd  of  nidceL 

176,  WATBR. 

Hexagonal.    Usual  in  compound  stellate  forms,  186 

one  form  of  which  is  shown  in  f.  136. 

G.=0-918,  Brunner ;  0-9178  at  32°  F.,  L.  Dufour. 
Colorless.  Inodorous.  Tasteless.  Liquid  above 
32°  F.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  60°  F.,  and  30  inches  of  the  barometer, 
weighs  252*4:58  grains. 

Oomp^— HO=Ozygen  88-89,  hydrogen  1  Ml  =100. 

Gbtu — ^The  density  of  water  is  greatest  at  39°*1  F.,  according  to 
Joule  and  Flayfair.  Despretz  obtained  39*'-176;  Hallstrdm  39'''38; 
Blagden  and  GHlpin  39° ;  Hope  39^*6 ;  Mundce  38''-804.  Below  this 
temperature  it  expands  as  it  approaches  82°,  owing  to  incipient  crystaUisation. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric  air,  often 
pore  oxygen  and  carbonic  acid,  besides  various  saline  ingredicDts,  as  salts  of  magnesia,  lime, 
iron,  soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  eren  tin, 
these  ingredients  being  derived  from  the  rodcs  or  soil  of  the  region.  For  citation  of  numerous 
recent  analyses  of  waters,  see  Eenngott*s  Uebersichfc,  1844-1862 ;  also  the  Jahresbericht  f  Gh.,  ete. 

Obs.— See  on  the  OrystaUization  of  Ice,  Leydolt,  Ber.  Ak.  Wiea,  vli.  477.  Also  A.  E.  Norden- 
s1d61d,  who  states  that  It  is  dimorphous ;  one  form  probably  orthorhomhic  (J.  pr.  Gh.,  Izxxv.  431). 

176.  ZINOXTB.  Red  Oxyd  of  Zmc  A.  JHmm,  Bmce's  Min.  J.,  i,  No.  2,  96,  1810.  Zinkoxyd, 
Bothzinkens,  Germ.  Zino  oxyd^  Fr.  Bed  Zinc  Ore.  Zinklt  ffaid,f  Handb.,  548,  1845.  8par- 
talite  R&K,  218,  1852. 

Hexagonal.  0  A  1=118°  T ;  a=l'6208.  In  quartzoids  with  truncated 
summits,  and  prismatic  faces  /.  1  A  1=127°  40'  (to  43'),  Eose;  /A  1= 
151^  63  ;  152°  20',  Levy.  Cleavage:  basal,  eminent;  prismatic.  Some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4— 4-5.  G.=6-43— 5-7.  6684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtranslucent.  Fracture  subconchoi- 
dal.     Brittle. 

Oomp«— 2n^0xygGn  19*74,  sine  80*26=100 ;  containing  oxyd  of  manganese  as  an  unessential 
ingredient  Analyses:  1,  Bruce  (La);  2,  Berthier  (Ann.  d.  M.,  It.  483);  3,  4,  Whitney  (Pogg., 
hod.  169);  5,  A.  A.  Hayes  (Am.  J.  Sci^  xlviii  261);  6,  W.  P.  Blake  (Mining  Mag.,  IL  ii.  94, 1860): 

2n  "An  Un  Pe 


l.ned 

92 

8 

=100  Bruce. 

2.     " 

88 

12 

=100  Berthier. 

8.    " 

94-46 

tr. 

,  Frankl.  4*49,  ign.  1-09-100-08  Whit 

4.     " 

96-19 

8-70 

,  undec  0-10=99-99  Whitney. 

6.     " 

93-48 

6-60 

0-36,  scales  J?e  0-44=99-78  Hayes. 

6u  TeBow 

99-47 

0-68 

,  ign.  0-28=100-38  Blake. 
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Thin  scales  magnifled  and  viewed  hy  tnuumitted  light  are  deep  yellow.  The  author  finds  bj 
means  of  a  high  magnifying  power  that  this  ore  is  free  firom  foreign  scales  of  red  o^d  of  iron  or 
other  substances;  and  conseiqaently  the  color  is  probably  due,  as  held  by  G.  Rose  and  J.  D. 
Whitney,  to  the  presence  of  Stn.  The  crystals  analyzed  by  BUke  (anaL  6),  which  contain  less 
than  1  p.  a  of  Mn,  were  orange-yellow  in  color. 

P^rr.,  etc — Heated  in  the  dosed  tube  blackens,  but  on  cooling  resumes  the  original  color. 
B.B.  infusible ;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  diar- 
ooal  in  B.F.  gives  a  coating  of  oxyd  of  sine,  yellow  while  hot,  and  white  on  cooling.  The  coating, 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  in  aci<Ui 
without  effervescence.  On  exposure  to  the  idr  it  suffers  a  partial  decomposition  at  the  surface, 
and  beoomee  invested  with  a  white  coating,  which  is  carbonate  of  sine 

Obs.— Occurs  with  Franklinite  and  also  with  caldte  at  Stirling  Hill  and  Mine  Hill,  Sussex  Go., 
N.  J.,  sometimes  in  lamellar  masses  m  pink  caldte.  It  was  first  notioed,  described,  and  analyzed, 
by  Dr.  Bruce.    Reported  as  forming  pseudomorphs  after  blende  at  Schneeberg. 

An  ozyd  of  zinc,  mixed  with  hydnite  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuscany,  whidi 
afforded  0.  Bechi  (Am.  J.  Sd.,  IL  xiv.  62)  2n  SI  726,  9e  47*450,  £[  20-826. 

Arti£. — Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Kdnigshiitte, 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegeu;  also  in  the 
fturnaces  and  roaat-heaps  at  the  New  Jersey  zinc  mines ;  surfiace  drusy,  color  white  to  amber- 
yellow  (Am.  J.  Set,  IL  xiiL  417);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
and  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  flimace  of  Van  DeusenvUle,  Mass. ;  also  at 
other  furnaces  in  Europe  and  America. 

177.  MA8SXOOT.    Bleigl&tte.    Lead-ochre.    Plumbic  Odire.    Oxyd  of  Lead.    Plomb  oxid& 

Massicot  Smt,  Min.,  346, 184L 

Orthorhombic  and  isometric  (artif.).  Massive ;  structure  scaly  crystalline, 
or  earthy. 

H.=2.  G.=8-0;  7-83-7-98,  from  Mexico,  Pugh;  9-2-9-36  when 
jmre.  Lustre  dull.  Color  between  sulphur  and  orpiment-yellow,  some- 
times reddish.     Streak  lighter  than  the  color.     Opaque.    Does  not  soil. 

Oomp. — ^^= Oxygen  V'lt,  lead  92'83=100;  more  or  less  impure.  Analyses:  1,  John  (Sohw. 
J.,  ir.  219,  xxxii.  106);  2,  3,  Pugh  (Ann.  Oh.  Pharm..  cl  128): 


Ph 

C 

3Pe,Ca 

Si 

1. 

89-10 

3-84 

0-48 

2-40=96-82  John. 

2.  Mexico 

92-91 

1*88 

9e  6*67 

jr.,  8  and  loss  O'U  Pugh. 

8.       " 

92-40 

138 

"  4-86 

0-14,        "        1-23  Pugh. 

The  specimens  analyzed  by  Pugh  were  fh>m  the  mine  of  Ouillenno,  near  Perote,  in  the  district 
of  Vera  Onus,  where  native  lead  also  is  reported  to  occur  in  galena. 

Pyr.,  •to.— B.B.  foses  readily  to  a  yellow  glass,  and  on  charcoal  is  easily  reduced  to  metallic 
lead. 

Oba.— It  is  aM  to  occur  at  Badenweiler  in  Baden,  in  quarts.  Gerolt  states  that  it  haa  been 
ejected  ihmi  the  volcanoes  of  Popocatapeti  and  Jztacdtuall,  in  Mexico.  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cbhahuila  in  considerable  quantities,  having  been  col- 
lected along  the  streams  between  Oeralvo  and  Monterey,  being  supposed  to  come  from  the  range 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  in 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  like  a  granular  mica  of  a 
nearly  golden  color.  The  natural  surface  is  slightiy  crystalline  and  shining,  and  when  broken  it 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Sd,  II.  viil  420). 

Occurs  also  at  Austin's  mines,  Wythe  Ck>.,  Ya. 

AxtiL — Artificial  cr3rstals  have  been  obtained  among  Aimaoe  products  and  by  direct  chemical 
methods,  as  well  aa  from  fusion,  which  were  orthorhombic  (rhombic  octahedrons,  etc.);  and 
others  that  were  isometric  (cubes,  dodecahedrons,  eta). 

178.  BtBIaAOONTTB.    KupferschwSrze  TTem.,  BergnL  J.,  1*789.    Black  Oxyd  of  Copper; 
Black  Copper.    Melaconite  Buoi^  Min.,  326,  1841.    Tenorite  Senwnola,  Opere  Minor!,  46,  Napoli, 

1841,  Bull  C.  Fr.,  xiii.  206,  1841-42.    Melaconiaa  A.  Soacehi,  Distrib.  Sist  Min.,  40,  Kapoli, 

1842.  Melaconite  Dana,  Ifin.,  618,  1860. 
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Isometric  and  ortborhombic  (artif.).  Earthy;  masBive;  pulyemlent; 
also  in  RbiTiing  flexible  scales.  Earelj  in  cuoes  with  truncated  angles 
(pseudomorpbous  ?). 

H.=3.  G.=6'25,  massive,  Whitney ;  5*952,  ib.,  Joy.  Lnstre  metallic, 
and  color  steel  or  iron-gray  when  in  tnin  scales  ;  dull  and  earthy,  with  a 
black  or  grayish-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
or  pulverulent. 

Var. — 1.  Earthy-black,  Bometimes  under  the  forma  of  orysials.  2.  In  aoaLea,  with  a  metallio 
lustre. 

OoBip.-^Ca  0,  or  ^  0*  (the  latter  for  the  orthorliombio)=Ozygen  20*16,  oopper  79*85=100. 
Aoa^raes :  I,  3,  Joy  (Pogg.,  Izxx.  287) ;  3,  id.  (Ann.  Lja  N.  T.,  viiL  121) : 

Cn  Pe         Oa         Si 

1.  Gq>per  Harbor       99*46       =99*46  Joy. 

2.  "  "  [96*20]       119        0*23        3*38=100  Joy. 

3.  "  "  9306        107        0*22        808=97*43  Joy. 

Pyr.,  0tc<— B.B,  In  O.F.  infusible ;  other  reactions  aa  for  cuprite  (p.  134).  Soluble  in  muriatio 
and  nitiic  adds. 

Oba.— Found  on  laya  at  Yesuvius  in  acalea  from  a  twentieth  to  a  third  of  an  inch  acroaa,  often 
bezagooal  and  sometimes  triangular  (Semmola) ;  and  alao  pulverulent  (Sacohi,  who  uses  the  name 
melaoonise  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  aa  a  result  of  the 
d«»mpo8ition  of  chaloopyrite  and  other  oopper  ores.  Abundant  thus  at  the  Ducktown  mines 
in  Tennessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  Ihe  latter 
place  a  vein  afforded,  aome  years  since,  40,000  lbs.  of  this  ore.  Imbedded  in  its  mass  there  were 
numerous  perfect  crystals,  having  the  form  of  ciibes  with  truncated  angles.  These  crystals  have 
been  regarded  as  peeudomoxphs  after  cuprite  by  Teschomacher,  Hayes,  and  others.  J.  D.  Whitney 
baa  pronounced  them  (Bep.  Ii.  Sup.,  iL  99)  original  crystals  of  the  species,  on  the  ground  that  tbie 
red  oopper  now  in  the  vein  occurs  only  in  octahedrons. 

Arti£ — Becquerel  obteined  tetrahedral  crystals  by  Aising  ozyd  of  copper  with  potash  (Ann.  Oh. 
Fhya.,  U.  102) ;  and  Jencsch  baa  described  (Pogg.,  evil  047)  orthorhombic  orystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  having  /a/=99'*  89\  /Ai=126o  29 ,  /A  1-1=122''  58', 
/a  I -1=113'  68',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  oxyd  of  copper 
to  the  dentozyds;  /a /in  brookite  being  99**  60',  and  /Ai=I2r  16'. 

MarcylOe  Shepard  (Manor's  EzpL  Red  River,  136,  1864,  Shep.  Kin.,  1857,  405)  is  an  uncertain 
mixture  fVom  the  Red  River,  near  the  Wachite  Mts.,  Arkansas.  Shepard  made  it  (L  c.)  a  mixed 
hydrous  chlorid  and  oxyd  of  copper,  as  if  containing  atacamite.  Specimens  put  by  him  into  the 
hands  of  Si  W.  Tyler  for  analysis  were  found  to  contain  (Am.  J.  Sci.,  IL  xti.  HI)  63*42  p.  a  of 
oopper  and  17*22  of  sulphur,  with  a  "  supposed  *'  amount  of  oxygen  and  water  set  down  at  8  of 
oxygen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39-70,  sulptud 
of  copper  (Cn  S)  47*70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
oopper. 


2.  SESQUIOXYDS. 


3'iO 
J3/ 


179.  OOBUMI>UM.    Oorindon  (=Sappbire,  Gomndum,  and  Bmery  united)  K^  Gilb.  Ann.,  zx. 
187,  1806,  Lucas  TabL,  i  267,  1806. 

Rhombohedral.    jBAif=86^  4',  <?Al(5)=122^  26';  (122°  25',  Kot     ^'^^^ 
iduurof);  a=l*363.     ObBerved  planes:  rnombohedrons,  ^,  i^,  l(i?),  —2, 
-1 ;  pyramidfl,  *-2  (f.  137,  139, 140,  and  plane  r  in  f.  138),  ^2,  2-2,  4-2, 
1-2, 4-2,  V-2,  8-2,  9-2 ;  Bcalenohedrons,  ft,  f,  i*  (=if^,  H,  H) ;  also  T; 
ar2,  i4^,  0. 
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139 


ti 


a 


0/\    i  = 

0/\    i  = 
(?A    2 

OA2-3  = 
(?Af2 

<?A4-3  = 

OAH  -- 

(?AV-f  = 
f2Af2,pyr. 

2-2  A  2-2,  « 

i-2A^  = 

*-2A4-2  = 
2   A2 


=162° 

19' 

=141 

48 

=107 

88 

=110 

9 

=118 

49 

=100 

24 

=120 

59 

=121 

68 

=128 

I  2 

=124 

=136 

58 

=151 

11 

=  78 

45 

Cleavage :  basal,  Bometimes  perfect, 
but  interrupted,  commonly  imperfect 
in  the  blue  variety ;  also  rhombonedral. 
Large  crystals  usually  rough.  Twins : 
composition-face  JS.  Also  masalYe 
granular  or  impalpable ;  often  in  layers  from  composition  parallel  to  H. 

H.=9.  G.=3*909— 4:'16.  Lustre  vitreous;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  star  of  six  rays 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white;  streak  uncolored.  Transparent — ^translucent.  Fracture 
conchoidal — ^uneven.    Exceedingly  tough  when  compact. 

Oomp.,  Vur^ — Pare  alumina  Xl=Ozygen  46*6,  aluminnm  53-i=100. 

There  are  three  subdirisioDB  of  the  species  prominently  recognized  in  the  arts,  and  until  early 
in  this  century  regarded  as  distinct  species ;  but  which  actuaOy  differ  only  in  purity  and  state  of 
crystallization  or  structure.  Hauy  first  (in  1805)  formally  united  them  under  the  name  here  ao- 
oepted  for  the  species,  though  the  fact  that  adamantine  spar  and  sapphire  were  alike  in  crystalliza- 
tion did  not  escape  the  early  crystaUographer  Bom^  de  Lisle,  and  led  him  to  suggest  their  identity. 

Tab.  1.  SAPFHms.—'Yd«ii^ac  (bluish  &)  Gr.;  Hyacinthos  (id.)  Pitn.,  xzxyii.  44;  Asteria  (the 
asteriated)  id.,  xzz\riL  49.  Jacut  Arab,  [tr,  name  in  India,  and  thence  Hyacinthus  VeL  (?)  King]. 
'AK0pii|  (red  S.,  the  Greek  meaning  bunung  coal)  pt,  Theophr.  Carbunculus,  Lychnis  (red  S.),  pt, 
PUfk,  xxzvil  26,  29.  Saphir,  Sapphirus,  WaiLy  Min.,  116;  Orientalisk  Bubm,  id^  117,  1747. 
MAsle  H,  Tr.,  1801.    Corindon  hyaUn  ir.,1805. 

Includes  the  purer  kinds  of  fine  colors,  transparent  to  translucent,  useful  as  gems.  Stones 
are  named  according  to  their  colors;  true  Rubify  or  Orienial  Buibyf  red;  O,  Tbpof,  yellow;  0. 
Bmerald,  green ;  0.  Amethyst,  purple.  A  yariety  haying  a  stellate  opalescence  when  yiewed  in 
the  direction  of  the  yertical  axis  of  the  crystal,  is  the  Asteriated  Sapphire  (Asteria  of  Pliny).  The 
ruby  sapphire  was  probably  included  under  the  SiSpa^  of  Theophrastus,  and  the  CaHnmcidua  and 
Lychnis  of  Fliny. 

2.  OoRUNDUif. — Adamas  Siderites  Plin.,  xxxyiL  16.  Slarund  Bind,  Ooriyindum,  Ooriyendum 
(fr:  IndiaX  Woodw.,  Oat.  Foss.,  1714,  1726.  Adamantine  Spar  (fr.  India)  Stack,  178-?  according 
to  Greyille  and  Klaproth  (y.  seq.).  Demantspath  Ktapr,,  Uem.  Acad.,  Berlin,  17^6-87,  Beriin, 
1792 ;  Beitr.,  L  47,  1796;  Wem.,  Bergm.  J.,  L  876,  390,  1789.  Spath  adamantiin  Ddameth.,  J.  de 
Phys.,  xzz.  12,  1787 ;  JffaS/y,  lb.,  198.  Corundum  GreviOe,  PhiL  Trans.,  1798.  Oorindon  JST.,  Tr., 
1801.    Corindon  harmophane  K    Corindon  adamantin  Bronffn.,  Hin.,  i.  429, 1807.    Korund  Oerm, 

Includes  the  kinds  of  dark  or  dull  colors  aud  not  transparent,  colors  light  blue  to  gray,  brown, 
and  black.  The  original  adamantine  spar  fh>m  India  has  a  dark  grayish  smoky-brown  tint,  but 
greenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in  distinct  crystals  often 
brge,  or  doayaUe-massiye.  It  is  ground  and  used  as  a  polishing  material,  and  beiug  purer,  is 
superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  thnes,  both  in  India  and  Burope. 
The  "  Armenian  stone  ^  below  is  supposed  by  King  to  haye  been  corundum  rather  than  emery. 

8.  BiCBBT. — 'AMd¥ti  i4  'Apiupias  [= Armenian  Whetstone],  Theophr.  S^idpir  Diaecor.^  y.  166. 
Kaadum  (fr.  NaxosX  Najduim  ez  Armenia^  Flin^  xxzyL  10.    Pyrites  yiyus  (?)  Plm.,  zszyl  3a 


Digitized  by  VjOOQIC 


ANHYDSOUS  OXTD&  139 

ifliyru,  Smiris,  Agnc^  1*066.,  1546.  Smergel,  Smiria  ferrea^  Wall,  Mul,  267,  1*747.  Smirgel, 
Sdunii^  Germ,    flmeril  JK,  Tr.,  1801 ;  Corindon  grantdeux  JZ,  1806. 

iDdadra  graniilar  oonmdum,  of  black  or  grayish-black  color,  and  oontaixis  magnetite  or  hema- 
tite intimately  mixed.  Feela  and  looka  much  like  a  black  fine-grained  iron  ore,  which  it  waa  long 
cooadered.  There  are  gradations  from  the  evenly  fine-grained  emery  to  kinds  in  which  the 
oonmdum  is  in  distinct  crystals.    This  last  is  the  case  with  part  of  that  at  (tester,  Maasachusetts. 

The  following  are  anal^jrses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  ScL, 
XL  X  354^  XL  53,  xlii  83.  The  oolomn  of  hardness  gives  the  efiiactive  abrasive  power  of  the  pow- 
dered mineral,  that  of  sapphire  being  100 ;  Kag.  stands  for  Magnetite: 


H. 

G. 

^ 

Mag. 

Ca 

Si 

fi 

1.  SafpMre,  India 

100 

4-06 

97-51 

1*89 

0-80 

=100-20. 

2.  Btdn/, 

India 

90 

97-32 

109 

1*21 

=99-62. 

S.  Cdrundum,  Asia  Mhior 

77 

8-88 

92*39 

1*67 

1*12 

2*06 

1*60=98*83. 

4          " 

Nicaria 

65 

3  92 

87-52 

7*50 

0*82 

2*01 

0*68=99-53. 

6.          « 

Asia 

60 

3-60 

86*62 

8-21 

0-70 

3*86 

1*16=101-04. 

6.          « 

58 

3-89 

93*12 

0*91 

1*02 

0-96 

2-86=98-87. 

7.          «' 

u 

65 

3-91 

84*56 

7*06 

9e 

83*25 

1*20 

400 

3*10=99*92. 

8.  Emery,  Kulah 

67 

4*28 

63*50 

0*92 

1*61 

1*90=101*18. 

9.       " 

Samoa 

56 

8-98 

70*10 

22-21 

0-62 

4*00 

210=99*03. 

10.      " 

Nicaria 

50 

3-75 

7106 

2032 

1-40 

412 

2-53=99*43. 

11.       " 

Kulah 

63 

4-02 

63*00 

30*12 

0-60 

2-36 

8*86=98*34 

12.       « 

Gumudi 

47 

3-82 

77*82 

8*62 

1-80 

8-13 

3*11=99*48. 

13.       " 

Naxos 

46 

8-75 

68-53 

2410 

0-86 

3*10 

4-72=101*31. 

14       »• 

Nioaria 

46 

8-74 

75*12 

18*06 

0-72 

6*88 

3-10=98*88. 

15.       " 

Gumuch 

42 

4*31 

60*10 

83*20 

0*48 

1*80 

6*62=101-20. 

16.       " 

Kulah 

40 

8*89 

61-05 

2715 

1*30 

9*63 

200=101*18. 

17.       " 

Chester 

33 

44  01 

50*21 

8-18 

find. 

18.       " 

i< 

40 

5002 

44*11 

8-26 

i< 

19.       " 

M 

39 

51-92 

42*25 

6*46 

ii 

20.       « 

M 

45 

74*22 

19-81 

5*48 

i( 

21.       " 

(C 

— 

84-02 

9-63 

4*81 

M 

Dr.  0.  T.  Jackson  makes  the  formula  of  emery  te  ^  and  puts  the  mineral  in  the  spinel  fhmlly. 
Bot  neither  microeooiHc  nor  chemical  investigations  appear  to  sustain  this  view. 

P3ns  etc« — BJB,  uni^tered;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  dear  glass, 
wfaidi  is  colorless  when  ttee  from  iron ;  not  acted  upon  by  soda.  The  finely  pulveri7,ed  mineral, 
after  long  beating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  adds, 
but  o(»verted  into  a  soluble  oompoond  by  ftision  with  bisolphate  of  potash  or  soda.  Friction 
odtes  dectrioily,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
length  of  time. 

Obs,  —This  spedes  is  assodated  with  crystalline  rocks,  as  granular  limestone  or  dolomite, 
gaeisa,  granite,  mica  slate,  dilorite  slate.  The  fine  sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisma  or  in  rolled  masses,  accompanied  by  grains  of  mag* 
Dstic  iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smith, 
oocors  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  dly  of  Pegu,  and  in  the 
kingdom  of  Ava;  smaller  individuals  ooeur  near  Bilin  and  Merowite  in  Bohemia,  and  in  the  sand 
of  the  ExpaiUy  river  m  Auvergne.  Blue  sapphires  are  brought  frt>m  Ceylon;  this  variety  was 
caOad  SaUunttem  by  Werner.  Corundum  occurs  in  the  Camatic  on  the  Malabar  coast,  m  the 
territories  of  Ava,  and  elsewhere  in  the  East  Indies ;  also  near  Canton,  China.  At  St  Gothard, 
it  oocors  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  feld- 
■par.  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids  on  tiie  Malabar  coast,  and  in 
GeOivara,  Sweden.  Emeiy  is  found  in  li^  boulders  at  Naxos,  Nicaria,  and  Samos  of  the  Grecian 
Blasds;  also  in  Asia  Minor,  12  m.  E.  of  Ephesus,  near  Gumuch-dagh,  where  it  was  disoovered 
ia  sita  by  Dr.  J.  Lawrence  Smith,  assodated  with  margarite,  chloritoid,  pyrite,  calcite,  etc, ;  and 
also  at  Kolah,  Adula,  and  Manser,  the  last  24  m.  N.  of  Smyrna ;  also  wiui  the  nacrite  (?)  of  Cum- 
beriand,  Bn^and.  Other  localities  are  in  Bohemia  near  Petschau ;  in  the  Ural,  near  Katharinen- 
bug;  and  in  ttie  Dmen  mountains,  not  far  dram  Miask ;  Frederick  Valley,  Australia. 

In  N.  America^  in  Mme,  at  Greenwood,  in  cryst  in  mica  sdiist,  with  beryl,  ziroon,  lepidolite, 
nre.  In  Mduackuaetiij  at  Chester,  corundum  and  emery  in  a  large  and  valuable  vein,  consisting 
Bttinlj  of  emery  and  magnetite,  associated  with  diaspore,  ripidolite,  margarite,  eta ;  the  oorun- 
^  oocasionally  in  blue  bi'pyramidal  crystals.  In  Connecticut,  at  W.  Farms,  near  Litchfield, 
iapafe  bbie  crystals;  at  Norwich,  with  sillimanlte,  rare.  In  Kew  York,  at  Warwick,  bluish  and 
Vn^  with  apinel,  and  often  in  its  cavities;  Amity,  white,  blue,  reddish  ciystala,  with  spinel  and 
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rutOe  in  gran,  limestone.  In  Nno  Jeney^  at  Newton,  bfaie  crystaU  in  gran,  limeetone,  with  grass- 
green  hornblende,  mica,  tonnnaline,  rare;  at  Vernon,  near  State  line,  red  crystals,  often  several 
inches  long.  In  Ptmnsylvanici^  in  Delaware  Go.,  in  Aston,  near  Village  Green,  in  large  crystals ; 
at  Ifineral  Hill,  in  loose  cryst ;  in  Chester  Co.,  at  UnionviJle,  abundant  in  crystals,  some  masses 
weighing  4,000  lbs.,  and  crystals  oocasionally  4  in.  long,  with  tourmaline,  margarite,  and  albice. 
In  K  OarMia^  in  Bunoombe  Co.,  blue  massiye,  deavable,  in  a  boulder ;  in  Gkiston  Co.,  crystals 
and  massive  oomndnm.  In  Cfeorgia,  in  Cherokee  Co.,  red  sapphire.  In  Oattfomiaj  in  Los  Angeles 
Co.,  in  the  drift  of  Ban  Francisqueto  Pass.  In  Canada^  at  Burgeas,  red  and  blue  crystals.  A  so- 
called  eTnery  from  Arrowsic,  l^ne,  ground  and  sold  under  this  name,  is  nothing  but  massive 
gamot,  much  of  it  mixed  with  hornblende. 

Bed  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  trans- 
parency and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom 
exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of  the 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of  about  an  inch, 
are  said  to  be  in  the  possession  of  the  kii^  of  Amcan.  Transparent  blue  sapphires  are  some- 
times over  three  inches  long. 

The  sapphire  of  the  Greek  (aain^ipoi)  was  the  lapis  lazuli,  which  agrees  with  the  character 
given  it  by  Theophrastus,  Pliny,  Isidorus,  and  others.  Pliny  remarks,  "Sapphirus  ccBruleus 
est  cum  purpura,  habens  pulveres  aureos  sparsos,''  partides  of  pyrite  which  are  frequently  dis- 
seminated through  lapis  lazuli,  looking  like  gold.  The  andent  names  applied  to  the  spedes  have 
already  been  given  in  the  synonymy.    See  further  on  this  subject,  King  on  FrecUma  Stones. 

a  U.  Bhepard,  after  showing  (Descr.  of  Em.  of  Chester,  Mass.,  London,  1865)  that  the  Chester 
emery  is  identical  crystaUographlcally  with  corundum,  takes  the  precaution  to  propose  the  name 
em/eriU  for  emery,  in  case  it  should  hereafter  be  estabhahed  as  a  distinct  spedes.  But  a  name 
thus  given  has  no  daim  to  recognition. 

Alt. — Corundum  under  some  circumstances  absorbs  water  and  changes  to  diaspore;  and 
perhaps  also  to  the  micarlike  mineral  margarite.  It  is  also  replaced  by  silica,  forming  qva/rti 
pseudomorphs. 

▲rti£. — ^Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (Ebd- 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  vessel 
fluoiid  of  aluminum  to  the  action  of  boric  add,  the  process  yielding  large  rhombohedral  plates 
(Deville  ft  Caron) ;  by  addition  to  the  last  of  fluorid  of  chromium,  iSfording  the  red  sapphire  or 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  much  of  this  chrome  fluorid, 
a  fine  green  kind ;  by  action  of  dilorid  of  aluminum  on  lime  (Daubr^). 

180.  TTRMATOTB*  *Ai/iarrri|f  [=Blood-stone]  pt  Thoophr^  826  B.O. ;  Dioscor^  v.  143,  A.O. 
40.  Hflsmatites  pt  PUn^  xxxvL  28,  38,  A.D.  77.  (l)Galen8e  genus  tertium  omnia  metalli 
inanissimnm,  Oerm.  Eisenglanz,  (2)  Hsamatites  pt=  Oerm,  Blutstein,  Glaakopf;  Agric^  Interpr., 
466,  468,  1546.  (1)  Speglande  Jemmalm,  Minora  fern  specularis,  (2)  Hsamatites  ruber,  (8) 
Odira  rubra,  TToOL,  259-266,  1747.  Eotheisenstein.  (1)  J&mmalm  tritura  rubra,  Bpeglands 
Eisenglimmer,  (2)  Haeoiatites  ruber,  (3)  Odira  pt,  OronsL,  178-185, 1768.  Specular  Iron;  Bed 
Hematite,  Bed  Ochre.  Per  speoulaire,  (2)  Hematite  rouge.  Sanguine,  ly.  (1)  Eisenglanz,  (2) 
Both  Eisenstein,  Bother  Glaskopf,  Bother  Eisenrahm,  Wsm^  Bergm.  J.,  1789.  Iron  Glance, 
Bed  Iron  Ore,  Bed  Oxyd  of  Iron,  Micaceous  Iron  Ore.  (1 )  Fer  oligiste,  (2)  For  oxyde  rouge, 
M.,  Tr.,  1801.    Hamatit  ffaium,,  Haid.  Handb.,  562,  1846,  Hansm.  Handb.,  282,  1847. 

Khombohedral.  B  A  5=86°  10',  0  A  5=122°  30' ;  fl^=l-3591.  Ob- 
served planes :  rhombohedrons,  ■^,  ^,  i^,  4?  h  1  (^)j  h  *?  ""^j  ""^j  ~1>  ~f  j 
-1,  -*,  -4,  -i,  -i.  -i,  -i ;  Bcalenohedrons,  i\  f ,  1",  f ,  4:%  4^,  4t,  ^\  ^\ 
-2*;  pyramids,  -§-2,  |-2,  |-2,  -^-2,  4-2;  priflms  /,  t-2,  t-|,  i-J;  and  the 
basal  plane  O. 

Oa    2=107°  40'  2  A  2=68°  47'  J?  A  f  2=154°  2' 

O  A  f  2=137  49  5  A  6=61  34  5  A  4-=143  55 

O  A  1-2=118  53  i  A  ^=143  7  B  A  ^^2=136  55 

O  A  1»=103  32  J  A  i=115  22  1»  A  i-2=162  41 

Cleavage:  parallel  to  H  and  0:  often  indistinct.  Twins:  composition- 
tsice  R  ;  also  O  (f.  145a).    Also  columnar — granular,  botryoidal,  and  stalao- 
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titic  sha]^;   also  lamellar,  laminsB  joined  parallel  to  0^  and  variously 
bent — ^thick  or  thin ;   also  granular,  friable  or  compact. 

EL=6-6— 6'5.    G.=4*6—6'3;  of  some  compact  varieties,  as  low  as  4*2. 
Lustre  metallic  and  occasionallj  splendent ;  sometimes  earthy.    Color  dark 


UlA 


143 


144 


145 


145a 


Elba. 


Elba. 


steel-gray  or  iron-black ;  in  very  thin  particles  blood-red  by  transmitted 
light ;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminse,  which  are  faintly  translucent  and  olood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
magnet,  and  occasionally  even  magnetipolar. 

Oomm  yar«— Sesqaiozyd  of  iron,  9e=0z7gen  80,  iron  70=100.  Sometimes  containing  tita- 
iduB  and.  magnesinm. 

In  a  tabular  crTstaUlne  hematite  from  Vesayina,  Bammelsberg  found  (Pogg.,  evil  453)\t'e  8*11 
and  Kg  0^4 ;  it  was  magnetic,  and  G.= 5*308;  the  hematite  may  have  oontmed  some  magnetite 
as  imparity.  Some  hematite  contains  titanium.  Orjstals  from  Eragerde  afforded  Bammelsberg 
(Pogg.,  dT.  528)  Fe  93-63,  fi  3-56,  *e  8-26=100-44=]5'e  1Ci  + 13  aPe,  or  ^Fe  Tiy  0»H-13  Pe. 

The  TBiieties  depend  on  texture  or  state  of  aggregation,  and  in  some  cases  the  presence  of  im- 
poritiea. 

Var.  1.  Specvlar.  Lustre  metallic^  and  crystals  often  splendent,  whence  the  name  spwukur  iron, 
%  When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  inicaceoua  hematite. 

2.  Com^pact  coknnnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submetaHic  to 
metallio;  color  brownish-red  to  iron-black.  Sometimes  called  red  Itematttej  the  name  hematite 
BBong  the  older  mineralogists  including  ^e  fibrous,  stalactitic,  and  other  solid  massiye  varieties 
of  this  species,  limontte,  and  turgite. 

S.  Red  Ochreous.  Bed  and  euthy.  Often  specimens  of  the  preceding  are  red  ochreous  on  some 
parts.    Reddle  and  red  chalk  are  red  ochre,  mized  with  more  or  less  day. 

4.  day  Iron'SUme;  ArgiOaceetu  hematite  Hard,  brownish-black  to  reddish-brown,  heavy 
etone;  o^n  in  part  deep-red ;  of  submetallic  to  unmetalllc  lustre;  and  affording,  like  all  the  pre- 
ceding, a  red  streak.  It  consists  of  ozyd  of  iron  with  day  or  sand,  and  sometimes  other  impur- 
itiea.  {b)  When  reddish  in  color  and  jasper-like  in  texture,  often  (»lled  jaapery  clay  iron-stone, 
(e)  When  oolitic  in  structure  (oonsistmg  of  minute  flattened  concretionsX  it  is  the  lenticular  iron 
ort. 

BiimyU  is  a  schist  resembling  mica-schist,  but  oontahiing  much  specular  ore  in  grains  or  scales, 
or  in  the  micaceous  form. 

Breithairot  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossing  obliquely 
ti»  vertical  axis,  passing  between  two  opposite  lateral  angles  (B.  H.  Ztg.,  xxv.  149) ;  and  farther, 
that  tiie  three  deavages  of  the  rhombohedron  are  not  quite  equaL 

Pyr^  6ftc«— B.B.  inAisible;  on  diarcoal  in  B.F.  becomes  magnetic;  with  borax  in  O.F.  gives  a 
bead,  whidi  is  yellow  while  hot  and  colorless  on  cooting;  if  saturated,  the  bead  appears  red  while 
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hot  and  yellow  on  cooling;  in  B.F.  gives  a  botUe-green  odor,  and  if  treated  on  ebarooal  with 
metallic  tin,  assnmes  a  ritriol-green  color.  With  soda  on  charcoal  in  R.F.  is  reduced  to  a  gray 
magnetic  metallic  powder.    Soluble  in  concentrated  muriatic  add. 

ObB. — ^This  ore  occurs  in  rooks  of  a]|  ages,  The  specular  variety  is  mostly  confined  to  crystal- 
line or  metamorphic  rocks,  but  is  also  a  resuH  of  igneous  action  about  some  volcanoes,  as  at  Yesu- 
vius.  Many  of  the  geological  formations  contain  Ihe  argillaceous  variety  or  day  iron-stone,  which 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but  this 
kind  of  clay  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  variety 
of  limonite  or  siderite.  The  beds  that  occur  in  metamorphic  rocks  are  sometimes  of  very  great 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteration  of 
stratified  beds  of  ore,  originally  of  marsh  origin,  whidi  wore  formed  at  the  same  time  with  the  endos- 
ing  rocks,  and  underwent  metamorphlsm,  or  a  change  to  the  crystalline  condition,  at  the  same  time. 

BeautiAU  crystallizations  of  this  ppedes  are  brought  from  the  island  of  Elba,  whidi  has  afforded 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdum  generosa 
metallis.'*  llie  surfaces  of  the  crystals  often  present  an  irised  taroish  and  brflUant  lustre ;  the 
faces  0  and  ^  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist,  when 
present,  in  determining  &e  situation  of  other  planes  when  the  crystal  is  quite  oomplez.  St 
Oothard  affords  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  Uie  form  of  rosettes 
(Eiaenroee),  and  accompanying  crystals  of  feldspar.  Near  Limoges,  fiance,  it  occurs  in  large 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Yesuvius,  and  particularly  in 
Fossa  Gancharone,  on  Monte  Somma,  where  it  incnists  the  ejected  lavas ;  also  formed  in  most 
recent  eruptions  about  the  frimeroles;  in  that  of  1855,  in  fine  crystallizations  about  the  fumaroles 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scaochi).  Arendal  in  Norway,  Longban  in 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Cleator  Moor  in  Cumberland, 
afford  splendid  specimens.  Bed  hematite  occurs  in  reniform  masses  of  a  fibrous  concentric 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Han.  In  Westphalia  it 
occurs  as  pseudomorphs  of  caldte.  In  Brazil  it  is  associated  with  quartz.  In  Chili  there  are 
immense  beds. 

In  y.  America,  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Itissouri,  at  the  Pilot  Knob 
and  the  Iron  Mtn. ;  the  former  660  feet  high,  consisting  mainly  of  an  Azoic  quartz  rock,  and  hav- 
ing specttkr  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  the 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blodcs,  many  10  to  20 
tons  in  weight ;  m  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  either 
cr3rstallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  spedmens,  are  in  northern 
New  York,  at  Gouvemeur,  Antwerp,  Hermon,  Edwards,  Fowler,  Canton,  etc. ;  Woodstock  and 
Aroostook,  Me.;  at  Hawley,  Mass.,  a  micaceous  variety;  at  Piermont,  N.  H.,  id.;  in  New  York, 
in  Oneida^  Hwkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.,  c(»ifitituting  one  or  two 
beds  in  the  Upper  Silurian;  the  same  in  Pennsylvania,  and  as  far  south  as  Alabama;  and  in 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carolina  a  micaceous  variety  in  schistose 
rodcs,  constituting  the  so-called  epeeukur  achisif  or  iiabirUe. 

This  ore  affords  a  considerable  portion  of  the  iron  manuliACtured  in  diflbrent  countries.  The 
varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  the 
iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed  in  polishing  metals,  and 
also  as  a  coloring  material  This  species  is  readily  distinguished  frcan  magnetite  by  its  red  streak, 
and  from  tuigite  by  its  greater  hardness  and  its  not  deoepitating  before  the  blowpipe. 

Named  hemaHie  from  ai/ia,  blood,  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  ('Aif(«r£rqc  (apOh),  which 
was  of  a  yellowish-white  color,  probably  a  yeUow  odire,  an  impure  form  of  limonite,  the  spedes 
long  called  brown  h&maiUe. 

AIL — ^By  deoxydation  through  organic  matter  fwrns  magndiUe  or  protoxyds ;  and  frt)m  the  latter 
comes  spathic  iron  by  combination  with  carbonic  acid ;  or  by  ftirther  deoxydation  through  sul- 
phuretted hydrogen  forms  jpyrHe.  "Bj  combination  with  water  forms  limonite.  Limonite,  mag- 
netite, and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arm— Formed  in  crystals  by  the  action  of  steam  on  dilorid  of  iron,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  permorid  of  iron  on  lime 
(Daubr^);  by  the  action  of  a  stream  of  muriatic  add  gas  on  Fe,  the  application  being  made  vexy 
slowly,  lest  the  Pe  be  all  converted  to  chlorid. 

180A.  Mabtetb.  (Martit  BreiffUj  Char.,  233,  1832).  Martite  is  sesquioxyd  of  iron  under  an 
isometric  form,  occurring  in  octahedrons  like  magnetite  (£  2X  and  supposed  to  be  pseudomor- 
phous,  mostly  after  magnetite.  H.=6— 7.  G.=4'809 —4*832,  Brazil  Breith.;  4*66,  Puy  de 
Dome ;  4*85,  Frassem,  Devalque ;  5*15,  Bnuol,  Ramm. ;  6*33,  Monroe,  N.  Y.,  Hunt  Lustre  sub- 
metallia  Cdor  iron-blacl:,  sometimes  with  a  bronzed  tarnish.  Streak  reddish-brown  or  purplish- 
brown.    IVscturi  oondhoidaL    Not  magnetic,  or  only  feebly  sa 


Digitized  by  VjOOQIC 


AITHTDBOUS  OZTDB.  148 

The  cryBtalfl  are  sametimes  imbedded  in  the  masBiYe  sesquiozyd.  They  ara  disting^ehed  ftom 
msgnetite  by  the  red  streak,  and  yery  feeble,  if  any,  action  on  the  magnetic  needle. 

Eoond  at  the  looalitiefl  mentioned ;  also  in  Vermont  at  Ohittenden ;  in  the  liarquette  iron  region 
Booth  of  L.  Superior,  where  crystala  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
martite;  Baea  laka,  Canada  West;  at  Monroe,  N.  T.,  in  a  rock  containing  quartz,  feldspar,  and 
bomblende,  and  imbedded  in  each  of  these  minerals ;  in  Moravia^  near  Schonberg,  in  granite. 

The  martite  of  Monroe  contains  some  ^e,  Bmah.  The  octahedral  crystals  from  Oiittenden,  Yt, 
according  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  slightly  red- 
dish streak,  with  little  ^e ;  and  part  give  a  red  powder  and  contain  no  !^e. 

Whether  the  crystals  of  martite  are  original  crystala  or  pscudomorphs  is  still  questioned ;  but 
the  latter  seems  to  be  the  most  probable  view.  Pseudomorphism  lUter  magnetite  would  imply 
that  the  Marquette  ore  bed  was  once  all  magnetite  in  compoaition,  Fe*  0^  and  has  been  changed 
to  the  aesquwzyd,  Fa'  0*,  by  an  addition  of  oxygen.  Rammelsberg  found  1  '88—2*80  p.  a  of  prot* 
oxyd  of  iron  in  the  Brazil  crystals.  The  octahedrons  from  the  fumeroles  of  Yesuvius  afforded 
Bammelsberg  (Mm.  Gh.,  159)  Fe  92*91,  :^e  6*17,  Mg  0*82=99-90.  The  crystals  from  Frassem, 
France,  contain  0*2  p.  a  of  sulphur,  which  suggests  that  these  may  be  pseudomcvphs  after  pyrite, 

181.  MSNAOOAMITB.  Specular  Iron  pt,  Eisensand  pi,  of  last  cent.  Menaohanite  (fr. 
Ocimwan)  Wm,  McGregor^  J.  de  Phys.,  72,  162,  1791,  Crell's  Ann.,  1791,  and  Kirwan's  Mhu, 
1796  (making  it  to  consist  of  iron  and  an  oxyd  of  a  probably  new  metal).  Eisenhaltige 
IStanene,  Menakanit  (fir.  domw.)  Klapr^  Beitr.,  iL  226;  (fr.  Aschaffenberg)  lb.,  232,  235,  1797. 
TStane  Gzyd6  femfdre  ff^  Tr.,  1801.  Mioaken  Karat^  Tab.,  74,  1808.  Titoneisenstein,  Titan- 
eisen,  Germ.  Titanic  or  Titani&rons  Iron.  Grlchtonite  (spelt  Oaitonite)  Boum^  Oat,  480, 
1813.  Azotomes  Bisenerz  (fir.  Gastein)  JfoJiSf  Grundr.,  11  462,  1824.=Kibdelophau  v.  Eob., 
Schweig.  J.,  Iziy.  1832.  lUnenit  {ft.  L.  Ilmen)  A.  T.  JTup/er,  Kastn.  Arch.,  z.  1, 1827.  Mohslte 
(fr.  Danphin^)  Levy,  PhiL  Mag.,  i  221,  1827.  Hystatlsches  Eisenerz,  Hystatite  (fr.  Arendal), 
BnU/L,  XJih^  64^  1830,  Char.,  236,  1832.  Basanomellm  (fi*.  St  Gothard,=Eisenrose)  v.  Kob., 
Gnmdr.,  818.  1838.  Washingtonlte  {ft.  Ckmn.)  Sh^.^  Am.  J.  Sci.,  zliii.  864,  1842.  Titaniofer- 
rite  Chapm^  MhL,  1848.    Paracdumbite  (fr.  Taunton)  Shep.,  lb.,  IL  zil  209,  1861. 

Ehombohedral ;  tetartohedral  to  the  hexagonal  type.    JR  A  -B=85^  40' 

—86''  10',  86''  5',  JRose  and  Descloizeaux,  85''  59',  Mohs.    Observed  planes : 

rhombohedrons,  f,  l(i?),  -5,  -4,  -2,  --J;   W^^ 
^^  mids,  1-2,  |-2,  -^2,  which  are  hemihedral :  also 

/,  i-2,  0.  Angles  nearly  as  in  hematite ;  O  A  JS 
=122°  23',  and  Ji  A  f  2=154°  0'  when  B  A  ^= 
86°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  due  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
face  O;  sometimes  producing,  when  repeatedj  a 
form  resembling  f.  144.     Often  in  thin  plates  or 

laminse ;  in  loose  grains  as  sand. 
BL=5— 6.    G.=4'6— 5.    Lustre  submetallic.    Color  iron-black.    Streak 

submetallic,  powder  black  to  brownish-red.    Opaque.    Fracture  conchoi- 

dal.     Influences  slightly  the  magnetic  needle. 

Oomp^  Var^Ti,  Fe)*  0'  (or  hematite,  with  part  of  the  iron  replaced  hy  titanium),  the  pro- 
pQitioii  or  Ti  to  Fe  Taiyioff.  Rammelsberg  writes  the  formnla  i^e  1ti+f»  l^e,  which  is  equivalent 
to  (I  Fe +i  Tif  0*+n  Fe'  0',  the  Fe*  O*  being  in  yarying  proportions.  Sometimes  also  oontain- 
iog  magnesia  or  manganese,  whence  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)*  0*. 

The  Taiieties  recognized  arise  mainly  from  the  proportions  of  iron  to  titanium.  They  have 
lieen  named  as  foUows,  commencing  with  that  containing  the  most  titanium.  No  satisfactory 
external  distinctions  hare  yet  been  made  out: 

L  KAddophane.  Abont  30  p.  c  titanium  (anal.  1).  In  oystals,  but  usually  massive,  or  in  thin 
platM:  Ba  i?=B5"  59^;  0.=4*66l,  fr.  Gktftein,  Mohs;  4*723--4'736,  ib.,  Bieith. 

1  Orichiomte.    Ckmipositi<m  essentially  hlie  that  of  the  preceding  (anaL  2  and  28).    In  acnls 
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rbombohedronB,  with  basal  deavage;  ^Ai?=66''  62f;  -6  A -6=61°  27';   arr4''79,  from  St 
Criatophe  (original);  4*689,  same  compound  from  Ingelabeig,  Ramm.  (anaL  23);  luatre  bright 

3.  HmmUe.  2&--30  p.  a  titanium,  and  near  the  preceding  in  compoaition,  but  oontaming  more 
seaquiozyd  of  iron  (anal  3^  27).  Cryatallized  and  maaaive;  IiAB=:Sy  43';  G.=4'U96,  fr. 
Ilmen  Mta.  (original),  Breith. ;  4'81— 4*873,  ib.,  Ramm.  Por  aame  compound  fr.  Egeraund,  4*744 
—4*791,  Bamm.;  fr.  KragerOe  4*701. 

4.  Menaccanite.  About  25  p.  a  of  titanium,  and  with  more  sesquiozyd  of  iron  than  m  the 
preceding  (anal  7-10,  28,  29).  Maaaive,  and  in  grains  or  as  a  sand  (Eisensand).  G. -4-7—4*8, 
fr.  near  Menaocan,  Cornwall  (orig.)^  Similar  compound  from  Iserwieae,  4*676—4*762,  BamnL 
(leerine?) 

5.  HysUxtUe,  16—20  p.  o.  titanium,  and  much  9e  (anal  11-14).  £  A  /?=86°  10';  G.=:5,  fr. 
Arendal  (orig.).  WcuihinaUmUe  belongs  here  (anal.  13,  14.  SO).  Occurs  in  large  tabular  ratiier 
dull  orystala;  R  A  £=86^  approzhnately ;  6.=4*963,  fr.  Westerly,  B.  L,  and  6*016,  fr.  Litchfield, 
Ot  (orig.),  Sliepard;  for  latter,  4*986,  Ramm. 

6.  UddevaUUe  D.  About  10  p.  a  titanium  and  70  p.  o.  of  9e  (anal  16).  The  Aschaffenberg 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=:4'78. 

7.  BoMfiomekm  (Eisenrose  of  the  Alps).  6  to  8  p.  c.  Ti,  and  76  to  83  of  Fe  (anaL  17).  0.= 
4*96—6*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematiie.    Containing  less  than  3  p.  c.  of  titanium  (anaL  36). 

9.  Magneaian  Menaccanite;  2*icrotamie  D.  Contains  10  to  16  p.  a  of  magnesia,  anal.  24 ;  formula 
(te,  iig^'iH]  0.=4*293 — 1*818.    Named  from  rupot,  hiUerj  m  allusion  to  the  magnesia. 

The  Mohsile  is  of  uncertain  locality  and  composition.  The  occurring  rhombohedron  affords  the 
angle  78°  46'  (Levy);  crystals  tabular;  in  twins;  no  deayage  observable. 

The  loose  Jron^sand  of  Iserwiese,  called  uertne,  is  in  part,  at  least,  in  isometric  octahedrons ; 
and  the  irappischea  Eiaenerz^  Breith.,  is  similar.    See  Iserinb  beyond. 

ParacokmbiU  is  an  iron-black  mineral  from  1  m.  S.W.  of  Taunton,  Mass.,  having  H.  about  5. 
Pisani  has  proved  it  to  be  of  this  species.    He  found  G. =4*363,  H.  4*5. 

Analyses :  1,  v.  KobeU  (Schw.  J.,  Ixiv.  69,  246);  2,  Marignac  (Ann.  Ch.  Phys.,  Ill  ziv.  60);  3,  4, 
Mosander  (Ak.  H.  Stockh.,  1829,  220,  Fogg.,  six.  211);  6,  Belesse  (Th^  sur  Tempi  de  I'anaL, 
etc,  p.  46);  6,  R  Rose  (Pogg.,  iiL  163);  7,  v.  KobeU  (L  c.);  8-12,  Mosander  (L  c);  13,  Kendall 
(This  Min.,  2d  edit,  627);  14^  Marignac  (L  c.) ;  16,  Plantamour  (J.  pr.  Oh.,  xxiv.  802);  16-18,  t. 
KobellO-c);  19,  T.  a  Hunt  (Rep.  G.  Can.,  1849,  1860,  106,  and  1863,  601);  20,  J.  Miiller 
(Jahrb.,  1869,  776);  21,  22,  Damour  (Ann.  Gti.  Phys.,  11  446);  23-36,  Raromelsberg  (Pogg.,  dv. 
497,  and  Min.  Ch.,  406): 


1.  Gastem,  ROM, 

2.  St  Christophe,  Oneht. 

3.  Bmen  Mts.,  Ilmeaiie 

4.  "  '* 
6.            " 

6.  Egersund  " 

7.  "  MwMc 

8.  "  " 

9.  "  '*' 

lo!        " 

11.  Arendal,        HystaHU 

12.  "  " 

13.  Litchfield,  '* 

14.  »  " 
16.  Uddewalla,     TUan.  L 

16.  Aschaffenberg,  " 

17.  Schweiz,    Baaamam, 

18.  *'        TiUmic  L 

19.  St  Paul's,  Canada 

20.  Mazhoven,  Bav. 

21.  Antioquia,  R.  Chico 

22.  '*       Cienaga 

Sp.  gr.  li       Fe 

28.  Ingelsberg                4*689  68*03  2*66 

24.  Warwick,  N.  Y.  4*313,  4*298  67*71     

26.  Ifanen  Mts.             4*81,  4-878  46*98  14*30 

26.  Egersund             4*744,  4*791  61*80  8*87 


3*60 


0*80 
1*69 


Ca 

=100  KobeU 

^—=100  Marignac 

=99*39  Mosander. 

0*26,  €r  0-38,  Si  2*80=100*17  M. 
0*6,  Sn  0-6,  ^b  0*2=101*4  DoL 

=100  Rose. 

=99*81  KobelL 

0*60,  <Sr  0*33,  8i  1*66=98*75  M. 
0*49, tt,^e  0*68,  Si  0*07=99*18  M. 
0*90,  ^  012,  Si  0*81=9913  M. 
0*88,  Si  1*17=99*29  M. 
0*86,  ^r  0*44,  Si  1*88=100*28  H. 

=99-98  Kendall. 

=100  Marignac 

^  F,  Si,  loss  1*87  Plantamour. 

=100  KobeU 

=100  KobelL 

=100  KobelL 

=99*68  Hunt 

0*30,  Xl,  Si  2*47=100*16  MOller. 

=100  Damour. 

=100  Damour. 


f*6       ^    lilg 


88*30  4-80    1*66=99-94 

26*82  0*90  18-71=99*14 

36*62  2-72    0*69=100*06 
39*88      Mr.      0*40=100-40 


f*e¥i:Pe 

1  :  0 

1  :  0 

6:  1 

9  :  ] 


Digitized  by  VjOOQIC 


ANHTDB0IT8  OZTDB. 


145 


Balio. 

^.gr. 

*i 

fe 

»e 

Mn 

% 

*eti:Pe 

4-701 

46-92 

11-48 

39-82 

1-22=99-60 

9  :  1 

4-752 

37-13 

28-40 

29-20 

8-01 

2*97=100-71 

8  :  1 

4*676 

42-20 

23*86 

80-67- 

1-74 

1-57=99-44 

8  :  1 

4-986 

23-72 

63-71 

22-39 

0-25 

0-50=100-57 

1  :  1 

6-060 

16-20 

69*91 

12-60 

0-77 

0-55= 10003 

1  :  2 

4-943 

10*02 

77*17 

8*52 

1-33,  Xl  1-46=98-60 

1  ;  4 

6-127,  6160(1)  918 

81-92 

8-60 

=99-70 

1  :  4 

6187,  5-209 

9-10 

88-41 

7-68 

0-44 

<r.  =100-58 

1  -.4 

6-2406 

3-55 

98-63 

2-26 

=100-44 

1  .-  18 

27.  Enger6e 

28.  Iserwieee 

29.  " 

30.  litdiileld,  Gt 

31.  Etisenach 
31  foanun 
83.  Bizmen  YaL 

34.  St  Gothard 

35.  Erageroe 

With  the  analTses  28  to  86  the  ratio  of  ^e  iti  to  9e  is  given  in  the  last  column,  from  Bammelsbeig, 
who  writes  the  formula  for  23,  24,  tefi;  for  26,  6  te  Iti  +  Fe;  for  26,  9  :^e  fi+l'e,  and  so  on. 
Botoaknlating  the  ratio  between  the  metals  combined  and  the  ozjrgen,  for  these  same  analyses, 
wehsTD: 


Metals. 

Oxygen. 

Batia 

Metals. 

Oxygen. 

BaUo. 

23. 

21-77 

82-11 

1  :  1-48 

AnaL80. 

20-62 

30-80        ] 

L  :  1-50 

24. 

22-71 

84-64 

1  :  1-62 

"     81. 

20-29 

30-62        ] 

L  :  1*51 

25. 

20-67 

31-56 

1  :  1-50 

«     82. 

2014 

30-29        ] 

L  :  1*60 

26, 

20-09 

3211 

1  :  1-60 

"     33. 

20-07 

3014        J 

L  :  1-50 

27. 

20-58 

31-48 

1  :  1-68 

"     34. 

20-23 

30-44        ] 

I  :  1-50 

28. 

21-17 

81*67 

1  :  1-50 

«     36. 

20-13 

30-22        1 

L  f  1-50 

29. 

20-62 

31-64 

1  :  1-64 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2:3,  which  shows  still  better 
Qiat  they  correspond  with  the  general  formula  R*  0*.  Analyses  1  to  22  afford  this  same  ratio  and 
fbrmnla.  Bose  made  the  formula  m¥i+n  Fe,  assuming  that  the  te  obtained  in  the  analyses 
arose  firom  the  oxydation  of  a  supposed  titanic  oxyd  (Ti*  0")  at  the  expense  of  the  l^e.  This 
Tiew  is  not  sustained,  since  it  has  been  proved  that  the  l^e  exists  as  such  in  the  ore. 

For  other  analyses:  fi*.  Harzburg  in  Oabbro,  Streng,  B.  H.  Ztg.,  xxiii  56;  ft.  Gape  de  Yerd 
Islefl.  SlTa,  0.  B.,  Ixv.  1867 ;  ft.  Ldbauer  Berg,  B.  Oalberla,  Ber.  Iris  Dresd.,  1866,  136. 

ParaeolwnMe  afforded  Pisani  ¥i  36-66,  Pe  3-48,  te  3908,  M  gl-94^  Oa  206,  Si  and  hisoluble 
matters  10-66,  Si  7-66  (Am.  J.  SoL,  II  xxxyii.  359).    It  is  so  mixed  with  the  gangue  that  it  is  ex* 
tr^nely  difiBcult  to  obtain  it  pure.  A  menaccanlte  found  at  Bi^jam&ki,  Finland,  contains  some  colum-    - 
He  add  repladng  part  of  the  titanic  (Pogg.,  oxxil  616). 

Pyr.,  etc. — B.B.  hifosible  in  O  F.  although  slightly  rounded  on  the  edges  in  RF.    With  borax  | 
nd  salt  of  phosphorus  reacts  for  iron  in  O.F.,  and  with  the  latter  flux  assumes  a  more  or  less  in-  I 
tense  brownish-red  color  in  B.F. ;  this  treated  with  tin  on  charcoal  changes  to  a  yiolet-red  color  ' 
when  the  amount  of  titanium  is  not  too  smaU.    The  pulverized  mineral,  heated  with  muriatic  add, 
is  slowly  dissolved  to  a  yellow  solution,  which,  filtered  from  the  undecomposed  mineral  and  boiled 
with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color.    Ducomposed  by  flision  with 
Iwiilphate  of  soda  or  potash. 

Oba. — ^The  prmdpal  Eurc^an  localitieq  of  this  spedes  have  been  enumerated  above.  One  of 
the  most  remarkable  is  at  Kragerde,  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  whidi 
lometimes  afford  crystals  weighing  over  1 6  pounds.  Fine  crystals,  sometimes  an  indi  in  diameter, 
oocar  in  Warwidc,  Amity,  and  Monroe,  Orange  Co.,  N.  Y.,  imbedded  in  serpentine  and  white  lime- 
stone, and  associated  with  spinel,  chohdrodite,  rutUe,  etc. ;  also  4  m.  west  of  Edenville,  and  near 
Greenwood  ftimace  with  spinel  fmd  chondrodite ;  also  at  Chester  and  South  Boyalston,  Mass. 
Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St  Paul  in  Canada,  hi  syenite ;  one  bed,  90  feet 
tfaidc,  continues  on  In  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seignory  of  St 
Frauds,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentme ;  G-.= 4-56— 4-66;  also 
with  labradorite  at  ChAteau  Bicher.    Grains  are  found  in  the  gold  sand  of  California. 

181  A.  ISEsrra.  (Titaneisenstein  pt,  Magnetischer  Eiaen-Sand  pt,  Wem.  Iserin  (ft.  Iser) 
Wenu,  Letstes  Min.,  26,  52,  1817,  Hoflbn.  Min.,  iv.  258,  1817.  Oktagdrirches  Titaneisen-O^d 
Wen,  laerin  BreiifLj  Char.,  61,  1820.  Hexaedrisches  Bisen-Erz  Moha,  Mm.,  436,  1839.)  Iserite 
U  snppofled  to  be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Forms  like  t 
J,  5,  6,  8, 

Analyses :  1,  Bammelsberg  (Mm.  Ch.,  419) ;  2,  v.  Hauer  (Ber.  Ak.  Wien,  xix.  360) ;  8,  Edwards 
(Bepu  Brik  Assoc,  1866);  4^  Yogel  and  Bischauor  (Jahresb.,  1856,  840): 


ft 

Fe 

*e 

Mg 

1.  leerwieee 

67-19 

15-67 

26-00 

1-94=100*60  Bamm. 

2.  Flattensee,  Hung. 

30-71 

49-93 

18-88 

3-79=103-31  Hauer. 

8.  Mersey 

18-20 

42-08 

31-10, 

£l  8*62,  314*02=99-02  Edwards. 

4.8aberberg 

18-63 

63*00 
10 

17-79 

=99-32  V.  &  B. 
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The  locality  of  leerwiese  gave  the  name  to  this  mineral  The  titanic  iron-sand  is  partly  in 
octahedral  forms,  and  this  portion,  if  not  all,  is  the  iserine.  Yet  it  is  still  doubted  whether  the 
otahedrons  are  regular  octahedronSi  or  whether  they  are  acute  rhombohedrons  with  truncated 
apices,  and  therefore  true  ilmenite.  The  Iserwiese  crystals,  as  analyzed  by  Rammelsbeig  (anal 
1),  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxygen  than 
the  formula  B^  0*  requires,  and  is  still  further  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Fok,  on  the  Platensee,  as  analyzed  by  v.  Hauer  (anai.  2),  affords  the  general  formula  (Fe,  Ti)'  0* 
+Pe'0»,  equivalent  to  FeO  TiO«-hFe*0*  (or  f'e  Ti+3Pe).  G.=4-817.  The  grains  were  in 
part  octahe(&ons,  and  some  with  truncated  angles. 

The  sand  on  the  Mersey  comes  from  the  shores  nearly  opposite  Liverpool,  and  is  mixed  with 
magnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  0'  (or  8  (Fe, 
Tl)^0')+ 6  te  9e  (or  5  of  magnetite).  Minute  octahedrons  occur  at  Baliycrogan,  Mull  of  Oantyre, 
Sand  from  Miiggelsee,  near  Berlin,  having  G.= 5*075,  afforded  Rammelsberg  a  similar  composi- 
tion, but  with  only  6'20  p.  c.  i^  it  giving  him  the  formula  Fe  0  Ti  0*+  6  of  magnetite.  It  is  not 
stated  that  this  sand  is  octahedral.  The  ore  from  Silberberg,  near  Bodenmais,  in  Bavaria,  corre- 
sponds nearly  to  4|  (Fe,  Ti)*  0'+  8  Fe*  0',  and  therefore  comes  under  the  general  formula  B*  0*. 

Waltershausen  has  obtained  from  octahedral  crystals  of  an  iron-sand  fh)m  Etna  (Yulk.  Gest 
121X  having  Q.=4*43,  fi  12*38  and  Fe  92*  18 =104*56.  The  analysis  needs  repetition,  A.  Knop 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giving  the 
ratio  1 :  1*26  between  the  metals  and  oxygen.    See  undeir  Magnbtitx. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria,  Puy-de-Bome  in  France. 

182.  PBROFSKITB.    Perowskit  G.  Rose^  Pogg.,  xlviil  558, 1839,  Beis.  TJraL,  ii  128. 

Isometric,  Eose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  0,  7, 
Ij  2,  i-f,  i-|,  ir\,  2-2^  3-3,  2-|,  |-|.  Habit  cubic ;  f.  1, 6, 16  ;  also  17,  except 
that  the  planes  are  *-f.  Rhombohedral,  Descl.  (fr.  Zermatt) ;  with  HA  IS 
nearly  90°.  Perhaps  dimorphous.  Cleavage :  parallel  to  the  cubic,  or 
rhombohedral ;  faces  rather  perfect. 

H.=:5-5.  G.=4:-017,  fr.Achmatovsk;  4-03— 4*039,  fr.  Zermatt,  Damom-; 
4-02,  fr.  Schelinffen,  Seneca.  Lustre  metallic — adamantine :  color  j)ale 
yellow,  honey-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  iron- 
black  ;  streak  colorless,  grayish.     Transparent  to  opaque. 

Oomp.— (Ga+ Ti)  0"=R*  0"=Titanic  acid  69-4,  lime  40*6=100.  Analyses :  1,  Jacobson  (Pogg., 
bdi  596);  2,  Brooks  (ib.);  3,  4,  F.  Seneca  (Ann.  Oh.  Pharm.,  dv.  371);  5,  Damour  (Ann.  d.  M., 
V.  vi  612) : 

ti         Ca        *e 

1.  Achmatovsk,  black         68*96    39*20    2*06    %,  An  ^.=100*22  Jacobson. 

2.  "  broton       69-00    36-'76    4T9  "     Q-ll— 100-07  Brooks. 

3.  Bchelingen,  l^ack  68-95    35-69    6-23=100-87  Seneca. 

4.  "  "  59-80    35-94    5-99=101*23  Seneca. 
6.  Zermatt,  yeUow        (})  59*23    39-92    1-14=100-29  Damoar. 

Pjnr.,  etc.— In  the  forceps  and  on  charcoal  infUsible.  With  salt  of  phosphorus  in  O.F.  dissolve? 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling ;  in  R.F.  the  bead 
changes  to  grayish-green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decomposed  by 
boiling  sulphuric  add. 

Obs«— ^>ccurs  in  small  ctystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  crystal' 
lised  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural ;  at 
ScheUngen  in  the  Kaisersthal,  in  white  or  yellowish  granular  limestone,  with  mica,  magnetite,  and 
pyrochbre;  in  the  valley  of  Zermatt,  near  the  Findelen  glader,  where  crystalline  masses  occur, 
in  talcose  sdiist,  as  large  as  the  fist,  and  the  mterior,  if  not  the  whole,  is  of  a  light  yellow  color 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphenc,  zircon, 
corundum,  rutile,  titanic  iron,  serpentine,  etc ;  at  Wildkreuzjoch,  between  Pfltsch  and  Pfunders 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0,  t; 
i-},  3-3,  2-^,  }•}.    Also  in  black  oulKM)ctahedrons  at  l^ignet  Gove,  Arkansas  (Shepard). 

Named  after  v.  Perofski  of  St  Petersburg. 

On  cryst,  see  G.  Rose,  L  c. ;  Kokscharof;  Min.  BnssL,  1.  197 ;  Hessenberg,  Min.  Not.,  iv.  20 
Desdoiseauz,  Ann.  d.  M.,  Y.  xiv.  417.    If  the  forms  were  all  isometric,  they  would  still  be  dosely 
isomorphous  with  the  rhombohedron  of  hematite. 

Artu. — ^Formed  in  crystals  by  making  lime  to  act  at  a  high  temperature  on  silicate  of  titanium 
(Ebelmen). 
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8.  COMPOUNDS  OF  PROTOXYDS  AlfD  SESQUIOXYDS.        ,, 

183.  8PINBL.  'J  '^  *-/ 


^ 


Isometric.  Observed  planes :  1,  /,  O,  2,  3-3.  Habit 
octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
times convex.  Cleavage:  octahedral.  Twins:  f.  50; 
composition-face  1. 

H.=8.  G.=3-5-4-9;  3-523,  Haidinger;  3-575,  red 
spinel.  Lustre  vitreons ;  splendent — neany  dull.  Color 
red  of  various  shades,  passing  into  blue,  green,  yellow, 
brown  and  black;  occasionally  almost  white.  Streak 
white.  Transparent — ^nearly  opaque.  Fracture  con- 
choidal. 

Ooasp^  Var« — Consists  of  alumina  and  magnesia,  l^Ig  Si,  with  more  or  less  of  the  magnesia 
(Ag)  nsnallj  replaced  by  protozjd  of  iron  (^e),  and  sometimes  also  in  part  by  lime  (Ca),  protozyd 
of  manganese  (Mn);  and  the  alumina  in  part  by  sesquioxyd  of  iron  (I'e).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  Her' 
cynUe  and  GaktviU,    Mg  Sl= Alumina  72,  magnesia  28=100. 

Tar.  1.  Ruby^  or  Magnesia  Spind,  "ktSpa^  pt,  'A^dpara  «/5i  MfXi»roi»,  Thoophr,  Oarbunculus 
pt,  Lychnis  pt  [rest  ruby  sapphire],  PUn,,  zzzvlL  25,  29.  Spinella,  Oarbunculus  pt,  Rubiuus 
pt,  Oarb.  ruber  parvus,  =  (?^m  Spinel,  Ballagius  (a  pallido  colore  videtur  appellas8e),  =  G'er77i. 
Ballas,  Lychnis,  =  &mn.  Gtelblichter  Rubin,  Agric^  Foss.,  293,  Interpr.,  463,  1546.  Rubin  ori- 
entales  octaedrid,  seu  octo  hedris  comprehensi,  quae  modo  triangula  sunt,  modo  trapezia,  allquan- 
do  hedne  oblongBe  angulos  solidos  occupant,  etc.,  Cappder^  Prod.  Grystallogr.  Lucerne,  1723. 
Bubinus  pt  (Spinell,  Ballas,  Rubioelle),  Wallj  Min.,  115, 1447.  Rubis  spinelle  octaedre  (Spinelle, 
Balus),  de  Liide^  Crist,  ii.  224,  1783  [by  de  L.  first  made  distinct  in  species  fh>m  Ruby  Sapphire]. 
— Clear  red  or  reddish ;  transparent  to  translucent;  sometimes  snbtranslnoent  G.=3'52~3'58. 
Composition  Mg  ^\  with  little  or  no  f^e,  and  sometimes  ozyd  of  chrome  as  a  source  of  the  red 
odor. 

Yarieties  are  denominated  as  follows :  (a)  Spind-Rubyy  deep-red ;  (b)  Bala^-Rvby^  rose-red ;  (e) 
JftiWegfle,  yellow  or  orange-red ;  (^)  Almandint^  violet 

2.  CeyUmitey  or  IroftrMagnesia  SpineL  Geylanite  (fr.  the  French  spelling  of  Oeylon)  Ddameffu^  J. 
de  Phys.,  xKL  23,  1793.  25eylanit  Karst,  Tab.,  28,  72,  1800.  Pleonaste  K,  Tr.,  1801.  Ceylonit 
Raman,  Candite  (fr.  Candy,  Oeylon)  jawm.— -Color  dark-green,  brown  to  black,  mostly  opaque  or 
Deady  so;  Q.=3*5— 3*6.   Composition  (%,  ^e)  &  or  (Mg,  fe)  (^  l^e). 

3.  MagnesiorLime  J^inelt  Color  green.  From  analyses  of  spedmens  of  green  spinel  from 
Franklin,  N.  J.,  and  Amity,  N.  Y.,  by  Thomson  (Mm.  1 214),  about  which  it  may  be  right  to  have 
doubts. 

4.  Ohbroapisyely  or  Magnesia'Iron  SpineL  Chlorospinel  (fr.  Slatoust)  O.  Rose^  Pogg.,  1.  652, 
1850.  Q^mt  B.  de  Ma/mi,  1883.-^Golor  grass-green,  owing  to  the  presence  of  copper;  G.= 
3*591—3*594.    Composition  l^g  (^  Pe\  the  iron  being  in  the  state  of  sesquioxyd. 

6.  PieoiUe  Oharpentier,  J.  d.  M.,  xxxil  1812,  GWb.  Ann.,  xlvii.,  206.  Chfrom&-ceyUmite.'^ 
Contains  over  7  p.  c  of  ozyd  of  chrome,  and  has  the  formula  (l^g,  fo)  {-M,  9e,  ^).  Color  black ; 
lustre  brilliant ;  G.  =4*08.  The  original  was  from  a  rock  occurring  about  L  Lher^  called  Lherzo- 
We  by  Delametherie  (T.  T.,  IL  281, 1797),  and  earlier  described  by  Picot  de  la  Peyrouse  (Mem  Ac 
Toulouse,  iiL  410),  after  whom  picotiie  is  named,  the  constituents  of  which  rock  are  stated  by 
Beadoizeauz  (Min.,  I  65)  to  be  chrysolite,  a  brown  infVisible  pyroxene-mineral  related  to  hyper- 
Bthene,  a  green  fUsible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  of  picoiik. 

Analyses:  1,  2,  Abich  (Pogg.,  zxiiL  306);  3,  Berzelius  (Qehlen's  J.,  vi  304);  4,  6,  Thom- 
son (Min.,  i  214);  6,  0.  Gmelm  (Jahresb.,  iv.  156);  7-10,  Abich  (L  a);  11,  Abich  (Ak.  H., 
StoddL,  1842,  6);  12,  Scheerer  (Pogg.,  Irv.  294);  13,  Brdmann  (Ak.  H.,  Stockh.,  1848);  14, 
Plsani  (0.  &,  Iziii);  15,  16,  H.  Rose  (Pogg.,  1,  662);  17,  Damour  (BulL  G.  Soc,  IL  six.  418); 
18,  mger  (Jahrb.  Iifin.,  1866,  399) : 

Ca  Si 

2-02,  ^  1  •10=99-05  Ab. 

2-26= 100-47  Abioh. 

5-48=96*62  K  and  H. 


£1 

Fe 

te 

Mg 

1.  Cieylon,t^ 

2.  Aker.lliie 

69*01 

0-71 

26-21 

68-94 

3-49 

25*72 

3.     -       " 

72-26 

4-26 

14-63 
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oxramr  ooicpounds. 


M 


f e        te     &g        Ca 


Si 


4.  FrankUn,  K.  X,  green 

73-Rl 

13-68 

7-42 

6-62=99-98  Thomson. 

5.  Amity,  N.  T. 

61-79 

17-87 

10-56 

CaC  2-80,  fi  0-98=99-60  T 

6.  OeyloD,  OeylonUe 

67-20 

20-61 

18-24 

3-15=99-11  Gmelin. 

7.  TJral,  Pleonaate 

65*27 

13-97 

17-68 

2-60=99-32  Abich. 

8.  Monzoni,      « 

66-89 

807 

23-61 

1-23=99-80  AbiolL 

9.  Vesuvius,    " 

67-46 

5-06 

25-94 

2-38=100-85  Abich. 

10.  Iserwiese,   '' 

59-66 

19-29 

17-70 

1-79=99-17  Abich. 

11.  Vesuvius,    " 

62-84 

615 

3-87 

24-87 

l-83=99-56  Abich. 

12.  Arendal,      « 

65-17 

18-33 

17-65 

6-09,  Mn  2-71=98-95  a 

18.  Tunaberg,    " 

62-95 

23-46 

1303 

14.  Auvergne,  " 

69-06 

10-72 

13-60 

17-20 

=100-68  Pisani. 

15.  Ural,  chloroopind 

64-13 

8-70 

26-77 

0-27 

Cu  0-27=100-14  Eose. 

16.      "            " 

67-34 

14-77 

27-49 

Cu  0-62=100-22  Rose. 

17.  L.  Lherz,  PicotUe 

66'34 

24-60 

1018 

1-98,  ^r  7-90=100  Damour. 

18.  Hofheim,      " 

63-93 

11-40 

3-85 

23-69 

^  7-23=100  Hilger. 

Pyr^  etc. — B.B.  alone  infusible;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  and 
at  last  resumes  the  red  color.  Slowlj  soluble  in  borax,  more  readilj  in  salt  of  phosphorus,  with 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  black 
varieties  give  reaclions  for  iron  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphuric 
acid.    Decomposed  by  fhsion  with  bisulphate  of  soda  or  potash. 

Obs. — Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneiss, 
and  allied  rocks.    It  also  occupies  the  cavities  of  masses  ejected  from  some  volcanoes. 

In  Oeylon,  in  Slam,  and  other  eastern  countries,  it  occurs  of  beautiM  colors,  as  rolled  pebbles 
in  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylon.  At  Aker,  in  Sweden,  is 
found  a  pale-blue  and  pearl-gray  variety  in  limestone.  Small  black  splendent  crystals  occur  in 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idoorase;  also  in  compact  gehlenite 
at  Monzoni,  in  the  Easaa  valley. 

From  Amity,  IST.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular  lime- 
stone and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  crystals  are  occasionally  16 
in.  in  diameter;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  t&ree  pieces,  and  contains 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  red, 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is  a 
remarkable  locality;  also  on  W.  Baynor's  farm,  a  mile  N. ;  another  half  mile  N.  aiSbrding  grayish- 
red  octahedrons ;  and  others  to  the  soudi.  Looalities  are  numerous  about  Warwick^  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Amity  (form  1,  also  1, 
i,  3-3,  £  147).  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and  red, 
which  are  sometimes  transparent,  and  a  bluish-green  ceylonite  variety  here,  has  the  lustre  of 
polished  steel;  Newton,  N.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  and 
rutile ;  at  Byram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Sparta, 
Hamburgh,  and  Yemon,  N.  J.,  are  other  looalities.  Light-blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  Gou- 
vemeur,  2  m.  N.  and  f  m.  W.  of  Somerville,  St.  Lawrence  Co. ;  green,  blue,  and  occasionally  red 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass. 
Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudomorpbs,  consisting  partly  of  steatite 
or  serpentine.  G<)od  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  dintonite  at 
Daillebout,  C.  E. 

AIL— Observed  altered  to  steatite,  serpentine,  volknerite,  mica. 

Arti£— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic  acid, 
and  also,  for  red  spinel,  some  oxyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebelmen);  by  using  fluoride 
of  aluminum  and  magnesium  and  boracic  acid,  with  heat  (Deville  &  Caron) ;  by  action  of  chlorid 
of  aluminum  in  vapor  on  magnesia  (Daubree). 


i84i  HjaRonnm. 


Hercynit  F,  X  Zippe^  Min.  Bohm.,  1839. 
SpineL 


Hercinite  had  orOiogr,    Irop- 


Isometric.    Occurs  massive,  fine  granular. 

H.=7-5— 8.    G.=3-91— 3-95.    Lustre  vitreous,  externally  dnlL    Color 
black.   Streak  dark  grayish-green  to  leek-green.    Opaque. 
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Omnp.— £"6  Xl= Alumisa  68*9,  ozyd  of  iron  41*1  =100.  Analyais  by  B.  Quadrat  (Ann.  Ch. 
FfaainL,lv.  367): 

£l  61-11        Hg  2-92        te  36*67=99-76. 

Pyr^  flto.— ES.  infusible.    The  heated  powder  beoomes  bridk-ied,  and  gives  iron  reactions. 
With  Boda  fUses  only  imperfectly  to  an  olive-green  mass. 
Obs-^-From  Bonaberg,  at  the  eastern  foot  of  the  B5hmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Forest,  Biiva  Hureynia  (PJIn.,  iy.  25,  28). 

186.  GAHNITB.  2ano-SpxneL  Automolite  (fr.  F^ilmi)  Ekd)eirg^  Afh.,  i  84^  1806.  Gahnit  v 
MatL^  Kfem.,  iil  78,  1807.  SpineUe  Zindfdre  J7.,  TabL,  67,  99,  1809.  Dysloite  (fr.  Sterling, 
K.  J.)  XMmg,  J.  Ac  N.  ScL,  Fhilad.,  iL  287, 1821 ;  Shep^  Min.,  L  168, 1832,  il  1 76, 1835 ;  Thumr 
MA,  Uin.,  L  220, 1886.  Ereittonite  v.  £b&.,  J.  pr.  Gh.,  zliv.,  99,  1848.  Bpinellus  Bnperioa  jBrvit^, 
Handh.,  623, 1847. 

Isometric.    In  octahedronB,  dodecahedrons,  etc.,  like  spinel. 

H.=7'5— 8.  G.=4— 4*6.  Lustre  vitreous,  or  somewnat  greasy.  Color 
dark  green,  grajish-^een,  deep  leek-green,  greenish-black,  bluish,  black, 
jellowifih,  or  grayish-brown ;  streak  grayish.     Subtranslncent  to  opaqne. 

Oontpi,  Var.— &  2],  with  Httle  or  no  magnesia.  The  ojiyd  of  zinc  sometimes  replaced  in 
small  part  by  protozyd  of  manganese  or  of  iron  (Mn,  t'e),  and  the  almnma  in  part  by  sesquiozyd 
of  iron  (Pe).   2n  i^=Alr.mina  61*8,  ozyd  of  zinc  38*7=100. 

Tar.  1.  AvJtamoUie,  or  Zmc  GahniU^  2n  iStl,  with  sometimes  a  little  iron.  6.=4*1— 4*6.  Odors 
as  above  given. 

2.  DysktUe^  or  Ztne-Manffanese-Iron  GdhnUe,  Oomposition  (2n,  j'e,  liiln)  (£1  Fe).  Color  yel- 
lowish-brown or  grayish-brown.  G.=:4— 4'6.  Form  the  octahedron,  or  the  same  with  truncated 
edges. 

3.  IMOcmnikf  or  Zmo-Iran  OahnUe,  Composition  (2d,  te,  Ag)  (£1,  Fe)^  Occurs  in  crystals, 
and  granular  massive.  H.=7— 8.  G.=4'48— 4-89.  Color  velvet  to  greenish-black;  powder 
grayiBh-green.    Opaque. 

Analyaea:  1,  Ekeberg  (Gehlen's  N.  J.,  v.  418);  2,  8,  Abich  (Ak.  H.  Stookh^  1842,  6);  4,  F.  A. 
GenOi (Am.  J.  ScL,  H.  zzxiii  196);  6,  Thomson  (Mhx.,  i  221);  6,  v. Kobell (L  c): 

Si     Fe       {"e      ttg      Mn       2n      Si 

1.  PUihm,     AidomolUe    60*00    9*25 1r.      24-26    4*76=98*26  E. 

2.  «  "  6614    6*85   6*26      tr,      30*02    3  84=  100*10  A. 

3.  FranHin,  N.  J.  «         67*09  4-56    2*22      tr.      34*80    l*22=99-38  A. 

4  0antonmine      "         63*37    6*68    3*01    8*22    0*20     30*27    2*87,  Cu  1*28=100-36  G. 

6.  Sterling,  N.  J.,  DffsL    30*49  41*93 7*60     16*80    2*97,  fl  0*40  T. 

6.  Bodenmais,  KreUL        44*66  16*33   8*06     24*00   ,  Ca  1*30,  ihaoL  10=99*64  K. 

Pyr^  etc — A  ooating  of  ozyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
coal.   Otherwise  like  spmeL 

Oba« — AviomdUte  is  found  at  Fahlun,  Sweden,  in  talooae  sdiist;  at  Franklin,  N.  Jersey,  with 
fraoklinite  and  willemite;  at  the  Canton  mine,  Qa.  (of  the  form  1,  i);  DyakUie  at  Sterling,  JST.  J. ; 
KreilitmUe  at  Bodenmais  in  Bavaria. 

Hamed  after  the  Swedish  chemist  Ghdm.  The  name  AutomoUtey  of  Ekeberg,  is  from  avrtf^^Xo;,  a 
daerteTj  alluding  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
Bodk  an  idea  in  nature,  and  named  the  spedes  the  next  year  after  Gkdm,  the  discoverer.  His 
name  ia  here  applied  to  the  whole  group  of  zinc  spinels,  and  automolite  retained  for  the  special 
Tsriety  80  named. 


18C.  MAGNSmB.  'HpSucXtia  Xi0of  (fr.  Heraclea^  in  I^dia)  Or.  [Ai9oc]  ciSnfw  ayowa,  Theophr. 
Koi  foywnrtf  XiSoi  [=Talc]  Theophr.  Mayvns  Xie^f  DioKor.,  v.  147.  Magnes,  Sideritis,  Heradion, 
PIaL,xxxvL26;  Id.,  Oerm.Siegelstoin^^nc.,FoeB.,248y466.  (1)  Minora  ferri  nigiicans,  magw 
neti  arnica,  (2)  Magnet,  (8)  Jem  Sand,  Wall,  266,  262,  1746.  Minora  Ferri  attractoria,  Mag- 
aetk  CnmsL,  184^  1768.  Magnetischer  Eiaenstein  (incl  Eisensand)  Wem.  Magneteisenstom, 
Magneteiaener^  Germ,  Magnetic  Iron  Ore;  Octahedral  Iron  Ore.  Feroxyduld^.  Oxydulated 
Inn.    Magnetite  iToui,  Handb.,  561, 1846. 
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Isometric.  Observed  planes,  O,  1, 7,  t-2,  2,  8-3,  10-10,  16-16,  S-f ,  S-f, 
3^3.  Figs.  2  and  3,  common,  also  4,  5,  6,  7,  8,  7+8, 19.  19  +  2;  fig.  149 
is  a  distorted  dodecahedron.     Cleavage :  octahefdral,  perfect  to  imperfect. 


UTa 


148 


119 


Haddaxn. 


Achinatorsk. 


shining. 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twins 
like  f.  50;  also  in  dendrites,  branching  at 
angles  of  60^  (f.  150),  indicating  composition 
parallel  to  a  dodecahedral  face.  Massive, 
structure  granular — ^particles  of  various  sizes, 
sometimes  impalpable. 

H.=5-5-6-5.  G.=4-9-5-2;  5-168— 
5-180,  crystals,  Kenngott,  and  5*27  after 
long  heating.  Lustre  metallic — submetallic. 
Color  iron-black;  streak  black.  Opaque; 
but  in  very  thin  dendrites  (f.  150)  in  mica 
sometimes  transparent  or  nearly  so ;  and 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.  Fracture  subconchoidal, 
Brittle.     Strongly  magnetic,  sometimes  possessing  polarity. 


mica,  Pexmsbary. 


Oomp.,  Var.— f'e  9e=0z7geii  27*6,  iron  72-4=100;  or  sesquiozyd  of  iron  68*97,  protozjd 
31*08=100.  The  iron  sometimes  replaced  in  small  part  by  magnesia.  Also  sometimes  titanifer- 
ous.  E.  Soohting  obtained  from  the  magnetite  of  Pfitsch  valley  (Fogg.,  cxxviL  172)  80*94  J^e; 
and  D.  Finkler,  from  the  same,  30*75  ^e. 

Yar.  1.  OrdxMxry.  (a)  In  crystals.  (6)  Granular,  coarse  or  fine,  (c)  As  loose  sand.  Koks- 
charof  figures  the  above  dodecahedral  form  modified  by  planes  0, 1,  8-3,  5-};  and  another  with 
the  same,  and  also  V:d}  both  from  Achmatovsk,  Urals. 

2.  Uagnesian  (l^'e,  Mg)  3Pe.  (Talk-eisenerz  Breiih.,  Sdiw.  J.,  IxviiL  287,  1833.)  a.=4*41 — 4*42  ; 
lustre  submetallic;  weak  magnetic;  from  Sparta,  N.  J.,  in  crystals,  Bre^  ProU  Andrews  found 
in  ore  from  the  Moume  Mts.,  Ireland  (Oh.  Gaz.,  379,  1862),  Fe  71'41,  ]^e  21*59,  Mg  6*45.  An 
octahedron  from  Eisenach  gave  Rammelsberg  (Min.  Ch.,  158)  Fe  69*88,  Fe  27*88,  Mg  1*20,  ll  0*10. 

3.  Tikmiftrow,  Octahedrons  from  Meiches,  in  the  Yogelsberg,  afforded  A.  Knop  (Ann.  Ch. 
Pharm^  cxxiiL  848^  Fe  21*75,  t^  51-29,  li  24*95,  Mn  1-75,  which  corresponds  to  (i'e,  Mn)+i  :^e 
1Ci  +  i  Fe=(]^e,  Mn)+(Fe,  Ti)'0*  and  hence  differing  from  iserine  in  coming  under  the  general 
formula  of  magnetite  instead  of  that  of  hematite.  Magnetite  from  Ytterby  afforded  J.  A.  Michaol- 
son  (J.  pr.  Ch.,  xa  107)  Fe  68-64,  S'e  3018,  li  2-03=100-76. 

4.  (Mireaiu.  (Eisenmulm  Oerm.)  Black  and  earthy.  A  kind  from  near  Slegen  afforded  F.  A. 
Geuth,  as  a  mean  of  8  anaL  (Ann.  Ch.  Pharm.,  IxvL  277^  Fe  66*20,  te  13*87,  Mn  17*00,  Cu  0*09, 
sand,  eta,  l-76=98-91=(J'e,  Mn)  Fe.    G.=8*76. 
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6.  From  the  nonnal  proportion  of  ^e  to  l^e,  1  :  1,  thero  is  occasionallj  a  wide  yariaticm,  and 
thus  a  gradual  passage  to  the  sesquiozyd  (Fe);  and  this  &ct  may  be  regarded  as  evidence 
that  the  octahedral  l^e,  martitei  is  only  an  altered  magnetite.  Schwalbe  has  foond  (ZS.  nat  Yer. 
Halle,  XX.  198)  in  two  magnetites  from  Landu,  in  Bei]^g;al,  Ii^dia : 


9e 

te 

Ag 

Ca 

Si 

£l 

Fe     te 

1. 

69-2t 

29-48 

0-49 

005 

0-28 

0-03=99-60 

8    :  I  nearly. 

2. 

86-90 

11-97 

0-17 

0-38 

0-18 

0-22=99-82 

8i:l 

Ka  1  was  polar- magnetic  and  columnar;  2,  granular,  and  not  polar-magnetia  Yon  Kobell  has 
found  in  the  cylindrical  magnetite  of  Schwarzenstein,  in  the  Zillerthal,  the  ratio  4:3;  and  the 
same  in  an  ore  from  Arend^  G.  Winkler  found  in  a  specimen  from  the  Pfltsch  ralley,  ^e  19*66, 
9e  79-66,  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 

P3rr^  etc.— BJB.  very  difficultly  frisible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.    Soluble  in  muriatic  add. 

Obs. — Magnetite  if)  mostly  conflned  to  crystalline  rocks,  and  is  most  abundant  in  metamorphic 
rodcs,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arondal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite ;  Dannemora  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it.  Still 
larger  mountains  of  it  exist  at  Kurunavara  and  Golivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Goreica,  afford  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodecahedral 
crystals  occur  at  Normark  in  Wermland.  The  most  powerfld  native  magnets  are  found  in  Siberia, 
and  in  the  Harz ;  they  are  also  obtained  on  the  island  of  Elba. 

In  K.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic,  in  the  Adiron- 
dadc  region,  Warren,  Essex,  and  Clinton  Cos.,  m  Northern  N.  York,  while  in  St  Lawrence  Go.  the 
inn  ore  is  mainly  hematite ;  also  similarly  in  Canada,  in  Hull,  Grenville,  Madoc,  etc, ;  and  at  Corn- 
wall in  Pennsylvania,  and  at  Magnet  Cove,  Arkansas.  It  oocure  also  in  N.  Tork^  in  Saratoga, 
Herkimer,  Orange,  and  Putnam  Cos. ;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  6,  6). 
In  Maine,  Baymond,  Davis's  Hill,  in  an  epidotio  roc^;  at  Marshall's  island,  masses  strongly 
magnetia  In  Ni  ffampshire,  at  Frenconia,  in  epidote  and  quartz  ;  at  Swanzey  near  Keene,  and 
Unity.  In  Vermont^  at  Marlboro',  Rochester,  Bethel,  and  Bridgewater,  in  crystals  (f  11)  in  chlo- 
rite slate.  In  Conn^  at  Haddam,  in  crystals  (f.  4,  8,  149^  etc.  In  N.  Jersey^  at  Btamburg,  near 
Franklin  furnace.  In  Penn^  at  Goshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dendritic 
delineations  (H  160)  forming  hexagonal  flgures,  in  mica  at  Pennsbury  and  New  Providence.  In 
Mafj^attd,  at  Deer  Creek.  In  C^ybrnso,  in  Sierra  Co.,  abundant,  massive,  and  in  crystals ;  in  Plumas 
Ca;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite;  Placer  Ca,  Utt's 
ranch;  Los  Angetes  Co.,  at  Cafiada  de  las  Uvas;  El  Dorado  Co.,  near  the  Boston  copper  mine,  in 
oct,  and  at  the  El  Dorado  Excelsior  copper  mine.  In  Cana/da^  at  Sutton,  in  crystals;  Bromet, 
etc.    In  a:  Scoiia,  Digby  Co,  Nichol's  Mt,  in  fine  crystals. 

No  ore  of  iron  is  more  generally  diffused  than  the  magnetic,  and  none  superior  for  the  manu- 
facture of  iron.  It  is  easily  tlistinguished  by  its  being  attracted  readily  by  tiie  magoot,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  in 
hematite  and  Hmonite.  The  ore  when  pulverized  may  be  separated  from  earthy  impurities  by 
means  of  a  magnet,  and  machines  for  tins  purpose  are  in  use. 

Named  from  the  loa  Magnesia,  bordering  on  Macedonia.  But  Pliny  favors  Nicandor's  derivation 
from  Magnes,  who  first  disoovered  it,  as  the  fable  runs,  by  finding,  on  taking  his  herds  to  pasture, 
that  the  nails  of  his  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 

Alt. — ^By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
bonate or  siderite.    By  oxydation  becomes  sesquioxyd  of  iron  or  hematite. 

Artil. — Formed  in  crystals  by  the  action  of  chlorhydric  add  on  the  sesquioxyd  heated,  producing 
a  partial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  with  boracic  acid  (Deville 
and  Oaron,  Ann.  Ch.  Phys.,  IV.  v.  108). 

185 A.  DimagneUiA  of  Shepard  (Am.  J.  Sd.,  IL  xiil  892)  appears  to  be  a  magnetite  pseudomorph. 
The  slender  rhombic  prisms  occur  upon  a  surface  which  is  covered  with  small  cubo-octahedrons, 
dodecahedrons,  and  cubo-dodecahedrons  of  magnetite,  and  some  small  irregular  cavities  in  the 
dimagnetite  crystals  contain  similar  crystals ;  moreover  no  difierence  of  lustre  is  perceived  in  a 
fractured  surfaoe  of  the  magnetite  and  dimagnetita  The  spedes  imitated  in  the  pseudomorph  is 
probably  lievrite.  The  angle  c^  the  prism  varies  between  llO"*  and  115°,  according  to  the 
author's  measnrementa  (Shepard  gives  the  angle  ISO**).  One  crystal  gave  approximately  110" 
and  70"^ ;  another  114**  20'  and  66**  40' ;  another  1 12"*  and  68%  and  the  obtuse  edge  was  bevelled 
in  this  last  crystal  by  planes  (»-2]  inclined  to  the  larger  ones  at  an  «igle  of  about  160^*.  The 
ftoea  are  even  but  not  very  bright    From  Monroe,  Orange  Co.,  N.  T. 
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187.  BCAONBBZOFBRRITB.    Hagnofeniti&imfTt.,  Pogg^  cvH  461, 1869.    Magneferrit 
Kmng,,  Ueb.  J^  1869,  98,  1860. 

Isometric.    In  octahedrons,  and  octahedrons  with  truncated  edges  (f.  8). 
H.=6— 6-5.     G.=4:-568— 4:"664.    Lustre,  color,  and  streak  as  in  mag- 
netite.   Strongly  magnetic. 

Oomp.— lK[g  Fe^Magneaia  20,  ozrd  of  iron  80=100;  but  the  crystals  usually  Intersected  by 
hematite  in  innumerable  very  1^  laminn,  parallel  to  the  octahedral  faces.  Analyses  :  1-6, 
Bammelsberg  (Pogg.,  cvii  451,  MIxl  OheuL,  160) : 


¥e 

% 

Cu 

1.  YesuYluB,  erupt  of  '56 

86*96 

12-68 

=99^4 

3.         "               " 

85-00 

13-69 

0-60=99*29 

3!         " 

8605 

13-96 

1-01=100-01 

4.         '*       older  erupt 

84-20 

1600 

=100-20 

6.         « 

84-35 

15*66 

•  =100 

Begarding  a  fourth  of  the  sesqiiioxyd  of  iron  as  a  mixture,  the  results  give  Bammelsberg  the 
above  formula.  For  the  purpose  of  analysis,  the  magnesioferrlte  was  separated  from  tJie  mlaoed 
hematite  by  means  of  a  magnet 

Pyr.,  etc* — ^B.B.  like  hematite.    Difficulty  soluble  In  muriatio  add. 

Obs.— Formed  about  the  fhmaroLdS  of  Yesuvius,  and  especially  those  of  the  eruption  of  1855, 
as  observed  by  Soaochi,  who  particularly  described  the  crystals  and  their  associations.  The  lamlnfie 
of  hematite  intersectiug  the  octahedrons  have  rhombohedral  planes  on  their  edges.  Orystala  of 
hematite  occur  at  the  same  ftunaroles. 

Bammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
the  species  magnoferrUe,  But  magno  has  its  own  different  signification  in  Latin ;  and  the  word 
should  be  magnesioforrik, 

Artif. — Formed  in  crystals  by  heating  together  Fe  and  Mg,  and  subjecting  to  the  action  of 
chlorhydric  acid  vapor  (Deville). 

188.  ITKANKUmTB.    BerOUer,  Ann.  d.  IC,  iv.  489,  1819. 

Isometric.  Observed  planes :  1,  /,  6?,  3,  2-2.  Figs.  2,  7,  8,  commozi. 
Cleavage :  octahedral,  indistinct.  Also  massive,  coarse  or  fine  granular  to 
compact. 

Ii.=5-5— 6-6.  G. =6-069,  Thomson;  5-091, Haidinger.  Lnstre metallic. 
Color  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  con- 
choidal.     Brittle.    Acts  slightly  on  the  magnet 

Oomp.— <^e,  2n,  Mn),  ^e,  Hn).  Analyses:  1,  Berthier  (L  &);  2,  Thomson  (Ifin.,  L  438) ;  S, 
Abich  (Pogg.,  zxiil  342) ;  4^  6,  G.  J.  Diokerson  (0.  T.  Jackson's  Bep.  on  N.  J.  sine  mmes);  6,  G. 
J.  Brush  (Am.  J.  Sci.,  II.  zzix.  871) ;  7,  Stefi'ens  (B.  H.  Ztg.,  ziz.  483) ;  8,  J.  A.  Dahlgren  Ob.) ;  9, 
Bammelsberg  (Fogg.,  cvii  312);  10,  v.  Kobell  (J.  pr.  Oh.,  xcviiL  129): 

2n 

17=99  Berthier. 

17-43,  Si  0-20,  ler  0-56=99-25  Thomson. 
10-81,  "  0-40,  3tl  0-78=98-99  Abksh. 
21-39,  "  0-29=100  Dickerson. 
21-77,  "  0-13=100  Dickerson. 
28-30,  insoL  0-30=10812  Brush. 
21-40,  Si  0-28=100  Stelfons. 
21-77,  "  0-18=100  DahL 
2fi'30=108-62  Bammu 
10.  "  66-20    12-42    2100,  ^  0'80=100-42  KobeO. 

Von  Kobell  states  that  the  magneUc  character  of  the  mineral  shows  that  fhe  iron  is  partly  prot- 
02yd ;  and  he  deduces  from  his  anafysis  (L  c),  for  the  most  probable  composition,  Fe  58*36,  S^ 


9e 

Stn 

1.  Kew  Jersey 

66 

16 

2.           " 

6610 

14-96 

8.           " 

68-88 

1817 

4.            " 

66-07 

12--24 

5. 

66-12 

11-99 

6.             « 

6606 

14-77 

7. 

6608 

12-24 

8. 

66-11 

11-99 

9. 

64-51 

13-61 
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7*t5,  Si  0*80,  te  7*06,  An  3*48, 2n  31,  with  mixed  fin  0*79=99*24^  oorresponding  to  the  fonnula 
lk[n  fin+a  l^e  9e+6  2n  9e=Sesqiiioz7d  of  iron  68*99,  id.  of  manganese  8*82,  protoxyd  of  iron 
V58,  id.  of  manganese  3*74,  oxyd  of  zino  2 1*3 7 =100.  Bammelsberg,  in  his  most  reoent  paper 
(Fogg.,  cxzx.  146)  1 867)  adopts  essentiallj  the  same  Tie w.  The  evolution  of  chlorine  in  the  treatment 
of  the  mineral  is  attributed  by  v.  Kobell  to  the  presence  of  a  little  S(n  (0*80  p.  c.)  as  miztnre, 
which  Banmielsberg  observes  maj  have  oome  from  the  oxydation  of  some  of  the  protoxyd  of  man- 


Pyr^  eto.^-B3.  injfhsible.  With  borax  in  O.F.  gives  a  reddish  amethystine  bead  (manganese), 
and  in  RF.  this  becomes  bottle-green  (iron).  With  soda  gives  a  bluish-green  manganate,  and  on 
charcoal  a  flunt  coating  of  oxyd  of  zinc,  which  is  much  more  marked  when  a  mixture  of  borax  and 
soda  is  used.    Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

Oba« — Occurs  in  cubic  crystals  near  Eibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  near 
Aix  la  Chapelle. 

Abundant  at  Hamburg,  K.  J.,  near  the  Franklm  ftimace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zinc  andjgamet,  in  granular  Jimestone ;  also  at  Stirling  Hill,  in  the  same  region,  where 
it  is  associated  with  wUlemHe,  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
one  to  four  inches  in  diameter. 

AxUL — ^Formed  in  crystals  by  action  of  perdilorid  of  iron  and  chlorid  of  zIno  on  lime,  with  heat 
(Daubr^). 


189.  OH&OBCirB.  Fer  ohromat^  alumin^  (fr.  Yar)  Vaiuq,,  Bull  Soc.  Fhilom.  1800,  56,  67. 
Ssenohrom  (fr.  Ural)  Meder,  OreU's  Ann.,  1798,  i  500 ;  KarsL,  Tab.»  66,  79, 1800,  74,  1808.  Fer 
chromat^  JET.,  Tr.,  iv.  180L  Ghromate  of  Iron,  Chromic  Iron,  Ohromiron.  Ohromsaures  Eiseu, 
(Thromeiflenstein,  Germ,  Eisenchrome  BeticL,  1832.  Siderochrome  Buot^  I  287,  1841.  Ghro- 
mofeRxte  ChapnL^  Min.,  1848.    Qhromit  EaicLf  Handb.,  650,  1845. 

laometric.  In  octahedrons  (f.  2).  Ciommonly  massiye;  structure  fine 
granular,  or  compact. 

H.=6-5.  G.=4-321,  crystals,  Thomson ;  4-4:98,  a  variety  from  Styria ; 
4-568,  Texas,  Pa.  Lustre  submetaUic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaque.  Fracture  uneven.  Brittle. 
Sometimee  magnetic 

Oomp.— ^e  Sr,  or  (Je,  ftg,  Or)  (Xl,  3Pe,  <Sr).  fe  €r=Oxyd  of  iron  32,*  oxyd  of  chromium  68 
=100.  Analyses :  I,  2,  Seybert  (Am.  J.  Set,  iv.  321);  3,  4,  Abidi  (Pogg.,  xxiii.  335/;  6,  6, 
Iflngier  (Ann.  Mus.  d'Hiet.  N.,  vi);  7,  8,  T.  a  Hunt  (Logan's  Rep.  G.,  Canada,  1849);  9,  Moberg 
(J.  pr.  Oh.,  xliiL  119);  10,  A.  Rivot  (Ann.  Oh.  Phys.,  IIL  xxx.  202);  11,  0.  Bechi  (Am.  J.  Sd.  IL 
xir.  62);  12,  13,  Starr  and  Garrett  (Am.  J.  Bci.,  IL  ziy.  46) : 


1.  Chester  Co.,  Pa. 

2.  Baltimore 

3.  "         massive 

4.  "         orysL 

5.  Siberia 
6w  Roraas 

7.  Bolton,  Canada 

8.  L.  Memphramagog 

9.  Beresof 

10.  Baltimore 

11.  YoHerra,  Tuscany 

12.  Chester,  Pa. 

13.  Texas,  Pa. 


fe 

Ag 

& 

3^ 

Si 

36-14 

61-66 

9-72 

2-90=99-82  Seybert 

36-00 

39-51 

13-00 

10-60=99-11  Seybert. 

18-97 

9-96 

44-91 

13-85 

0-83=98-25  Abich. 

20-13 

7-46 

6004 

11-85 

=99-45  Abich. 

24- 

53- 

11- 

1-    fin  1-100  Tangier. 

25-60 

6*36 

64-08 

9-02 

4-88=98-95  Laugier 

85-68 

16-08 

46-90 

8-20 

=99-81  Hunt 

21-28 

18-13 

49-76 

11-30 

=100-46  Hunt 

18-42 

6-68 

64-17 

10-83 

0-91=101-01  Moberg 

30-04 

63-37 

1-96 

2-21  •  Oa  2-02=99-60  Rivot 

33-93 

4213 

19-84 

4-76-100-66  Bechi. 

Pe  38-95 

60-84 

0-98 

0-62,  :&i  0-10  Starr. 

"   38-66 

63-38 

"  2-28  Garrett 

'Wlthmne 

tttenloaddr 

.  In  ICoberg's  analysis  the  chromium  is  supposed  to  be  partly  protoxyd,  giTing  the  formula  (t'e, 
Mg,  Cr)  (^,  5l).  Garrett's  analysis  of  the  Texas  ore  corresponds  to  Je  €r  93-1 6  +  te  5e  0'69 + 
Ki  9e  7*16.  In  grains  that  were  magnetic,  Garrett  found  €r  41-55,  Pe  62*02,  Si  1*26,  correspond 
ing  to  Fe  €r  61-07 +^e  3Pe  38-64+ Si  1-26=100-96  (loa  dt). 
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Pyr.,  etc. — B.B.  id  O.F.  inftisible ;  in  B.F.  slightly  rounded  on  the  edges,  and  becomes  magnetic. 
With  borax  and  salt  of  phosphorus  gives  beads,  which,  while  hot,  show  only  a  reaction  for  iron, 
but  on  cooling  become  chrome-green ;  the  green  color  is  heightened  by  fusionon  chaiooal  witb 
metallic  tin. 

Kot  acted  upon  by  adds,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda. 

Oba. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  in  giving  the 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Qulsen  mountains,  near  Eraubat  in  Syria;  in  crystals  in  the  islands  of  Unst  and 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Yar  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  ScL,  II.  vil  286);  in  the 
Eastern  and  Western  Urals ;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine ;  also 
in  Montgomery  Oo.,  6  m.  north  of  the  JPotomac ;  at  Cooptown,  Harford  Co.,  and  in  the  north  part 
of  Cecil  Ca,  Md.  In  Pennsylvania,  in  W.  Goshen  (crystals),  Nottingham,  Mineral  Hill,  and  else- 
where ;  Chester  Co.,  near  Unlonville,  abundant ;  at  Wood's  Mine,  near  Texas,  Lancaster  Co., 
very  abundant  Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  And  dolomite ;  in  the 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Y t ;  Chester  and 
Blanford,  Mass. ;  on  L  &  Yache,  near  San  Domingo;  at  Bolton  and  Ham,  Canada  East  In  Cali- 
fornia, in  Monterey  Co. ;  also  Santa  Clara  C!o.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  eta  The  ore  employed  in  England  is 
obtained  mostly  firom  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amoimts  to  about  2,000 
tons  annually. 

Ibitb  fferm^  J.  pr.  Oh.,  xxiiL  276,  1841,  was  described  by  Hermann  as  occurring  in  the 
Urals  in  black  shining  octahedrons,  with  0.= 6*506,  and  as  consisting  of  Iridium  56*04,  osmium 
9*63,  iron  9*72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  16*25,  which  he  reckoned  as 
oxygen.  But  Olaus  has  shown  that  the  mineral  is  only  a  mixture  of  Iridosmine,  chromite,  eta, 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann^s  method 
of  separation  (J.  pr.  CHl,  Ixxx.  285). 


190.  URANINXTB.  Schwaiz  Beck-Erz  (fr.  Joach.)  Bruckm^  Magn.  Dei,  204,  1727.  Beok- 
Blande^Pseudogalena  pioea  pt  [rest  (?all)  pitch-like  Zhic-blende]  TToflL,  249,  1747.  Swart 
Blende =Pediblende  (fr.  Saxony,  etc.)  pt  [id.]  OronsL^  198,  1768.  Pseudogalena  nigra  oom- 
pacta,  Pechblende  (fr.  Joach.  and  Joh.),  De  Bom^  lithoph.,  133,  1772.  Pechblende,  Eisen- 
pecherz  [put  under  Iron  Ores]  Wem.^  Bergm.  J.,  1789.  Uranerz  (fr.  Joach.)  Klapr,,  MeuL  Ac. 
BerL,  1786-87,  160,  pub.  m  1792,  Beiir.,  ii  197,  1797  (discov.  of  metal  uranium).  Pecherz 
Kar^^  Tab.,  66,  1800.  Urane  oxydul^  iT.,  Tr.,  1801.  Uranpedierz,  Pechuran,  Germ,  Pitch- 
blende, Protoxyd  of  Uranium.  Uranatemnite  Chaprru,  Pract.  Min.,  148,  1 863.  Uranin  RakLt 
Handb.,  549»  1846. 

Schweruranerz  (fr.  Przibram)  BreUh.f  Handb.,  908,  1847.  Coradte  (fr.  L.  Sup.)Xe  Oonte^  Am- 
J.  Sci.,  IL  iiL  117,  173,  1847.  Kristallisirtes  Uranpecherz  (fr.  Norway)  Th,  Scheerer,  Pogg., 
IxxiL  670,  1847=Uranonlobit  Eerrru,  J.  pr.  Ch.,  IxxvL  826,  1869. 

Isometric.  Observed  forms :  f.  2,  7,  8.  Usually  massive  and  botryoidal ; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

H.=5-5.  G.=6*4— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  brownish- 
black,  grayish,  olive-green,  a  little  shining.  Opaque.  Fracture  conchoidal, 
uneven. 

Oomp.,  Var-— tr  ^,  Itamm.=Protoxyd  of  uranium  32*1,  sesquioxyd  67'9=100;  but  analyses 
vary  much  in  their  results  through  mixtures  with  other  substances. 

Yar.  1.  OrystaUized,  Color  pure  black ;  G.=6'71.  Occurs  in  Norway.  It  is  Hermann's  Uramh 
nidbUie, 

2.  Ordinary  massive.  G.=6*4— 7*0.  Breithaupt  found  in  11  trials  of  the  ore  Arom  Johann- 
georgenstadt  and  Schneeberg  (the  heaviest  fh>m  the  latter  place)  G. =6-44— 6*934,  with  one  at 
5*625.  A  specimen  from  the  former  locality  gave  F.  Marian  7*08—7*23 ;  and  one  fh>m  Joachimsthal 
gave  Hermann  (anal.  5)  6*97.  The  Przibram  ore  (Schwervrcmert)  gave  Breithaupt,  in  4  trials^  G.= 
7-968-8025. 
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S.  Chradie.  Ooracite  is  probably  pitchblende  mixed  with  some  gammite  (the  hydrous  ore).  It 
18  piu^-black  in  oolor,  and  affords  a  grayish  powder ;  G-.  =4*378,  Le  Conte.  In  Whitney's  analysis 
(No.  8)  he  obtained  16*92  p.  c.  of  carbonate  of  lime,  which  accounts  for  the  low  specific  gravity. 
The  lime  was  separated  by  Genth,  as  far  as  possible^  before  making  his  analysis  (Ka  9).  Genth 
foimd  the  oxygen  ratio  for  the  tJ  and  Q  nearly  1  to  4 

Haidinger's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  «(«. 
Chapman's  has  precedence ;  but  it  is  badly  made,  its  deriyation  requiring  the  form  UranakmUte ; 
and  moreover,  until  crystals  are  known  and  found  to  be  without  deavage,  or  until  crystals  are 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  species  is  tmdBavdble. 

Analyses:  1,  Klaproth  (Beitr.,  iL  197) ;  2,  Bammelsberg  (Pogg.,  lix.  35,  and  Min.  Ch.,  176) ;  3, 
Theyer  (Bamm.  Min.  Gh.,  176) ;  i,  Ebelmen  (Ann.  Ch.  Phys.,  1843,  498) ;  6,  Hermann  (J.  pr.  Ch., 
Ixxvi  826);  6,  Pfaff  (Schw.  J.,  xxzv.  326);  7,  v.  Hauer  (Jahrb.  G.  Beichs.,  1853,  197);  8,  Whit- 
Mj  (Am.  J.  Sd,  IL  vii  434) ;  9,  Genth  (ib.,  xxiii  421) ;  10,  Soheerer  (Pogg.,  Ixxii.  661)  : 

t}9      t^e  Oa     %  Si 

1.  Joachimsthal        86-6  2*6 6*0,  Pb  S  6*0=100  Elaproth. 

a.            "                  79*16  8*90  2-81     046  6-80,  Pb  6*20,  As  1*12,  Bi  0*66,  fl[  0*36=99*61  R. 

3.  **                 68*61  6*70  2*17    0*22  8*60,  Pb  6*87,  S  1*76,  Cu  3*96,  Zn  0*70,  Bi  0-52, 

As  4*86,  C  2*14=100*39  Theyer. 

4.  "  76-94    8*10    6-24    2*07     8*48,  Pb  4*22,  S  0*60,  Mn  0*82,  iSfa  0*26,  C  3*32, 

£[  1*86=100*89  Ebelmen. 
6.  "  81-21 3Pe  1*88  6*78    0*41    2-46,  ^b  0*74,  Pb  8  2*84^  3tl  0*33  Bi  1*23,  Mn 

0*14,  tL  2 '69  Hermann. 

6.  J^eorgenatadt    84-52    8*24 202,  Pb  8  4*20,  Co  1*14=10012  Pfaff. 

7.  Przibram  80*62    2*86    2*97    0*64    1*79,  Pb  6*07,  8  1*18,  Sb  2*09,  0  0*89,  ft  0*48= 

99*49  Hauer. 

8.  CoracHe  72«60    2*74    6*99   6*88,  th  6-66,  3fcl  110,  ft  6*68=100  Whitney. 

9.  '•  62*68  Pe  8*61  6*83    0*56  18*16.  l»b  7*39,  3tl  0*62,  C,  fi  6*14=99*28  Genth. 
10.  Norway,  ITmnoni  76*6  ^b,  Gb,  Si  16*6,  Mn  1*0,  H  4*1,  inaoL  and  loss  2*7  Scheerer. 

S(dieerer,  in  anal  6,  obtained  ^  62*87,  and  t  28*84 ;  and  Genth,  in  anal  9, 9  46*21,  and  tJ  16*47. 

Pyr.,  etc. — B^.  inAisible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  With  borax  and  salt  of  phosphorus  gives  a  yellow  bead  in  O.P.,  becoming 
green  in  B.F.  (uranium).  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  lead,  and  frequently 
the  odor  of  arsenic.  Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
Soluble  in  nitric  add.    Not  attractable  by  ttie  magnet. 

Oba.— Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgenstadt,  Marien- 
be^  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Retzbanya  in 
Hongary.  It  is  associated  with  torbemite  at  Tincroft  and  Tolcam  mines  near  Redruth  in  Corn- 
wall ;  also  near  Adrianople,  Turkey ;  at  the  Middletown  feldspar  quarry,  in  octahedrons  with  trun- 
edges,  according  to  Shepard. 

OoraeUe  is  fh)m  about  90  m.  above  Sault  St  Marie,  on  the  north  side  of  L.  Superior. 

Very  valuable  in  porcelain  painting,  affording  ao  orange  color  in  the  enamelling  fire,  and  a  black 
color  in  that  in  which  the  porcelain  is  hsk^  A  lal^tory  has  been  opened  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

Alt— The  hydrous  ore  called  gummite  occurs  as  a  result  of  the  alteration  of  this  species ;  also 
uranic  ochre. 


191.  OHRTSOBBRTZi.  [Not  Chrysoberyl  (=var.  Beryl)  of  ihe  AncieiUs.}  Krisoberil  Wem,, 
Bergm.  J.,  373,  387,  1789;  84,  1790.  Ohrysoberyll  Karaiea,  Lem,  etc,  Qymophane  H.,  J.  de 
IL,  iv.  6, 1798.  Alexandrite  NordmakiM,  Sdhr.  Min.  Ges.,  St  Petersb.,  1842.  Alaunerde  + 
Kieselerde  KUvp^  Beitr.,  L  97,  1796 ;  ATfoed»(m,  Ak.  H.  Stodkh.,  1822.  Alun^nate  of  Glucina, 
mainly,  Seyhert,  Am.  J.  Sd.,  viiL  106,  1824;  Bergemann,  De  Chrys.,  Gott,  1826. 

Orthorhombic.  /A/=129'*  38',  Oa1-I=129^  1';  a  :  h  :^o=l-2285  :  1 
2-1267.  Observed  planes :  vertical,  irly  i-?,  i-J,  i-S,  i-«,  i-J ;  domes,  f-L 
'----'    ^  ....        italiedral,  1, 1-i,  2-2,  1 6-5  (d,  i 


1-1, 1-i,  3-i  (only  as  a  composition-face) ;  oci 
152),  2-2.  ^ 
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i-l  Ai'i=133  13i 

i-i  A  2-2=126  8 
a  A  1=110  3i 


i^  A  1=136°  52' 

ttA2-2=128  52 
1-jAl-i,  top,=119  46 


lAl,  ov.  l-t,=73°3' 
lAl,front,=139  63 
i^Al-i=90 


3-iA3-t,  ov.  i-t,=120  13  i<  A  1-1=120  7 


162 


Norway,  Me. 


Alexandrite. 


Haddam. 


Haddam. 


Haddam. 


166^  Plane  i-l  vertically  striated;  and 

Bometimes  also  i-t,  and  other  vertical 
planes.  Cleavage :  1-i  quite  distinct ; 
^-^  imperfect;  t-l  more  so.  Twins: 
composition-face  3-t,  as  in  f.  153,  ISSa, 
made  np  of  6  parts  by  the  crossing  of 
3  crystals,  united  alon^  the  dotted 
line,  as  shown  by  the  strwe,  the  forms 
either  stellate,  or  simply  hexagonal 
pvramids  with  truncated  summits; 
also  (2)  conjointly,  3-t  and  i-t,  as 
in  f.  154,  155,  each  made  by  the  crossing  of  3  pairs  of  twins,  each  sector  a 
pair  twinned  by  3-i,  and  united  to  the  next  pair  by  iri, 

H.  =  8'5.  G.  =  3'5— 3*84.^  Lustre  vitreous.  Color  asparagus-green, 
grass-green,  emerald-green,  greenish-white,  and  yellowish-green ;  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolored.  Trans- 
parent— translucent.  Sometimes  a  bluish  opalescence  internally.  Fracture 
conchoidal,  imeven. 

Var.  I.  Ordmary. — Color  pale  green,  being  oolgred  by  iron.  G. =3*597,  Haddam;  B'l^ 
Brazil:  3*689,  Ural,  Rose;  3*886,  Orenburg,  Kokscharof. 

2.  AUxcmdriie. — Color  emerald-green,  but  oolumbine-red  by  transmitted  light  G.= 3-644,  mean 
of  results,  Kokscharofl  Supposed  to  be  colored  by  chrome.  Crystals  often  very  large^  and  in 
twins,  like  fig.  168,  either  six-sided  or  siz-rayed. 

Oomp.'Be  %l=Alumhia  80*2,  gludna  19*8=100.  Analyses:  1,  2,  8,  Avdejef  (Pogg.,  ivi. 
118);  i,  6,  Damoar(Ann.  Ch.  Fhys.,  IIL  TiL  173): 


21 


Be 


4-47=100*61  Avdejef;  G.=8*7387. 

S*47=100-24        " 

3-12,  ^0*36,  Cu  and  Ph  0-29=100*71  Avdejet 

J  Pe  4-61,  quarts  0*49=99-48  Damour. 

,    "  4*06,       **      0*96=98-38         " 

Pyr.,  eto^— B3.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  dull    With  borax 
or  Sidt  of  phosphorus  ftises  with  great  difficulty.    With  cobalt  solution,  the  powdered  mineral 


1.  Braol 

78-10 

17-94 

2       " 

78-71 

18*06 

3.  Ural 

78-92 

18-02 

4.  HuHilAni   Ct 

76-02 

18*41 

6.        " 

76-43 

17-93 
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gives  a  blniflh  color.  0.  hardly  changed  hj  heating;  before  3'84^  after  3*833.  No  action 
with  adds. 

Obi.— In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits  of  rivers ;  at  March- 
endorf  in  Moravia ;  in  the  Ural,  86  versts  from  Katherinenburg,  in  mica  slate  with  beryl  and 
plenadte,  the  variety  Alexandriie,  of  emerald-green  color,  oolnmbine-red  by  transmitted  light;  in 
the  Orenberg  district,  S.  Ural,  yellow ;  in  the  Mounie  Mts.,  Ireland ;  at  Haddam,  Ct,  in  granite 
traversing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  oolumbite ;  in  the  same  rock  at 
Greenfield  near  Saratoga,  N.  Y.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit,  Y t,  in  gran- 
ite at  the  deep  cut  of  me  northern  railroad;  Norway,  Me.,  in  granite  with  garnet  (Yerrill). 

When  transparent,  and  of  suffldent  siae,  chrysoberyl  is  cut  with  facets,  and  forms  a  beautiful 
yeQowish-green  gem.    If  opalescent,  it  is  usually  cut  en  edbochon. 

Chryscheryl  is  from  xf^oi^  ffoUUn^  /9f}^X>of,  beryl  Oymophane^  from  ic6/ia,  wove,  and  ^atvn,  ap* 
pear,  alludes  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  Alexandrite  is  after  the 
Oiar  of  Russia,  Alexander  L 

On  Gryst,  see  B.  &  M. ;  KolEscharot;  Ifin.  Bussl,  iv. ;  Hessenb.,  Min.  Not,  iv.  Fig.  162  is 
natural  size,  from  a  oystal  belonging  to  A.  E.  YerrilL  Chrysoberyl  has  very  distinct  deavage 
pnaHel  to  1-i,  which  appears  to  show  that  1-1  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  8-1  is  the  twinning-plane.  But^  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  is  here  adopted. 

Axiit — ^Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumhia,  1*A2  gludna, 
and  6*0  boric  add  (Ebdbsien) ;  by  putting  a  mixture  of  fluorid  of  gludnum  and  fluorid  of  alumi- 
num, in  the  propoiilons  of  their  equivalents,  in  a  carbon  crudble,  and  at  the  centre  of  the  fluorlds 
a  small  carbon  crudble  with  a  litUe  ftiaed  boric  add,  and  heating  for  some  hours  (Deville  and 
GaronX  the  process  yidding  fine  crystals  easily. 


4.  DEUTOXTDS. 


192.  OAS8ITBRITXI.  Ore  of  the  Kawtrtpoi  ofihe  Oreeka  (fferod^  eta),  and  of  the  Plumbum 
album  of  Pliik,  xxxiv.,  47,  etc ;  not  of  the  Stannum  [=a  pewter-like  alloy]  of  PUn,  Zinnsten, 
Stannum  ferro  et  arsenico  min.,  Wall,  Mln.,  803,  1747.  Ifine  d'Etun,  J^.  Trl  Wall,  1768. 
I%L  Ore^  Tin  Stone.  Zinnstein,  Zinnen,  Oerm.  Stannum  caldforme  (Oxyd  of  Tin)  Bergm,, 
ppusc,  ii.  438^  1780;  Klapr^  Beitr.,  ii  246, 1797.  Etain  oxyd^  i^.  Casslterite  BeueL,  ii  818, 
1882.    Easmterit  Oerm. 

Tetragonal.     0  A  l-i=146**  5' ;  a=0-6724.     Observed  planes :  vertical, 
ly  i-f ,  i^j  ir2 ;  octahedrons,  |,  1,  J ;  zirconoids,  8-f  ,  1-3,  7-J. 

167  168 


<?  A  1=136°  26' 
0  A  f =112  49 
0  A  1^=144  40 


0  A  3-1=112°  25' 

1  A  1,  pyr.,=121  40 
1  A  1,  ba8.,=87  7 


/A  1=133°  34' 
14  A  H  pyr.,=133  31 
/A  1-1=168  42 
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Cleavage:  /  and  i-i  hardly  distinct.  Twins:  f.  158,  composition-face 
1-i ;  producing  often  complex  forms  through  the  many  modifying  planes ; 
sometimes  repeated  parallel  to  all  the  eight  planes  l-i ;  also  f.  159,  a 
metagenic  twin.  Often  in  reniform  shapes,  structure  fibrous  divergent ; 
also  massive,  granular  or  impalpable. 

H.=6— 7.      G.=6-4:— 7*1.     Lustre  adamantine,   and 
^^®  crystals  usually  splendent.     Color  brown  or  black ;  some- 

times red,  gray,  white,  or  yellow.  Streak  white,  grayish, 
brownish.  Kearly  transparent — opaque.  Fracture  sub- 
conchoidal,  imeven.    Brittle. 

Var. — 1.  Ordinary f  Tin-atone.  In  cryBtals  and  massive.  G.  of  ordinary- 
cry  st  6*96 ;  of  colorless,  from  Tipuanl  R.,  Bolivia,  6*832,  Forbes ;  of  honey- 
yellow,  from  Oruro,  6* 704,  id. ;  of  very  pure  crystals  firom  CSarabuco,  6*4,  id. ; 
of  black  cryst  fir.  Tipuani,  7*021,  id. 

2.  Wood  Tin  (Hols-Zinn  Germ.),     In  botryoidal  and  reniform  shapes, 
concentric  in  structure,  and  radiated  fibrous  internally,  altiiougb  very  com- 
pact, with  the  color  brownish,  of  mixed  shades,  looking  somewhat  like  dry 
wood  in  its  colors.     Tocuffs-eye  tin  is  the  same,  on  a  smaller  scale.    Q-.  of  one 
variety  6*514.    Excellent  figs,  in  Rashleigh's  Brit  Min.,  1797. 
Stream  tin  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams  or 
in  the  gravel  of  the  adjoining  region.    It  has  been  derived  fVom  tin  veins  or  rocks,  through  the 
wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Oomp.— Sn=Tin  78*67,  oxygen  21*33=100.  Analyses:  1,  Berzelius  (Afh.,  iv.  164);  2, 
Mallet  (J.  G.  Soa  Dubl.,  iv.  272);  3,  Bergemann  (Jahrb.  Min.,  1857,  395);  i,  5,  D.  Forbes  (PhiL 
Mag.,  IV.  XXX.  140): 


gn 

ta 

Ve     Un 

Si        £1 

1.  Finbo 

98*6 

2*4 

1*4      0*8 

—     — =98*2  Berzelius. 

2.  Wicklow,  Ireland 

95-26 



2*41     — 

0-84     Mallet    a.=6*753. 

3.  Xeres,  Mexico 

89*43 

— 

6*68     — 

2-21     l*20Bergem.    G.=6*862. 

4.  Tipuani,  Bolivia,  hnh. 

91-81 

— 

1*02 

6*48    0*73=100*04  Forbes. 

6.        "           "       black 

91*80 

— 

2*69     — 

5*61     =100  Forbes.     G.=7021. 

Crystals  firom  Carabuoo,  Bolivia^  afibrded  Kroeber  (Phil  Mag.,  IV.  xxx.  141)  76*805  p.  c.  of  tin 
(equivalent  to  97*8  p.  c.  of  oxyd),  with  iron  21 8,  silver  0*015,  tungstic  acid  0*02,  lead  0*26, 
and  1'74  of  water.  (The  analysis  is  stated  to  have  afforded  19*584  of  oxygen,  which  is  not 
enough  for  the  tin  alone  found.)  The  Tenebra  ore  oontams  from  2  to  5  p.  a  of  oolumbic  and 
timtflSio  acids.    Vauquelin  obtained  9  p.  a  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.,  etc. — ^B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  a 
white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese,  and  more 
rarely  for  tantalic  acid.    Only  slightly  acted  upon  by  acids. 

Obs. — Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  clay 
schist,  and  porphyry. 

Occurs  in  remarkable  crystals  in  Cornwall,  associated  with  fluor,  apatite,  topas,  blende,  wolfram, 
etc.,  and  also  the  wood-tin  and  stream-tin;  in  Devonshire,  near  Tavistock  and  elsewhere:  County 
of  Wicklow,  Ireland ;  in  pseudomorphs  after  feldspar  at  Wheal  Ooates,  near  St  Agnes,  Cornwall ; 
singular  compound  oystals  in  Bohemia  and  Saxony,  the  twin  forms  fVom  Zinnwald  and  Schlack- 
enwald  often  weighing  several  pounds ;  at  Limoges  in  splendid  crystals ;  also  in  Gfillicia ;  Green- 
land, with  cryolite  at  Evigtok;  Sweden,  at  Finbo;  Finland,  at  Pitkaranta. 

In  the  E.  Indies,  on  Malacca,  Banca,  Blitong  near  Borneo ;  in  the  Ovens  district,  and  in  some 
gullies  of  the  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  R. ;  at  Oniro  tin  mines;  and  at  Carabuco, 
Bolivia;  in  Mexico,  at  Xeres  and  Durango. 

In  the  United  States,  in  Maine^  sparingly  at  Paris  and  Hebron :  in  Mass.,  at  Chesterfield  and 
Gk>shen,  a  few  crystals,  with  albite  and  tourmaline ;  in  N,  Harnp.^  at  Lyme,  and  somewhat  more 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jackson ;  in  TV^nto,  sparingly  in 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  GaUfomia,  in  San  Bernardino  Co.,  in 
Temescal  region;  in  Idaho,  on  Jordan  creek,  near  BoonyiUe. 

Stanniie  Breith.  (Handb.  772,  1847),  an  amorphous,  pale  yellowish-white  substance,  from 
Cornwall,  with  H.=6*5|  G.= 8*545,  has  been  regarded  as  a  pseudomorph  after  feldspar,  eon- 
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tenoBg  muoh  oxyd  of  tin  aa  a  miztare  with  the  other  IngredieDta.    Biadiof  obtained  (Chem.  G^ 
iL  2026)  Si  61'67,  8n  38  91,  H  4-63,  3Pe  3-66,  Ca  016,  im.  0-48=99'l6. 

On  crjst,  Heeaenberg,  Vin.  Not^  vi ;  A.  K  Nordenakiold  and  Oadolin,  Pogg.,  d.  637.  Nor- 
deoskidld  okakee  the  ang^e  1  A  1  =  121**  42'.  whence  0=0-6720.  According  to  Mr.  Gadolin,  Fin- 
land cnrstala  aiTord  alao  the  planes  |,  7,  V4l,  ¥-«,  H,  H.  H,  1-3,  H,  ♦-¥,  i-l  i-t  i-J,  i-h  H, 
Hi?  ^4>  *-}f ;  hnt  there  ia  donbt  as  to  some  at  least  of  these  planes,  as  these  unusual  ratios 
vere  deterndned  fix>m  measured  angles  alone  and  not  through  zones. 

Axtii — Formed  in  CTTsCals  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Sn  0*  (Deyilie) ; 
bj  action  of  steam  on  chlorid  or  fluorid  of  tin  (Daubr^). 

192a.  Aikalctb  a,  K  Nordenakiold  (Finl  Min^  162, 1865,  26,  1863).  A  cassiterite  oontainhig 
neaiij  9  p.  c  of  tantalic  add.  Isomorphous  with  cassiterite,  and  presenting  the  planes  1,  1-i. 
H.=6— 6'5 ;  G.=6*6— 6'8.  Lustre  vitreous  to  adamantine ;  color  blaok  to  grayish-black ;  streak 
Ij^t-brown ;  opaque.    Analysis  by  Nordenskiold : 

Sn  88-96  ta  878  3Pe  2-04  Cu  0-78= 100-66 

From  Fennlkoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite. 

193.  RUnZiB.  Schorl  rouge  de  LisU,  Grist,  iL  421,  1783 ;  v.  Bom.  Cat  de  Raab,  L  168,  1790. 
Bother  Sdiorl  pt,  Titankalk,  JTZopr.,  Beitr.,  L  233, 1 796  (disooy.  of  metal  Titanium).  Red  Schorl 
Kino,,  ITm^  i.  271,  1794;  Titanite,  id.,  iL329, 1796  [not  Titanite  f  topr.,  1794=Sphene].  Schori 
rouge,  Sagenite,  Sauuwre,  Alpes,  iv.  §  1894, 1796.  Orispite  (fr.  Orispalt,  St  Gothard)  DelameifL, 
T.  T.,  iL  333,  1797.  ButU  Wem.,  1800,  Ludwig's  Wem,  L  56, 1803.  Titane  oxyd6  JJ.,  Tr.,  1801. 
Sdiwaner  Granat  Lompadius,  SammL,  iL  119,  1797.  Eisenhaltiges  Titanerz  (ft*.  Ohlapian) 
Klapr.,  Beitr.,  ii.,  235,  1797=irigrin  KarsL^  Tab.,  66,  79,  1800.  Bmenorutile  Kokacharof,  Min. 
BossL,  iL  352,  1864. 

Tetragonal.  0  A  l-t=147°  W,  a=0-6442.  Observed  planes  :  vertical 
prisms,  /,  ^,  i-2,  ^3,  i-4,  i-7,  i4 ;  octahedrons,  1,  2,  J,  1-i,  3-i ;  zirconoids, 
1-3,  l-fj  3-|- ;  base,  0,  not  common. 

161 

164 


Graves  Mto.,  Gku 

0a34=113  18 
0  A  1.3=145  49 
lAl,  pyr.,=123   7i 


lAl,  bas.,=84^40' 
/A  1=132   20 
/Ai4=168   42 
/a;.2=161    34 


/Ai-3=153*^26' 
i4Air2=153   26 
i-iAl-i=122   47i 
t^  A  1=118   26 
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Cleavage :  1  and  i-i,  distinct ;  1,  in  traces.  Vertical  planes  usually  stri- 
ated. Crystals  often  acicular.  Twins :  1,  composition-face  1-i,  either  (1) 
having  a  geniculation  at  the  centre  of  origin  of  tne  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2J  having  commenced  as  a  simple  crystal, 
and  afterward  become  geniculatea,  as  in  1.  161.     (A)  Usually  the  successive 

feniculations  take  place  in  a  common  plane,  that  is  by  those  faces  14  that 
e  in  the  direction  of  the  same  diagonal ;  and  (a)  either  the  parts  at  the 
^eniculations,  at  the  opposite  extremities,  resume  altematelv  a  like  direc- 
tion, as  in  f.  159,  under  cassiterite,  p.  157 ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finely  bending  into  one  another,  and  produc- 
ing at  times  when  thus  completed  an  inequilateral  hexagonal  j^rism  (f.  162) ; 
but  (B)  occasionally  the  twinned  commencement  (as  I,  II,  1.  163)  is  next 
ffeniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
S>rm  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  beffins  nearly  at,  or  at,  the  commencement  of  the  crystal^  in  the 
scalenohedr^  form  in  f.  164,  which  consists  of  8  united  sectors.  [Fig.  163 
is  ideal  (from  G.  Eose)^  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Composition-face  3-4,  making  a  wedge-shaped  crystal  consisting  of  two 
individuals.  3.  Composition-faces  1-i  and  3-^  in  the  same  crystal  (fr.  Mag- 
net Cove,  Hessenberg).    Occasionally  compact,  massive. 

H.=6— 6*5,  6,=4-18— 4-25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, passing  into  red ;  sometimes  yellowish,  bluish,  violet,  black ; 
rarely  grass-green.  Streak  pale  brown,  Subtransparent — opaque.  Frac- 
ture suDconcnoidal,  imeven.    Brittle. 

Oomp.,  Var. — ^ntanic  acid,  T i=0x7gen  39,  titanium  61 = 100.  Sometimes  a  Utde  iron  ia  present 

Var.  1. — Ordinary.  Brownish-red  and  other  shades,  not  black.  G.=4'18— 4*22.  Transparent 
quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  this  variety  is  the 
Sageniie  (ft.  vayfit'^h  &  ^^^X  <^o  named  Ori^pUe,  Dark  smoky  quarts  penetrated  with  the  acicular 
rutile  is  apparently  the  Veneris  crinis  of  Pliny  (zxxriL  69). 

2.  Ferriferoue.  (a)  Iftgrine.  Golot  black,  whence  the  name.  Oontains  2  to  3  p.  c.  of  ozyd  of 
iron.  But  as  ordinary  rutOe  has  1  to  2  p.  a,  the  distinction  is  very  smaU.  G.=4  249,  ft.  Ohla- 
pian;  4'242  fr.  Freiberg.  (5)  IlmenonUHe,  A  blade  variety  from  the  Umen  Mts,  occurring  in  oc- 
tahedrons, containing  over  10  p.  c.  of  oxyd  of  iron,  and  having  G.=6-074— 6*133. 

8.  ChromiferouB  (Titane  ozyd^  ohromif^  K).  A  grass-groen  variety,  containing  ozyd  of 
chrome,  which  gives  the  color. 

Analyses :  1,  Damour  (Ann.  Oh.  Fhvs.,  IIL  z.  417);  2,  H.  Bose  (Gilb.  Ann.,  Ixiil  67,  Pogg.,  ilL 
166);  3,  Kersten  (J.  pr.  Ch.,  zxzvii  170);  4,  5,  Demoly  (Ja^resb.,  1849,  728): 

1.  St.  Trieix,  reddieh      ft  9760     Fe  l-56=99-16  Damour.    a.=4*209. 

2.  "  "  98-47  1*68=100  a  Rose. 

3.  Freiberg,  nigrine  96*76  2*40*=99*16  Kersten.    G.=4-242. 

4.  Loa  unknown  96*41  1*63,  3^  0*13,  Si  1>83=:100  Demoly. 
6.     "            "                        96-46            1-62,    "    0'14,  «  0*79=100  Demoly. 

>  In  part  at  least  vuiifneHU,  which  may  be  separated  by  a  magnet. 

The  Ih/wnortOiXe  consists  approximately,  according  to  Hermann  (L  a),  of  ft  89*3,  9e  10*7. 

P3rr.,  eto.— B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.F. 
assumes  a  violet  color  on  cooling.  Most  varieties  contain  iron,  and  give  a  brownish-yellow  or  red 
bead  in  RF.,  tiie  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  chjuxx)aL 
Insoluble  in  acids;  made  soluble  by  fusion  with  an  alkali  or  alkaline  carbonate.  The  solution 
containing  an  excess  of  add,  with  the  addition  of  tin-foil,  gives  a  beantifid  violet-cdor  wiien  con- 
centrated. 

Oba. — ^Butile  occurs  in  granite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimes  hi  gran- 
ular limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quarts 
or  feldspar,  and  frequently  in  acicular  crystaLs  penetrating  quarts.  It  has  also  been  met  with  in 
hematite  and  llmenite.  It  is  common  in  grains  or  fragments  in  many  auriferous  sands.  Oocurs 
in  Arendal  and  KragerSe  in  Norway ;  at  Horrsj6berg,  Unland,  with  lasulite  and  kyanite ;  Saualpe, 
Oarinthia;  in  the  Urals;  in  the  Tyrol;  at  St  Oouiard;  atYr^iz^in  France;  Krummhennen*- 
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dorf.  near  Freiberg ;  in  Oastile,  in  geuiculated  crystals,  often  large ;  at  Ohlaplan  in  Transylyania, 
nigrine  in  pebbles ;  in  large  crystals  in  Perthshire,  Scotland ;  at  Crianlarick,  at  Oraig  Calleach  near 
KLlin,  and  on  Benygloe ;  in  Donegal  Co.,  Ireland.  A  variety  from  Karingsbricka  in  Sweden  con- 
tains according  to  Ekeberg  (Ak.  H.,  Stockh.,  1803,  46),  3  p.  c.  of  chrome,  and  is  the  UUmt  oxydS 
ckfwniftre  of  Hai&y ;  ffrtua-freen  needles,  supposed  to  be  chromiferous,  have  been  Cound  in  the  Swiss 
Alps.  The  IlmenoruiUe  is  firom  the  phenacite  and  topaz  mine  of  the  Ihnen  Mts.,  in  the  Urala. 
Boogh  octahedrons,  reticolated  within,  from  Brazil,  are  supposed  to  be  pseudomorphs  after  anatase. 

In  ifaffie,  at  Warren,  along  with  tremolite  and  chalcopyrite.  In  N,  Hamp^  sparingly  at 
Lyme,  with  tonrmaline ;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.  In 
Vermont^  at  Waterbury,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont,  acicular,  some  specimens  of  great  beauly  in  transparent  quartz.  In  Jfeus.,  at 
Barre,  in  gueiss,  crystals  occasionally  an  inch  and  a  half  in  diameter ;  at  Windsor,  in  feldspar 
veins  intersecting  chlorite  slate;  at  Shelbume,  in  fine  crystals  in  mica  elate;  at  Leyden,  with 
scapolite ;  at  Ck)nway,  with  gray  epidote.  In  Oowfi.^  at  Lane's  mine,  Monroe,  and  in  the  adjoin- 
ing town  of  Huntington.  In  K  fork,  in  Orange  Co.,  1  m.  £.  of  Edenville,  with  pargasite  in  limestone 
boulders ;  2  m.  £.  of  Warwick,  in  granite  with  zircon ;  1  m.  E.  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2  m.  S.W.,  with  red  spinel  and 
chondrodite ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  N.  York  Co.,  at  Kings- 
bridge,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  limestone  of 
Essex  Co.  In  Pewn.,  m  fine  long  ciystals,  at  Sudsbury,  Chester  Co.,  and  the  ac^oining  district  in 
Lancaster  Co. ;  at  Parksburg,  Concord,  West  Bradford,  and  Newlin,  Chester  Co. ;  at  the  Poor 
House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  In  N.  Jerseyj 
at  Newton,  with  spinel  In  K.  Gar.j  at  Crowder's  Mountain.  In  Georgia,  in  Habersham  Co. ;  in 
littodn  Co.,  at  Qraves'  Mountain,  with  lazuUte  in  large  and  splendent  crystals,  some  3i  by 
2}  in.    In  Arkansas,  at  Magnet  Cove. 

In  Canada,  small  crystals,  with  spectilar  iron  at  Sutton,  C.  E. ;  in  the  ilmenite  of  Bay  St  Paul, 
C.  B.,  orange  translucent  grains,  pure  1\  and  probably  rutile  or  brookite. 

The  ozyd  of  titanium  is  employed  for  a  yellow  color  in  painting  porcelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teeth. 

Recent  art  on  cryst,  Eokscharof  Min.  Russl,  L  iL  ill.  iv.;  Pogg.,  zoL  164  (whence  angles 
given);  a.  Rose,  Pogg,  cxv.  648;  Hessenberg,  Min.  Not,  L  IL  V.    Figs.  16:i-164  by  G.  Rose. 

Artii, — ^Formed  in  (aystals  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (DevUle) ;  by  the  action  of  steam  on 
fluorid  or  chlorid  of  titanium  (Daubr^,  Hautefeuille).  HautefeuUle  observes  that  in  this  process 
crystals  of  rutile  are  formed  when  the  heat  used  is  red  heat ;  of  brookite^  when  it  is  between  that 
required  for  volatilizing  cadmium  and  zinc ;  and  of  anatase^  when  the  heat  is  a  little  below  that 
required  for  the  volat  of  cadmium. 

Has' been  observed  in  crystals  as  a  ftxmaoe  product  by  Scheerer. 

194.  OOTAHEDBITB.  Schori  bleu  hidigo  (fr.  Oisans)  Bourn,,  de  listens  Crist,  il  406, 1783 ; 
Schorl  octaddre  rectangulaire  id,  J.  de  Phys.,  zzz.  886, 178*7.  Octa^drite  Sa/uss.,  Alpes,  §  1901, 
1796.  Oktaedrit  Wem.,  1808,  Ludwig's  Wem.,  ii  218,  1804.  Oisanite  Ddamelh,,  T.  T.,  ii  269, 
1797 ;  H,,  J.  d.  M.,  v.  273,  1799.    Anatase  K,  Tr.,  ill  1801.    Dauphkdt 

Tetragonal.  0  A  l-i=119^  22' ;  a=:l-77771.  Commonly  octahedral  or 
tabular.  Observed  planes:  0;  prisms,  /,  i-i;  octahedrons,  1,  i,  f,  J,  |, 
\j  3-i,  24 J  1-i,  l-i,  1^ ;  zirconoid,  3*^5, 


0  A  i=158°  19' 
0  A  1=160  15 
O  A  1=111  42 

0  A  2-i=106  46 

1  A  1,  pyr.,=97  51 


1  A  1,  bas.,=186^  36' 
24  A  24  "    =148  28 
14  A  1^'  «    =121  16 

0  A  /=90. 

/A  1=158  18 


165 


Cleavage :  1  and  6>,  perfect. 

H.=5-6-4,  G.=3-82-3-95 ;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  CTeenish-yellow  by  transmitted  li^t.  Streak 
uncolored.    Fracture  subconchoidal.    Brittle. 


11 
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Oon^).— Uke  ratile  and  brookite,  pnre  titanic  add. 

Boee  found  in  crystalfl  fh>m  Brazil  1-25  per  cent  seaqnioiyd  of  iron  (Pogg.,  IzL  516);  and 
Damoor  obtained  in  an  analTsis  (Ann.  Ob.  Fbys.,  IIL  z.  417^  fi  98*36,  9e  1-11,  Sn  0-20=99-6*7. 

Pyr^  eto. — Same  aa  for  ratile. 

Oba.-~Mo8t  abnndant  afc  Bonrg  d'Oiaans,  in  Daupbiny,  with  feldspar,  azinite,  and  Hmonite. 
Found  in  mioa  alate  in  the  Griaona;  in  Bavaria;  near  Hof  in  the  Fichtelgebirge ;  Norway;  tho 
Urala;  in  chlorite  in  Devonshire,  near  Tavistock ;  with  brookite  at  Tremadoc,  in  North  Wales ; 
in  Cornwall,  near  liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detached  crystals  so 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfleld,  R.  I.,  in  dolomite. 

De  Saussure's  name  odahedriie  has  the  priority,  and  is  particularly  appropriate,  the  crystals 
being  usually  octahedrons.  Hauy's  anaUue  is  No.  3  in  order  of  time,  and  was  brought  forward 
after  he  had  once  adopted  for  a  while  Delametherie's  name  otsaniie;  it  is  from  wiraatij  ereeUon^ 
and  was  intended  to  signify,  as  Haily  says,  that  the  common  octahedron  was  longer  than  that  of 
other  tetragonal  spedes ;  but  length  is  not  in  the  meaning  of  the  Greek  word. 

AxUL. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^e) ; 
by  the  action  of  a  stream  of  muriatic  add  gas  on  Ti  0*  (Deville) ;  by  Aising  titanic  add  with  salt 
of  phosphorus  B.B.  in  B.F.,  and  then  ezposmg  the  bead  to  the  point  of  the  blue  flame,  when 
minute  transparent  crystals  of  octahedrite  separate  (G.  Rose). 

196.  RAUSMAMNITE.  Schwarz  Braunsteinerz  pt.  Wem.^  Bergm.  J.,  386,  1789.  Schwarz 
Manganerx  pt  Karat^  Tab.  72,  100,  1808.  Blade  Manganese.  Blattridier  SchwanB-BraunstelD 
Eausm.,  Handb.,  293,  1813.  Manganese  ozyd^  hydrate  H.^  Tr.,  1822.  Pyramidal  Manganese 
Ore  Haid^  Mohs,  Min.,  ii  416,  1824.  Hausmannite  Baid.,  Trans.  R.  Soc  Ed.,  1827.  Glanz. 
braunstein  Hcuiam^  Handb.,  405,  1847. 

Tetragonal.  O  A  l-i^lSO*'  25' ;  a=l-174:3.  Observed  planes :  1,  |,  l-i. 
Forms  octahedral. 

(9  A  1=121°  3'  J  A  I,  pyr.,=139°5r 

1  A  1,  pyr.,=105  25  l^Al-^',   "    =114  52 

O  A  J=i51  2  1  A  1-^=142  42 

Cleavage :  basal,  nearly  perfect.  Twins,  parallel  to  1-i ;  the  same  kind  of 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5— 5-5.  G.=4*722.  Lustre  submetallic.  Color  brownish-black. 
Streak  chestnut-brown.     Opaque.    Fracture  uneven. 

Oomp' — i&.T?  Mn=Manganese  72*1,  oxygen  27-d=lln  69,  I^n  31=100.  Formula  UBuaUy 
written  Mn  Sin.  Analyses:  1,  Turner  (Trans.  Boy.  Soa  Edinb.,  zi.);  2,  Rammelsberg  (Pogg., 
ziv.  222) ;  8,  id.  (ib.,  czzIy.  623);  4,  L.  J.  Igelstrom  (CEfy.  Ak.  Stockh.,  1865,  606): 


An       fin       0 

Ba 

Si         fi 

1.  Befeld                98-902          0*215 

2.  Hmenan         92-487    7-004 

3.  Eilipetad       92-12      6-95 

4.  Jakobsberg  28-78     71*27     

0-111 
1-160 
018 

0-887   0-436=100  Turner. 

=99-641  Bamm. 

0-84,  Ca  014,  Mg 0-41=10009  Ramm. 

=100  Igelstrom. 

Bammelsberg,  in  later  examinations  of  the  Bmenan  mineral  (Pogg.,  cxxiv.  522),  found  Si  0*19, 
0-91,  0-60,  and  Ba  015,  0-60,  0  14,  with  ign.  0-6,  and  0  7-10. 

^r.,  etc. — ^B.B.  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 

Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ilmenau 
in  Tliuringia;  Ilefeld  in  the  Harz;  Pilipstad  in  Wermland.  Reported  also  from  Framont  in 
Alsace.    Observed  at  Lebanon,  Penn. 

Dauber  found  for  crystals  flrom  Ilmenau  1  A  1=105°  30',  and  J  A  1=140*  31'  (Pogg.,  xciv.  406). 

The  formula  ttn*  Un,  which  makes  the  two  members  each  to  contain  two  of  oxygen^  accords 
with  the  approximate  isomorphism  of  the  spedes  with  octahedrite  and  rutile,  the  angle  0  A  1  in 
it  differing  hardly  2°  from  0  A  l-i  in  octahedrite,  and  about  21**  from  0  A  1  in  rutile. 

Artlf. — ^Formed  in  crystals  by  subjecting  fin  and  Mg  to  heated  muriatic  add  gas  (Deville). 
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196.  BRAUNlTJbl.  Braunite,  Brachjtypous  Manganese-Ore,  Eaid.,  Bd.  J.  Sci.,  iy.  48,  1826. 
Hartbrannstein  Eomsm ,  Handb^  222,  1847.  Karoeline  Beud.^  ii.  188, 1882.  Heteroklin  BreWk, 
Pogg.,  zlix.  204,  1840  (in  art  by  Svreinoff),  Handb.,  801,  184*7. 

Tetragonal.  0  A  l-i=135°  26' ;  <x=:0-98625.  Observed  planes :  0,  1,  2, 
2-2: 

<^  A  1=125°  40'  2  A  2,  pyr.,==96*^  83' 

6>  A  2=109   45  2A2,  basal,=140   30 

1  Al,  pyr.,=109    53  2-2A2-2,  pyr.  axial,=128   17 

1 A 1,  W,=108  40  2-2  A  2-2,  pyr.  diag.,=144     4 

1 A  1=109*"  46'  and  108*"  53',  Descloizeaux.    Twins:  forms  consisting  of 
three  crystals,  Kenngott.    Also  massive. 

H.=6-6-5.  G.=4-75-4-82  ;  4-752,  fr.  Elgersberg,  Ramm. ;  4-818,  ib., 
Haid.;  4*77,  fr.  St.  Marcel,  Damonr.  Lustre  submetaflic.  Streak  and  color 
dark  brownish-black.    Fracture  uneven.     Brittle. 

Oowp* — 2  Mn*  Un-hUn  Si  (see  p.  188).  Turner  obtained  no  silica,  and  made  the  mineral  sim- 
^  SsL    Analyses :  1,  Turner  (Edinb.  Trans.,  xi.) ;  2-4^  Bammelsberg  (Pogg-,  czziy.  615): 


iin           0 

Ba 

gi 

fl[ 

1.  Elgersberg 

2.  "         cryst 

3.  "         massive 
4. 

86-96        9-86 

(t)        undek 

(1) 
[80-94]       8-08 

2-25 
0-24 
0-54 
0-44 

ir. 
7-98 
8-32 
8-63 

0-96=100  Turner. 

100,  Ca  0-91-100  Ramra. 

The  mareeUne  (or  heterodine)  from  St  Maroel  in  Piedmont,  shown  chemically  by  Damour,  and 
crystaUographicaUy  by  Descloizeaux,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  d.  M., 
IV.  I  400)  to  consist  of 

Sn  66-68,  9e  10-04)  Un  8-79,  te  1-80,  Ca  1-14,  %  0*26,  Si  10-24=98*46 

Analyses  of  impure  ore  fh>m  Elba,  by  Bechl,  in  Am.  J.  ScL,  IL  sdv.  62 ;  fh)m  Engadin,  in 
serpentine,  by  Bnkeiaen,  in  Ber.  Ak.  Wien,  zxir.  287. 

Pyr^  eto. — B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  In 
O.P.,  becoming  colorless  in  R.F.  With  soda  gives  a  bluish-green  bead.  Treated  with  muriatic 
add  evolves  chlorine.    Maroeline  gelatinizes  with  adds. 

Obs< — Occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  Oehrenstock,  near 
Umenau ;  at  Elgersberg  in  Thuringia ;  at  Botnedalen,  Upper  TeUemark,  in  Norway ;  near  Ilefeld 
in  the  Han;  at  St  Maroel  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  Sd.,  II.  xiv.  62} ;  at  Vizianagram 
in  India. 

Named  after  ICr.  Braun  of  Gotha. 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  cassiterite  or  nitile,  the  plane  1-t 
above  should  be  1,  OM  in  cassiterite  being  136*"  26'.  Homologically  this  plane  in  all  these  re- 
lated spedee  is  1^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  which  mdines  to 
0  136*\ 

197.  MnHOBff.    ICennige  Cferm.   Plomb  oxid^  rouge  S. 

Pulverulent,  occasionally  exhibiting,  under  the  microscope,  crystalline 
scales. 

H.=2— 3  G.=4-6.  Lustre  faint  greasy,  or  dull  Color  vivid  red, 
mixed  with  yellow ;  streak  orange-yellow.     Opaque. 

Oomp.— l»b«  0*=Pb+2  ^b=Oxygen  9*84,  lead  90-66=100. 
^yr. — ^In  the  reduction  flame  of  the  blowpipe  globules  of  lead  are  obtained. 
Oba^— Usually  associated  with  galenite,  and  also  with  calamine,  and  sometimes  constituting 
peendomorphfl  after  galenite  and  cerussite. 
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Oocnrs  at  Bleialf  in  the  Eifel :  in  Badenweiler  in  Baden ;  Brillon  in  Westphalia :  island  of  Angle- 
sey ;  Grassington  Moor  and  Weardale  in  Yorkshire ;  LeadhiUs  in  Sootiand ;  Schlangenberg  in 
Siberia. 

Found  at  Austin's  mine,  Wythe  Ck>.,  Ya.,  along  with  cemssite. 

198.  BROOKXTB.    Jurinite  Sorei^  1822.    Brookite  Levy,  Ann.  FhiL,  n.  iz.  140, 1826.    Arkan- 
site  STiep^  Am.  J.  Sd.,  IL  ii  260,  1846.    ?  Eumanite  Shep,,  ib.,  zii.  211,  1861. 

Orthorhombic.  I A  7=99°  50'  (~100*>  50') :  0  A  l-z=131*'  42' ;  a :  J :  (J 
=1-1620: 1:1:1-1883.  Observed  planes:  0;  vertical,  7,  i-t,  t-I,  i^,  ^2, 
i-4,  ir^y  i^j  ^-2 ;  domes,  |-t,  i-^,  2-i ;  octahedral,  i,  1,  2,  i-J,  |-},  1-5,  2-2, 
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Arkansas. 


Miask,  UraL 


I  ty 


0  A  i^=150°  42'  7a  i-z=139^  55' 

(9Ai-f=147  14  i-tAi-2=157   11 

OaI    =124  17  t-2Ai-2,  mac.,    =134   22 

OAi    =143  45  iAi         "         =135    14: 

6> A 2-4=111  34  lAl  "         =115    43 

<?  A 1-2  =132  19  1-2  A 1-2     "         =101      3 

(9  A  5-6=101  38  l-2Al.2,brach.,=135    37 

(9A2-t=117  54  2-iA2-t,  top,=  55   48 

Cleavage :  7,  iadistinct ;  (?,  still  more  so. 

H.=5-5-6.     G.=4-12-4-23,  brookite;  4-21 
^—4-23,  trp.  Ural  cryst. ;  4-03— 4-085,  arkansite, 
BUenviUe,  N.  Y.  Whitney  and  Damour,  3-86—3-95,  Kammelsberg , 

3-8I,  a  variety  fix)m  the  Ural,  Hermann.  Hair-brown,  yellowish,  or  ra- 
dish, with  metallic  adamantine  lustre,  and  translucent  (brookite) ;  also  iron- 
black,  opaque,  and  submetallic  (arkansite).  Streak  uncolored — ^grayish, 
yellowish.     Brittle. 

Oomp. — Pure  titanic  add,  ¥i,  like  rutile.    Analyses :  1,  Hermann  (J.  pr.  CIl,  zlvi  404) ;  2, 
Romanovsky  (B.  H.  Ztg.,  1863,  No.  26) ;  3,  Damour  (Ann.  d.  M.,  lY.  xv.  447): 


fi 

Fe 

& 

ign. 

1.  Urals 

2.  " 

3.  Arkansas 

94*09 
94-31 
99-86 

4-60 
3-28 
1-36 

tr. 
0-73 

1-40=100-00  Hermann. 
1  -3 1  =98-90  Romanovsky. 
=101*46  Damour. 
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Bammelsberg  obtained  94*23  p^  a  of  titanic  add  from  the  aricansite,  and  a  oorrenponding  low 
Bpedflo  gravity,  whOe  Whitney  and  Bamour  found  little  impurity  and  a  higher  epedflc  gravity. 

Pjrr^  etc. — Same  as  for  rutile. 

Oba. — ^Brookite  occurs  at  Bourg  d'Oisans  in  Dauphiny ;  at  St  Gothard,  with  albite  and  quartz ; 
in  the  UralB,  district  of  Slatoust,  near  Miask;  near  Makiroh  in  the  Yosges,  in  pseudomorphs  after 
spbene ;  rarely  at  Yal  del  Dove,  Etna,  with  rutile;  at  Fronolen  near  Tremadoc,  Wales ;  in  thick 
black  crystals  {arkansUej  f.  166)  at  Magnet  Gove,  Ozark  Mts^  Arkansas,  along  with  eleoolite,  black 
garnet,  and  sc^orlamite :  in  small  crystals  fh>m  the  gold  washings  of  North  Carolina ;  at  the 
lead  mine  of  EUenville,  Ulster  Co.,  N.  Y.,  on  quartz  (f.  169),  with  chaloopyrite  and  galenite ;  at 
Paris,  Maine. 

I A  I'm  arkansite=100°— 100**  30',  1-2  A  l-5=10r  80',  and  186**  15'  to  136°  50'.  In  brookite 
from  the  Urals,  /a  J=:99°  60',  Kokscharof  (Min.  RussL). 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^). 

198a.  EuiiANTTfl.  Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albite  vein  with 
rabellite  and  pyrochlore.  Its  chemical  identity  with  brookite  has  not  been  ascertained.  The 
annexed  are  figures,  by  the  author,  of  two  of  the  crystals. 

110a. 


d 


4 


J// 


4 


a 


Some  of  the  observed  angles  are  /A  /=100°  to  lOr,  H  A  ^=nr  49',  i-f  A  i-J=140°— 140' 
15',  i4  A  J-i=128°  20'--128°  30',  «  A  i.}=108°.    Am.  J.  Sd.,  11.  xiL  211,  397,  xiiL  117. 

199.  PTROLnSTFE.  Lapis  manganensis  pt  OoBsaip.,  MetaU.,  1596.  Brunsten  =  Mag- 
nesia pt  TTofi.,  268,  1747 ;  Manganese  pt  !¥.  Trl  Wall,  I  483,  1753.    Manganaise  grise 

'  pt  IhraL,  Cat,  1772.  Gran  Braunstehi  pt  Wem.^  Bergm.  J.,  886,  1789;  id.,  BamrrL,  Handb., 
288,  1818.  Gray  Oxyd  of  Manganese  pt ;  Anhydrous  Binoxyd  of  Manganese.  Mangan  Hy- 
perozyd  Leonh.,  Handb.,  240,  1826.  Fyrolusite,  Prismatic  Manganese-Ore,  Haid,,  Trans.  B. 
Soa  Ed.,  1827.  Weichbraunstein,  Weidimangan,  Germ.  Folianite  (fir.  Flatten)  BreWi,,  Fogg., 
IzL  191,  1844=Idchtes  Graumangan-Erz  id..  Char.,  231,  1832. 

Orthorhombic.  I A  7=93^  40',  0  A  l-i=142°  11' ; 
a:b:  <?=0-776  : 1  :  1'066.  Observed  planes  as  in  the 
figure.  0  A  f i=160%  /A  i-i=136°  60'  /A  i-i=133° 
10',  f^  A  i-S.  top, =140**.  Cleavage  /  and  i-J.  Also 
columnar,  otou  divergent ;  also  ffranular  massive,  and 
fr^uently  in  reniform  coats.     Often  soils. 

H.=2— 5-5.      a=4'82.  Turner;   Lustre  metallic. 
Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black  or  bluish-black,  sometimes  submetallic.    Opaque.    Rather 
brittle. 


V«r-1. 


Ordmcuy.    In  (a)  ciystals  and  (b)  massive. 
Anglea  as  above  given. 


a=2— 2-6;  G. =4-819,  Turner;  4-84, 
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1.  XJndenaes? 

88*66 

14-68 

2.  Elgersberg 

84*05 

11-78 

0-63 

0-61 

3.  Ilefeld 

86-ea 

11-60 

0-66 

0-66 

4.  Bmenaa 

87-0 

11-6 

1-2 

0-8 

6.  Flatten,  PtiL 

87-27 

1211 

018 

hm 
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2,  PoUaniie.  H.aboTe6.  G.=:4-838— 4-880,  fr.  Flatten,  Breith.  Color  light  8teel-gra7.  Angles, 
/A  7=92^  62',  0  A  l-i=147''  43'.  It  is  a  very  pure  pyrolusite.  Fisani  etates  that  "polianite*' 
from  Cornwall  has  G. =4*826. 

8.  Varvactie  is  impure  pyrolusite.    See  under  MAKaANiTE. 

Oomp. — ^Mn=Mangane8e  63-3,  oxygen  36*7=100.  Analyses:  1,  Arfvedson  (Schw.  J.,  zllL 
210);  2,  8,  Turner  (Edinb.  Trans.,  1828);  4^  Sdieffler  (Arch.  Fharm^  xzxy.  260);  6,  Flattner 
(Fogg.,  1x1192): 

l^nfin  0  Ba  Si  fi 

1-86=100  Arfredson. 
1-12=100  Turner. 
1-57=100  Turner. 
6-8,  Fe  1*8,  Ca0*8,  ilO-8S 
0*32,  Fe  3tl  0-17=100  Flatt. 

In  another  specimen  Scheffler  found  9-7  per  cent  of  baryta.  Specimens  from  near  Battenberg» 
Hesse,  afforded  Schwarzenberg  and  Bngelhardt  96-46  to  100  per  cent  of  pure  superoxyd  of  man- 
ganese (Ann.  Oh.  Fhann.,  Ixi.  262).  Y.  Sevoz  and  J.  Breuilhs  find  in  crystallized  ore  fromHuelva 
in  Andalusia,  Mn  97-9,  Pe  0*5,  fi  1-1=995 ;  and  in  a  massive,  Mn  969,  Fe  10,  fl  0-6,  Si  1-0= 
99-4  (BulL  Soc.  de  Tlnd.  liin.,  vi.  29,  Bev.  GeoL  par  Delesse,  1860,  67). 

Pyr.,  etc. — B.B.  alone  infusible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  borax. 
Affords  chlorine  with  muriatic  acid. 

Obs. — This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  Thurin- 

B ;  at  Yorderehrensdorf  near  Mahrish-Tnibau,  in  Moravia,  which  place  annually  affords  many 
lundred  tons  of  the  ore ;  at  Flatten  in  Bohemia,  and  elsewhere.  Fine  crystals  occur  near  Johanu- 
georgenatadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  Transylvania ; 
also  found  sparingly  in  Cornwall;  in  Timor;  in  Australia. 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Yermont,  at  Brandon,  Irasburg, 
Bennington,  Monkton,  Chittenden,  etc.,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Mass., 
in  a  vein  of  quartz ;  at  Flainfield  and  West  Stockbridge,  Mass. ;  at  Winchester,  N.  H. ;  at  Salis- 
bury and  S^ent,  Conn.,  forming  velvet-like  coatings  on  limonite.  In  California,  on  Bed  island,  bay 
of  San  Francisco.  In  New  Brunswick,  7  m.  fr.  Bathurst,  in  fine  cryst ;  in  Shepody  Mtn.  and 
elsewhere ;  near  Ui^am  in  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst  and  massive ;  also 
at  Walton,  abundant;  near  Eentville ;  Fictou ;  Amherst ;  Musquodobit. 

Fyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese.  Fyrolusite  parts 
with  its  oxygen  at  a  r^  heat,  and  is  extensively  employed  for  discharging  the  brown  and  green 
tints  of  glass.  It  hence  received  its  name  from  irOp,  fire^  and  A6w,  to  wash ;  and  for  the  same  reason 
it  is  whimsically  entitled  by  the  French  k  aawm  de  verriers.  It  is  easily  distinguished  from  psilo- 
melane by  its  inferior  hardness,  and  usually  by  being  crystalline. 

200.  GRfiDNBRXTB.    Kupferhaltiges  Manganerz  Orednar,  Jahrb.  Min.,  6, 1847.    Mangankup- 
feroxyd  ffauam^  Handb.,  1582,  1847.    Mangankupfererz,  Crednerit,  Samm^  Pogg.,  IxxiL  669. 

Monoclinlc.  Foliated  crystalline.  Cleavage :  basal  very  perfect ;  less 
distinct  in  two  other  directions  obliquely  inclined  to  one  another. 

H.=4-5.  6.=4-9— 5'1,  Lustre  metallic.  Color  iron-black  to  steel- 
gray.    Streak  black,  brownish. 

Oomp.— Ou'  fin*=Oxyd  of  copper  42*9,  oxyd  of  manganese  67*1=100;  but  often  mixed  with 
oxyd  of  manganese.  Analyses :  1,  Credner  (Fogg.,  Ixxiv.  656) ;  2-4,  Bammelsberg  (1.  c,  and 
Min.  Ch.,  178): 

iin       Sn      Ou        Ba      Oa      fi[        0 

1.  Friederichsrode    22-96    31*26    42*13    0*52    0*68    0*26  ^  gangue  0*68=98*37  Cred. 

2.  "  62-66     40*66     1*48 5-78=100-46  Bamm. 

3.  "  56*29     82-86    3*08    0*76   8-68=99*06  Ramm. 

4.  "  64-24     23*73    201 8*83=98-81  Ramm. 

Pyr.,  610.^6.3.  ftisible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  dark  violet  color 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  Ii.F.  be- 
comes red  (copper).    Soluble  in  muriatic  add  with  evolution  of  chlorine. 

Obs. — '^nm  Friederichsrode,  with  volborthite,  malachite,  and  manganese  ores.  Bammelsberg 
observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,  a  secondary  product 
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201.  PLATTK£BITE.    Schwerbleieia  Bre&h.,  J.  pr.  Ch.,  x.  508,  1887.    Plattaerit  ^auL,  Handle 
504^  1846.    Braunbleiozjd  Sauam,,  Handb.,  202,  1847. 

In  hexagonal  prisms  with  replaced  basal  edges,  planes  0,  ij  1,  but  pseudomoiphoos  after  pyro- 
morphite  (Greg) ;  deaTage  IndiBtiDct  G.=9*39— 9*46.  Lustre  metallic  adamantine.  Color  iron" 
black.    Streak  brown.    Opaque. 

OoMP.— According  to  Plattner  (J.  pr.  Oh.,  x.  508),  Pb  0»=Lead  86-6,  oxygen  18-4=100.  Prob- 
ably firom  LeadhUla,  Scotland.  A  doubtful  species.  The  specific  gravity  given  is  as  high  as 
ttiat  of  the  protoxjd  of  lead. 

201A.  Yanadio  Oohsb.— (Vanadio  add  Teachemachsr^  Am.  J.  Sd.,  IL  xL  238,  1861.)  A  yellow 
pulverulent  substance,  encrusting  masses  of  native  copper,  along  with  quartz,  at  the  diff  mine, 
Lake  Superior,  according  to  J.  E.  Teschemacher  (1.  c.).  The  color  before  the  blowpipe  changed  to 
black ;  also  the  powder,  boiled  in  nitric  acid,  aCforded  an  apple-g^^en  solution,  from  whidi,  on 
partial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface, 
whichf  as  they  enlarged,  fell  to  the  bottom ;  by  means  of  these  crystalline  masses  the  vanadates 
of  silver  and  lead  were  made.  As  no  metal  was  found  in  the  first  solution,  the  yeUow  mineral 
was  inferred  to  be  probably  vanadic  acid  (Y  0"). 


B.  HYDROUS  OXYDS. 

1.  Oxygen  ratio  for  3S,  3=1  :  ^. 

208.  Tubghb 

2.  O.  ratio  for  fi,  B[=l :  f 

203.  BlAflPOBI 


Pe'fl 


206.  MAiraANITB 

3,  O.  ratio  for  3te,  H=l :  f 

206.  LzMOKtnB 

4.  O.  ratio  for  K,  S=l :  f . 
207.  XAHTHOsmmaxB    9e  £[* 

209.  TCTJAgrwB 

6.   O.  ratio  for  K,  H^l  :  1. 

ftgfl(or»g»fl:») 
An  fi  (or  Mn»  ft") 
ilfi« 
216.  GuiaoTE 


204.  GOTBUB 


9e£[ 


Snfi 


Fe«a« 


210.  BBnam 

21 L  PntOOHBOITB 
212.  GlBBSrtB 


208.  Beauxtte  (£1,  9e)  fi* 

(C,  3Pe)  tt» 


218.  LxifKiXB  9e  '&} 

214.  HYDBOTALOrra        (iSl  +  l  Ag^fi'+2fi[ 
216.  Ptroauritb  (i3Pe+|Mg")£[»+2fi 

(&,  Pe)  fl» 


Agpendiix.—lVl,  PscLOnxLAin.    218.  Wad  :  A,  Boa  Manoanbsb  ;  B,  Asboutb  ;  0,  Lampadiib. 

aoa.  TUROmL    Hematite  pt    Bed  Ochre  pt    Tnrgit  iTerm.,  BulL  Soa  Nat  Moscow,  L  262, 
1846.    Hydxohnmatit  BreUk.,  Handb.,  846,  1847. 

Compact  fibrous  and  divergent,  to  massive;  often  botryoidal  and  sta- 
lactitic  like  limonite.    Also  earthy,  as  red  ochre. 

H.=5-6 ;  5-5,  Brush.  G.=3-56-3-74,  from  Ural,  Herm. ;  4-29-4-49, 
fr.  Hof,  Breith. ;  4*681,  fr.  Horhausen,  Ber^emann ;  4-14,  fr.  Salisbury, 
Brush.    Lustre  submetallic  and  somewhat  satm-like  in  the  direction  of  the 
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fin 

la 

1. 

Ural 

85-34 

681 

2. 

Hof 

93-49 

4-61 

3. 

Horhooflon 

89-64 

1-40 

6-64 

4. 

ti 

92-93 

6-81 

6. 

Sallflbuiy 

i  91-86 

0-61 

6-20, 

fibroHB  Btructure;  also  dull  earthy.  Color  reddish-black,  to  dark  red; 
bright-red  when  earthy;  botryoidal  surface  often  lustrous,  like  much 
limonite.     Opaque. 

Oomp.— Pe'  fi=Se8quioxyd  of  iron  94*7,  water  5-3=100.  ADalyses:  1,  Hermann  (L  a);  2, 
F.  W.  Fritzsche  (Breith.  Handb.,  La);  3,  4,  Bergemann  and  Pfeifier  (Bamm.  Min.  Ch^  989);  5, 
Bodman  (Am.  J.  ScL,  IL  zliv.  219): 

InsoL 

7-50,  Cn,  ^b  1-86=100  Herm. 
1-91,  S  009=100-10  PritBSche. 
2-79=99-47  Bergemann. 
0-93,  Ca  110=  100-27  Pfeiflfer. 
6-20,  §i  2-06,  atl  0-76,  P,  5,  Co  <r.=99-98  Rodman. 
In  other  determinations  for  Na  6,  £[=6*02  and  6*09  p.  a ;  for  specimena  from  Lehigh  yallej, 
Pa.,  6*34  Boepper. 

Pyr.,  etc. — Heated  in  a  closed  tube,  flies  to  pieces  in  a  remarkable  manner,  and  in  this  distinct 
from  hematite  and  limonite ;  yields  water.    Otherwise  like  hematite. 

Ob8.~A  very  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  which  it  resembles,  except  in  its  superior  hardness,  streak,  and  decrepitation.  It  also 
looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  trom  the  Turginsk  copper  mine 
near  Bosgolovsk,  in  the  Ural,  and  from  the  Kolyvan  district,  in  the  Altai ;  that  of  Breithaupt, 
from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at  Dusseldorf  in 
Prussia ;  at  the  Louisa  mine,  Horhausen.  In  the  United  States  it  occurs  abundantiy,  and  veij 
large  botryoidal  massive,  at  the  limonite  ore  bed  of  Salisbury,  Ct,  as  detected  by  I^f.  Brush 
(Am.  J.  ScL,  IL  zhv.  219),  usually  constituting  the  exterior  layer  of  the  limonite,  sometimes  an 
inch  or  more  thick.  The  line  of  demarcation  between  it  and  the  limonite  is  very  distinct,  and 
separation  along  it  is  often  easy. 

Artil — £.  Davies  has  shown  that  the  ordinary  precipitate  of  hydrate  of  iron,  on  being  boiled 
in  water,  may  have  its  water  reduced  to  3*52  p.  a  (J.  Oh.  Soa,  IL  iv.  69);  and  Rodman  (I  a)  has, 
by  the  same  method,  reduced  it  to  2  p.  a,  showing  that  the  water  varies  with  the  temperature 
of  origin ;  and,  as  Davies  observes,  no  great  heat  is  needed  to  make  thus  anhydrous  hematite. 

203.  DZASPORB.    Diaspore  ffaUy,  Tr.,  iv.  1801.    Blattricher  Hydrargillit  Eau6m.y  Handb., 

442,1813.    Hydrate  of  alumine. 

Orthorhombic.    /A  7=93°  42f ',  0  A  1-1=147°  12^' ;  a  :  J  :  c=0'6U26 
:  1  :  1'067.     Observed  planes :  vertical,  7,  i-ly  i-l^  i-f ,  i-2,  i-5,  i-6,  i-f ,  e-2  5 
domes,  1-?,  ^-i,  -f-i ;  octahedral,  1,  2-2,  1-2,  J-fo,  f-J,  1-8,  4-^. 
0  A  1-5=148°  52i'  1-2  A 1-2,  bafial,=70°  62'    i-2  Ai-2=129°  47' 

U  A  l-z=121  7i  U^  1-2=104  14J  i-8  A  i-S=140  60* 

l-2Al-2,mac.,=116  40    i-iAl=116  64*  l-iAl-t,  top,=117  45 

1-2  A 1-2,  bracli.,=161  31  i-lh  1-5=120  33*  iA  A i-2=116  6* 

i'^8  Crystals  usually  thin,   flattened  parallel    to 

irl ;  sometimes  acicular ;  commonlv  implanted. 
Cleavage :  i-i  eminent ;  t-2  less  perfect.  Occurs 
foliated  massive  and  in  thin  scales ;  sometimes 
stalactitic. 

H.=6-5-7.  G.=3-3~3-5;  34324,  Hauy; 
3-462,  Dufrenoy;  3-30— 3*34,  fr.  SchemniU. 
Lustre  brilliant  and  pearly  on  cleavage-face; 
elsewhere  vitreous.  Color  whitish,  grayish- 
white,  greenish-^y,  hair-brown,  yellowish,  to 
colorless;  sometmies  violet-blue  in  one  direc- 
tion, reddish  plumb-blue  in  another,  and  pale 

asparagus-green  in  a  third.    When  thin,  translucent — subtranslucent 

Very  britt^. 


Schemnitz. 


Digitized  by  VjOOQIC 


HYBBOUS  OZTDS. 


169 


£1 

a 

te 

1.  Sberia 

•r4-66 

14-68 

Pe  4-61 

2. 

78-93 

16-18 

"  0-62 

S.  ICask 

86-44 

14-66 

4.  Siberia 

79-91 

14-90 

6.  SchemnitK 

86-18 

16-00 

ft.  Gumuch-dBffh 

8312 

14-28 

0-66 

7.  Naxoe 

82-94 

14-81 

106 

8.  Bahia,  a  A. 

84-02 

14-69 

Fe  0-68 

9.  Chester,  Mass. 

8S-0 

14-8 

"   8-0 

10.  Kewlin,  Pa. 

80-96 

14-84 

"  312 

Oon^r— Si  fir=86'l  ahunintt)  14*9  w«ter=100.  Analjses:  1,  2,  Dafr^noj  (Aim.  d.  M.,  m 
X.  577,  1837);  3,  Hess  (Pogg..  xviii  266);  4,  Damour (0.  R.,  xxL  $22) ;  6,  Lowe  (Fogg.,  IzL  307) ; 
6,  7,  J.  L.  Smith  (Am.  J.  SdL|  XL  xi.  68);  8,  Damour  (L'Institut,  1853,  78);  9,  0.  T.  Jackson 
(Am.  J.  Sd.,  n.  zia  108) ;  10,  a  B.  Sharpies  (Priy.  oontrib.) : 

Si 

2-90,  Ca  and  %  1-64=98-29  Duf. 

1-39,  Ca  1-98=97-96  Du£ 

=100  Hess. 

,  imattacked  6-80=100-61  Dam. 

=10013  Lowe.    a.=3-808. 

0-82,  Oa,  Ag  *r.=98-88  a   G.=3-46. 

0-26,  Ca  0-86=99-42  a 

0-43=99-72  Damour.    G.=3-464. 
=100-8  Jackson.    G.=8-39. 

1-68=100-44  Sharpies. 

P3rr.  etc— In  the  dosed  tnbe  decrepitates  strongly,  separating  into  pearly  white  scales,  and 
at  a  high  temperature  yields  water.  The  variety  (Vom  Sohemnitz  does  not  decrepitate.  InfUsible ; 
with  cobalt  solution  gives  a  deep  blue  color.  Some  varieties  react  for  iron  with  the  fluxes.  Kot 
attadced  by  adds,  but  after  ignition  becomes  soluble  in  sulphuric  add. 

Oba.— Gommozily  found  with  corundum  or  emery  in  dolomite,  chlorite  sdiist,  and  other  crys- 
talline rodcs,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
Kossoibrod,  district  of  Katharinenburg  in  the  Ural,  in  granular  Ihnestone  with  emeiy ;  at  Sohem- 
nitz in  veins  between  dolomite  and  limestone ;  at  Broddbo  near  Fahlun ;  with  corundum  in  dolo- 
mite in  Oampo  Longo,  near  Daao  Grande,  in  the  Oanton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagh  and  Manser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samoa,  and  Nicaria,  with  emery, 
as  detected  by  J.  L.  Smith ;  with  topaz  and  margarodite  at  Trumbull,  Ct,  but  rare ;  with  corun- 
dum and  margarite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  in  large 
plates  and  crystals.    Exists  also  as  an  impurity  in  some  zeolites  (Scheerer,  Pogg.,  cviiL  430). 

!nie  above  angles  are  from  Kokscharof  (Min.  Bus^,  iiL  169).  Marignac  obtained  by  measure- 
ment l-lAl-f=ll7°  46',  t-2A»-2=130*,  1-2a1-2=161''  36'  and  116*^38';  PhilUps,  t-2Ai-2= 
129^  48';  Kenngott,  i-2 Ai.2=129''  32';  Haidinger,  i.2Af.2=129°  64',  1-2 Al-2=161''  64'. 

Dieupore  was  named  by  Hauy  from  dtamrupot,  to  scatter,  alluding  to  the  usual  decrepitation 
before  the  blowpipe.  Le  Lidvre,  as  Haily  states,  first  made  known  the  spedes,  having  found  it  at 
a  mineral-dealers  in  Paris,  and  given  it  to  Vauquelin  for  analysis.  Its  original  locality  is  not 
known,  but  is  supposed  to  have  been  the  Urals.  YauqueUn  obtained  alumina  80,  oxyd  of  iron 
3)  water  16  to  18=100  (Haliy,  Tr.,  L  c.,  and  Ann.  Ch.,  xUL  113,  1802). 

204.  OOTHITB.  Dunnschuppiger,  llnsenformiger,  rubinrother,  etc.  Eisenglimmer  (fr.  Siegen), 
Becher^  Min.  Besdir.  O.-Nass.  Lande,  401,  1789.  Kryst  fasriger  Brauneiaonstein  Mohs^  Null. 
Mln.  KjBkh^  iiL  403,  1804.  Gothit  (fr.  Eiserfeld  near  Siegen)  Ji  O.  Lenz^  TabelL  ges.  Mineral- 
reid),  46,  Jena,  1806,  foL,  Moll's  Efem.,  iv.  606,  1808,  UUmann*s  Ueb.,  304, 1814.  Pyrrhosiderit 
[notPyrodderit]  UUmann,  Hausm.  Handb.,  208,  1813,  UUmann's  Ueb.,  144,  299,  304,  1814  [but 
given  many  years  before  to  his  dass].  Schuppig-fbsriger  Brauneisenstein  (fr.  HoUerter  Zug)= 
Lepidokrokit  UUmannt  Hausm.  ib.,  269,  1813,  Ullmann*s  Ueb.,  148,  316, 1814.  Haarf5rmtger 
Biaundsenstein  Hausm.  ib.,  270,  1813=Nadelei8enerz  BreiOL,  Char.,  1828.  Brown  Iron-stone 
pt.  Brown  Iron-ore  pt,  Brown  Hematite  pt,  of  Jameson^  FhUUpa^  et&  Sammteiaenen,  Sam- 
metblende  pt=Prmbramit  in  Clock.  Handb.,  649,  1831. 

Ghtleit  Bretffi^  J.  pr.  Ch.,  xix.  103, 1840.  Onegit  (fr.  L.  Onega)  Andre  (of  BrOnn),  Tageblatt, 
Na  18, 1802,  Moll's  Efem.,  il  109, 112, 1806=0re  of  Titanium  varK>ti9aii(^  for  26  year8=G6thite 
iakramik, 

Orthorhombic.  /A/=94^62',B.&M.(96°14',Levy;  96%Torke);  OaU 
=146^  38' ;  a:h:  <j=0-66  : 1 : 1-089.  Observed  planes:  vertical,  /,  i-i,  i-2, 
iri ;  domes,  1-z ;  octahedral,  1, 1-2,  3-8,  {-|. 

0 A 3-«=116^  44'        Oa  1-?=148^  48'  1-2  A 1-2,  mac,=151^  36' 

(?Al.fi=143   65         OAf4=121    8  i-fiAi-fi  =130   40 

OaI   =138     6         lAl,  brach.,=121  4  i-iAi-5,  ov.«,=122   62 
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i"^*  In  prisms  longitudinally  striated,  and  often  flattened  into 

scales  or  tables  parallel  to  the  shorter  diagonal.  Cleavage : 
brachydiagonal,  very  perfect.  Also  fibrous;  foliated  or  in 
scales ;  massive ;  reniform  ;  stalactitic. 

H[.=:5— 5-5.  G.=4-0— 4-4;  4'37,  crystals  from  Lostwithiel 
in  Cornwall,  Yorke.  Lustre  imperfect  adamantine.  Color 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 

Var. — 1.  In  thin  scale-like  or  tabular  crystals,  usually  attached  by  one  edge.  Budi  is  the  ori- 
ginal Goihiie  (Pyrrhosiderite  or  BubwgUmmer)  of  Siegen. 

2.  In  acicular  or  capillary  (not  flexible)  crystals,  or  slender  prisms,  often  radiately  grouped : 
the  yeedU-Ironsione  (NiadeleiseiMtein).  It  passes  into  (b)  a  yariety  with  a  velyety  surface:  the 
Frzibramite  (Sammeiblende)  of  Przibram  is  of  this  kind. 

(c)  Onegite  is  acicular  gothite  penetrating  quartz,  like  rutile,  from  an  island  in  L.  Onega,  Russia, 
where  it  was  found  in  loose  stones,  in  1800,  by  Mr.  Armstrong,  an  Englishman.  It  has  also 
been  called  FuUaniie,  after  Mr.  Fullon,  a  brother-in-law  of  Mr.  A.,  who  also  possessed  specimens. 

3.  Columnar  or  fibrous. 

4.  Scaly-fibrous,  or  featheiy  columnar,  the  lines  consisting  of  more  or  less  distinct  scales,  some- 
what like  plumose  mica ;  the  Lepidoorocile  (fr.  Xcvip,  scaler  and  k^kU,  fiber). 

5.  According  to  Hausmann,  compact  massive,  with  a  flat  conchoidal  fracture,  liyer-brown  to 
blackish-brown  and  rust-brown  color ;  and  sometimes  reniform  or  stalactitia 

6.  Disseminated  microscopic  crystals  of  gothite  are  one  source  of  the  frequent  auenturine  and 
qpalescent  character  of  specimens  of  different  feldspars  (see  p. 

Oomp.— Fe  fl=Se8quioxyd  of  iron  89*9,  water  10-1=100.  Analyses:  1-3,  y.  KobeU  (J.pr.  CIl, 
L  181,  319) ;  4,  Brandos  (Nogg.  Geb.  in  BheinL  Westph.,  L  868) ;  6,  6,  y.  KobeU  (I  c.) ;  7,  Plattner 
(J.  pr.  Ch.,  xix.  108);  8,  Yorke  (PhiL  Mag.,  III.  xxyiL  264) : 


1.  Eiserfeld,  Omile 

2.  H.  Zug,  ZepidL 

3.  "  ** 

4.  "  " 

5.  Amberg,  maaa, 

6.  Maryland,  " 

7.  Chili,  ChOeite 

8.  Lostwithiel,  orysL 


9e  Sin      &  Si 

86-86  0*61  11-38  0*85,  Cu  0-90=99-99  KobeU. 

90-53  9-47  =100KobelL 

86*65  2  60  11-60  0'36=100  KobelL 

88-00  0-60  10-76  0-60=99-76  Brandes. 

86-24  10-68  200,  ^b  1-08=100 KobelL 

86-82  10-80  2-88=100  Kobell 

88-5  10-8  4-3,  Ou  1-9=100  Plattner. 

89*66  0-16  10-07  0-28=100*06  Yorke. 


Gothite  from  near  Marquette  gaye  G.  J.  Brush  10*47  1^  (Am.  J.  Sd,  II.  xzzyiu  271).  The 
Amberg  mineral  (anal  6)  has  been  called  sWpnosiderUe ;  but  Ullmann,  who  gaye  this  name,  found 
for  his  mineral  the  composition  of  limonite  (q.  y.) 

Pyr.,  etc. — In  the  dosed  tube  giyes  off  water  and  is  conyerted  Into  red  sesquioxyd  of  iron. 
With  the  fluxes  like  hematite ;  most  yarieties  giye  a  manganese  reaction,  and  some,  treated  in  the 
forceps  in  O.F.,  after  moistening  in  sulphuric  add,  impart  a  bluish-green  color  to  the  flame  (phos- 
phoric acid).    Soluble  in  muriatic  add. 

Obs. — Found  with  the  other  oxyds  of  iron,  especially  hematite  or  limonite.  Occurs  at  Eiserfeld 
near  Siegen,  in  Nassau,  in  lamelliform  and  foliated  crystallizations  of  a  hyacinth-red  oolor,  with 
limonite ;  at  Zwickau  in  Saxony ;  Oberkirchen  in  Westerwald,  etc. ;  near  Clifton  in  Gloucester- 
shire, near  Bristol,  England ;  in  Cornwall,  near  Botallack  and  Lostwithiel,  some  of  the  crystals  li 
—2  in.  long  and  f  in.  across ;  in  Somersetshire,  at  the  Proyidence  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lamelliform  crystals ; 
in  Penn.,  near  Easton,  the  yar.  lepidocrodte  with  limonite ;  in  California,  at  Bums  Creek,  Mariposa 
Co.,  in  quartz:  in  Oregon,  16  m.  from  Portland. 

Named  Oomiie  i^r  the  poet  philosopher  Gothe ;  and  Pifrrhosiderite  from  ini^^o>,  fir^^red,  and 
9t6fip*if  iroTL  The  name  Onegite  bias  priority,  but  it  was  giyen  without  a  proper  description,  and  for 
26  years  the  nature  of  the  mineral  was  unJoiown. 

206.  IflANOANITR  Manganaise  cristallis^  de  Lisle,  Crist,  330,  1772,  iiL  101,  1783.  Man- 
ganese oxyd^  metalloide  JET.,  Tr.,  iy.  1801  (with  figs.).  Grau-Braunsteinerz  pt.  TTarn,,  1789; 
Kanten,  Tab.,  1800.    Graumanganen  pt  Kdrsten,  Tab.,  1808.    Grau-Braunstein  pt  Sauanu, 
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5,  IS  13,  SflOj  l&4l>     Grflj  Oijd  of  MaDganeac  pt.     Prism ntoidlschea  Manpn-Erz 

iHS^    HowkirklU}  TAcmk,  Mb.,  i  ^0»,  ISSe. 

:imhio-  /A  7=99"  40;  0  A  1-1=147='  9V  ;  a:b:  o=0'6455  ; 
Hemihedralj  in  plane  J-3»  Ob&erved  planeiij  6*  (unconriDion) ; 
i4,  t-f,  t-£,  i-^^  i^j  i-|,  ^2 ;  domeSj  1-*,  H,  2-»;  octaliadralj  1, 

2-a,  fa, 

1=127^  46'        1  A  1,  mac,, =130°  49' 
■i=  146  9  1  A  1,  bracb.,  =  120  54 

5^144  59  1-1  A  1-3,  mac,,=lG3  39 

=  IHy  49  *-2  A  2*5 J  mac,, =134  14 

:  --  ISI8  18  *^I  A  i-S,  br.,=  118  48 

i  =  i51  25  i-S,  A  i-l^  br.,=^136  54 

ampositioD*face    1-i       Cleavage:    i-l  very 

perfect.  Crystals  kmgitinlinallj  striated, 
grouped  in  bundles.  Ako  coliunnar ;  seldom 
fttidac  title, 

G,=4*2— 4*4,  Lustre  submetallia  Colur 
-gray — iron-biack.  Streak  reddish-brown,  Bometimes  nearly 
>aque ;  minute  epIintei'Sj  sometimes  brown  by  transmitted  liglit. 
neven, 

a  fi=SMqmo3tyii  of  maogaDoae  89*8  (=Mn  62  5.  0  27-3),  water  10-2^  I OO.    Anal- 
edjon  (Schw.  J.,  roi.  262);  2,  Gmelia  (tb.,  iliL  203);  3,  4,  Turner  (Edinb.  Tmua,, 


loOOfi&d 


101  0 

62'8S  27'S4 

62-68  2Vri 

63*T7  2T'l3 


a 

lu*0S  ArfTediOD- 
9-fii)  GmellEL 
[10  10]  Turner 
[10- 10]  Turner 

10*00,  gangue  114,  Fe,  ^A^  1<)^  ^*^^  How. 


-lo  the  dosed  tube  yield*  water;  otherwise  like  brausttG. 

ifs  in  ¥ein*  tro Terming  porphj  ry,  adsociflieil  with  caleit©  imd  horite^  at  IleftiH  in 

i^tmm  And  Oebren^tock  In  Thuriiig^u  ;  Undeofie^  in  Sweden  ;  Cliiistianaand  in  Nor* 

11^  at  varioua  plectra,  occurring  ci^^stallixed  at  BotallAck  taine,  St  JuHt;  CaiUiigton 

yal  iron  zninee ;  also  m  Cuniberkod,  Devonshire,  Somerset ;  Aberdeen^ birC)  Soot* 

iu  and  «la«wb«ro  in  Ireland. 

3tU,  aX  GliDrerici,  Hanu  Co.^  and  Walton;  aUo  tO  m.  W.  of  Walton^  wbere  it  fornifl 

lotneniie,  along  wilh  qtiarte  pebble*.     In  New  Brunswick,  ^  Blwpodj  luountoin, 

fattAgouche  E.,  Gloucestor  Co>. ;  Upborn^  Klng*a  Co. ;  and  Dalhou^iej  Eeatigondie 

^  Tbomson,  torn  Newkirchen  in  AlaM^cii   itooording  to  Lettsom,  la   nothing  but 

m  of  water  changes  to  p^Tolualt^,  hauanumnito^  or  braunibo.  Varwidte  of  H, 
WarwNubtre,  is  oonsidtsred  an  altered  nmaganite,  consisting  Inrffely  of  pyrolusilo. 
i^T^  a  crystal  with  nearly  tha  aaigiea  of  maoganite,  giving 7  A  1=&0*  24'  and  d9^ 
-^.     G.  =  4'28a — 1-62S, 
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206.  UMONnB.  Jlx^ffTit  XtBoi  (fr.  Iberia)  IHoae.  Schistos,  Hematites,  PImu,  xxxvL  37 
88.  Haematites  pt,  Blodsten  pt.  [rest  red  hematite],  WalL,  260,  1747,  OrotaL,  178,  1758. 
Hematite  pt,  Br.  Trl  WalL,  469,  1753.  Braun-Eiaenstein  (ind.  EisennJun,  Brauner  Glaskopf) 
Wem.j  Bergm.  J.,  383,  1789.  Brauneisenstein  pt  [rest  Gothite]  Eausm.,  Handb.,  268,  1813. 
Braon-Eisenstein,  StOpnosiderit,  UUmam^  Ueb.,  146,  305,  148,  818, 1814.  Brown  Iron  Stone 
pt.  Brown  Hematite,  Brown  Ochre,  Jameson^  Min.,  258,  261, 1816.  Limonite  pt  [rest  (Gothite, 
Bog  Ore]  Bmd^  Tr^  ii  702,  1832  [not  Limonit  Hauem,,  1813  (=Bog  Ore  only)]. 

Qr^pa  [yellow  and  brown]  Theophr.  ?  8il  P/tn.,  zzziil  66.  Ochra  natiya,  GemL  Berggeel, 
AgriG,^  466,  1646.  0.  nativa,  Sil,  Berggelb,  Ockergelb,  Gesner,  Foss.,  8,  1666.  Oohriger 
Brauneisenstein  TTem.,  KoursL    Brown  Ochre  pt,  Yellow  Ochre  pt 

Minora  Ferri  subaquosa,  Min.  P.  lacustris,  y.  palustris,  Sjoemalm,  Myrmalm,  TToS.,  268, 
1747.  Mine  de  fer  limoneuse  Fr,  Trl  Wall,  1753.  Femun  limosmn,  etc,  WaH^  il  266,  1775. 
Baseneisenstcin  (ind.  Morasterz,  Sampferz,  Wiesenerz)  Wem^  Bergm.  J.,  883,  1789.  Marsh. 
Ore,  Bog  Ore,  Meadow  Ore  pt,  Kiinoany  Jameson^  etc.  Limonit  (=Ba8eneisenstein  or  Bog  Ore) 
Hausm.^  Handb.,  283,  1813  [not  Umonite  of  BeucL,  wh.  ind.  aU  hydrous  oz.  of  iron].  Limnit 
Cflock^j  Syn.,  62,  1847. 

Usually  in  stalactitic  and  botryoidal  or  mammillary  forms,  having  a 
fibrous  or  subfibrous  structure ;  also  concretionary,  massive ;  and  occasion- 
ally earthy. 

II.=5— 5*5.  G.=3'6— 4.  Lustre  silky,  often  submetallic;  sometimes 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown, 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish- 
like  exterior;  when  earthy,  brownish-yellow,  ochre-yellow.  Streak  yel- 
lowish-brown. 

Var« — (1)  OompacL  Submetallio  to  silky  in  lustre;  often  stalactitic,  botryoidal,  etc  (2) 
Ochreoua  or  eart^,  brownish-yellow  to  ochre-yellow,  often  impure  firom  the  presence  of  day, 
sand,  etc.  (3)  Bog  ore.  The  ore  from  marshy  places,  generally  loose  or  porous  in  texture,  often 
petrifying  leaves,  wood,  nuts,  etc.  (4)  Brown  day-ironston^  in  compact  masses^  often  in  concre- 
tionary nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  from  the  clay-iron- 
Btone  of  the  species  hematite  and  siderite ;  it  is  sometimes  (a)  piaMic^  or  an.  aggregation  of  oon- 
cretions  of  the  size  of  small  peas  (Bohnerz  Oerm,);  or  (&)  oolitic 

Only  part  of  stalactitic  limonite,  brown  or  yellow  ochre,  bog  ore,  and  day-ironstone  belong  here, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  species 
axmihosidertie  or  limniie.  But  since  in  the  determinations  of  the  water  analysts  have  not  always 
separatdy  estimated  the  organic  ingrediente,  it  is  at  present  impossible  to  refer  the  analyses  iu 
all  cases  to  their  true  places. 

JSxiUphUe  of  Ivaooff  is  a  mixture  of  limonite,  oxyd  of  manganese,  silicate  of  sine  and  lime, 
firom  HunguT. 

Oomp. — ¥Q*  £[*=Sesquioxyd  of  iron  85'6,  water  14*4=100.  In  the  bog  ores  and  ochres,  sand, 
day,  phosphates,  oxyds  of  manganese,  and  humic  or  other  adds  of  organic  origin  are  very  common 
impurities. 

Analyses:  1,  TTUmann  (Ueb.,  314,  1814);  2,  3,  v.  Kobell  (J.  pr.  Gh.,  L  181,  319);  4^  Bed^  (Min. 
N.  T.,  33)  J  5,  Amdung  (Eamm.  ^n.  Gh.,  149) ;  6,  Schonberg  (J.  pr.  Oh.,  xix.,  107) ;  7,  C.  Berge- 
mann  (Verb,  nat  Yer.  Bonn,  xvi.  127) ;  8,  Litton  (Bep.  G.  Mo.,  1865) ;  9,  0.  S.  Bodman  (priv.  oon- 
trib.);  10-13,  Schenck  (Ann.  Gh.  Pharm.,  xa  123) : 

Si        P 

=98*76  UUmann. 

=100K:ob. 

3-00,  Cu,  Ca  <r.=100  Kob. 

=100Beok. 

—^=100  Amdung. 

=100-03  SdiSnberg. 

=99-68  Bergemann. 

^  3tl0-64,  8  0-12=100-06  Litton. 

<r.,  il  9-3,  Oo,  Oa,  B  <r.=100-16  R. 


Fe 

»n 

fl 

Si 

1.  Westerwald,  SUlpn. 

80-60 

ir. 

1600 

2-26 

2.  Term,  fibrous 

83-38 

16-01 

1-61 

3.  Siegen,  i>ifc^y 

82-87 

tr. 

13-46 

0-67 

4.  Amenia,  N.  T.,  sUUacL  Urn. 

82-90 

ir. 

13-50 

3-60' 

6.  Rubelund,  Harz 

86-77 

18-28 

6.  Horhausen 

82-27 

13-26 

4-60 

7.            "           G.=3-908 

82-63 

2-36 

12-33 

2-27 

8.  BuflfUo,  Mo. 

84-80 

11-62 

2-88 

9.  Balisbuiy,  Ot 

81-18 

0-60 

13-81 

3-68 

•  With  •lomliui. 
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fi 

Si 

P  Hiimic  add. 

21-14 

13 

10*6 

1-15 

—      16-01,  sand  8-60=100  Hnnt 
*l         14s=100  Wlegmann. 
7-0      12-5—100  Wiegmann. 
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10.  Dist  ofEanderxi,|>iK)2»to  Tl-n  8-23  18-00  6*71,  da  0-60=100*26  Soheack. 

n.         "            "  15*51  12-09    6-80  6-86=101-16  Schenck. 

12.  "            "  68-70  11-63  11-80  7*47 =99*50  Schenck. 

13.  "            "  70-46  11-12  13-04  6-88=100-60  Schenck.    . 

A  ooncretionary  ore  horn  Staatswald  Hardt,  Wurtemberg,  afforded  A.  Miiller  (J.  pr.  Gh.,  IviL 
124)  0'05  p.  ol  of  chromic  acid,  and  0*08  of  ranadio ;  and  traces  of  titanium,  snlphur,  and  arsenic 
have  been  found  ^  others. 

The  organic  acids  sometimes  amount  to  12— 16  p.  a,  as  in  the  following :  1,  T.  S.  Hunt  (Bep. 
G.  Can.,  513,  1868);  2,  3,  Wiegmann  (Preischr.  Torfes,  76,  76,  1837): 

Fe         ftn 

1.  Pdnte  du  Lac,  Ochre  6910      

2.  Braunschweig,  JBog  ore  te  66  

3.  **  "       "   68-6         1-6 

The  ochre  analyzed  by  Hunt  was  firom  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
ool<v  light  browDi^-yellow.  It  may  be  a  mixture  of  limonite  and  a  hydrous  species  containing 
oxyd  of  iron  combined  with  organic  acids.  Hunt  suggests  that  it  should  be  made  a  distinct  spe- 
cies; and  when  the  exact  nature  of  the  organic  adds  is  determined,  this  may  properly  be  done. 

In  other  analyses  of  bc^  ores  from  Taudreuil  and  other  places  in  Canada,  Hunt  found  16*50  to 
23-65  pu  c.  of  water  and  organic  adds,  but  .the  proportion  of  the  two  was  not  determined.  For 
other  so-caUed  Umonite,  bc^  ores,  and  odires,  see  Xanthosidbritb  and  Ldcnitji. 

Pyr.,  etc. — ^Like  gdthite.  Some  varieties  give  a  skeleton  of  silica  when  Aised  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  when  attacked  by  acids. 

Obs«— Idmonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  assodated  at  times  with 
barite,  siderite,  caldte,  aragonite,  and  quartz ;  and  often  with  ores  of  manganese ;  also  as  a  modem 
marsh  deposit 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  adds ;  and  is  derived  largely  from  the  change  of  pyrite,  sideritn,  magnetite, 
and  various  mineral  spedes  (such  as  mica,  augite,  hornblende,  et&X  which  oontun  iron  in  the 
protoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  into  which  it  has  been  borne  by  streamlets  from  the  hills  around ;  and  in  the  more  compact 
form  it  occurs  in  stalactites  as  well  as  in  tuberose  and  other  concretionary  forms,  frequently  mak- 
ing beds  in  the  rocks  whidi  contain  the  minerals  that  have  been  altered  into  it  In  moist  places 
wliere  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yellow  deposit 
often  covers  the  bottom,  and  aq  iridescent  Aim  the  surface  of  the  water  :  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transpNorted  in  solution  as  a  protoxyd  carbonate  in  carbonated  waters, 
a  SD^hate,  or  as  a  salt  of  an  organic  add.  The  limonite  beds  of  the  Green  Mountain  region  were 
shown  by  Perdval  (Bep.  G.  Conn.,  132,  Am.  J.  ScL,  H.  ii  268)  to  be  altered  beds  of  pyritiferous 
micaceous  and  argillaceous  schist ;  and  the  same  is  held  by  Lesley  as  true  also  of  the  other  beds 
of  the  Atlantic  border,  from  New  England  and  New  York,  through  Pennsylvania  (Mt  Alto  region 
and  others),  to  Tennessee  and  Alabama  (Proo.  Am.  Ac.  Philad.,  46.S,  1864,  Am.  J.  Sci.,  II.  xL  1 19). 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  here  mentioned ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent)  Conn.,  also  in  the  neighboring  towns  of  Beekman,  FishkUl,  Dover,  and  Amenia,  N.  Y., 
and  in  a  similar  situation  north ;  at  Richmond  and  Lenox,  Mass. ;  at  Hinsdale  as  the  cement  in  a 
ooogk>merate  quartz  rock ;  in  Vermont,  at  Bennington,  Monkton,  Pittsford,  Putney,  and  Ripton. 

limomte  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer  varieties,  ob- 
tained by  smelting  with  diarcool,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  cold  short,  owing  to  the  phosphorus  present,  and  cannot  therefore  be  employed  in  the  man- 
u&cture  of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
nodular  varieties  are  employed  in  polishing  metallic  buttons,  eta 

Named  LiTnonile  from  >«i/iu»',  7nea4iow.  UUmann's  name,  SUlpnosiderUe^  from  oriXirytf;,  shining, 
has  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
trous, vamish-Hke  exterior.  The  name  Umonite  was  first  appropriated  especially  to  the  &o^  ores 
by  Hausmann  in  1813.  But  most  bog  ores  are  of  the  above  species,  and  Beudant,  recognizing 
this,  in  1882  used  limonite  for  the  bog  as  well  as  othor  limonite. 

Alt — By  deoxydation  through  organic  matter,  if  carbonic  add  is  present,  may  form  siderite 
(Pb  C).  ij  losing  water  becomes  hematite  (9e).  Hematite  occurs  as  pseudomorphs  after 
limonite.    This  spedes  forma  numerous  pseudomorphs  of  other  spedes. 
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207.  ZANTHOBIDBRITE.  Gelbeifienstein  (fr.  Qoslar)  H<mmL,  Handb.,  279,  1813.  Xan- 
thoslderit  (fr.  Omenaa)  K  K  Schmidt  Pogg.,  Izzziy.  495,  1851.  Yellow  Ochre  pt  Bog 
Orept 

In  fine  needles  or  fibres,  stellate  and  concentric.     Also  b&  an  ochre. 

H.=2'6  when  in  needles.  Lustre  silky  or  greasy ;  also  pitch-like ;  also 
earthy.  Color  in  needles  golden-yellowish,  brown  to  brownish-red  ;  as  an 
ochre,  yellow  of  different  shades,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Oomp.— Fe  d'=Se8qiiiox7d  of  iron  81*6,  water  18*4=100.  AnalTses:  1,  Haasmaiiii  (Gilb. 

Ann.,  y.  21,  1811);  2,  3,  Schmid  (L  c);  4^  Murray  (Baxnm.  Min.  Gh.,  160);  5,  Haughton  (PhiL 

Mag.,  IV.xxxiL220):                           ^.           ^  ^  ». 

Pe            »n         XI  fi  Si 

1.  Goslar,  Harz                    69*00         250  16*89  4*00,  f'e 3  8*06=99*84  Hausnu 

2.  nmenau,  yeOou?  •             '74*96          1*82        1*82  16*67  2*5 1=96*28  Schmid. 
8.        "        6fwn»              75-00          1*38        1*51  1410  5-02 =96*96  Schmid. 

4.  Hattenrode,  &nw»  81*41         17*96        0  17, 0  0*46=10(1  Murray. 

6.  Kilbride,  Ireland.  7715         tr.         20*43        0*30,  P  1*60=99*48  Haughton. 

■  Low  dae  to  tmdetennlned  Ume,  magnesia,  allcalle^  tatlmony,  lead,  and  bUmnth,  praaent  as  Imparitleaw 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  his  analyses.  Half  the 
water  in  Hausmann's  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  mineral 
analyzed  by  him  could  not  haye  corresponded  to  the  formula  given. 

Pyr.,  etc — Like  those  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  eta :  as  an  odire  near 
Goslar,  Bruchberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wicklow  Co.,  Ireland, 
fdong  with  limonite  and  psilomelane. 

Several  analyses  of  bog  ore  apparently  accord  with  those  of  zanthosiderite.  But  the  amount 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  was 
made  for  organic  adds.    See  under  LniONiTB. 

Arti£ — The  hydrate,  Fe  1^,  is  formed  when  oxyd  of  iron  is  precipitated  fh)m  hot  solutions  of 
its  salts;  and,  according  to  Gmelin,  also  from  cold  solutions. 

206.  BBAUZTTB.  Alumina  hydrat^  de  Beaux  BerOtierj  Ann.  d.  K,  vl  631,  1821.  Beauzite 
I>tt/V-.,  Mln.  pi.  347),  ilL  799, 1847.  Bauxite  i>era2e,  Ann.  Gh.Phy8.,  IIL  IxL  809, 1861.  Wodhei- 
nite  A.  FUOmer,  ZS.  G.,  xvUL  181,  1866,  Jahrb.  G.  Beichs.,  1866. 

In  round  concretionaiy  disBeminated  grains.  Also  massiye  oolitic ;  and 
earthy,  clay-like. 

G.=2'551,  fr.  Wochein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  and  red. 

Var. — 1.  In  concretionary  grains,  or  oolitic;  "bwuxitA.  2.  Clay-like,  wocheiniU;  the  purer  kind 
grayish,  day-Uke,  containing  very  little  oxyd  of  uron ;  also  red  from  the  oxyd  of  iron  present 
.  Oomp.^^  Fe)  ^]  with  ^ :  9e=3  :  1,=  Alumina  60*4,  sesquioxyd  of  iron  26*1,  water  28*5 
=100;  without  Fe,=ikl  74*1,  water  26*9=100.  Berthier  considered  the  iron  an  impurity. 
Analyses:  1,  Berthier  (L  c.);  2,  Deville  (Ann.  Ch.  Fhys.,  ILL  IxL  309);  3,  Berthier  (L  a,  v.  183, 
lji20);  4,  v.  Lill  (Jahrb.  G.  Beichs.,  Verb.  1866,  11): 

Si      £1      Pe       fi       Oa       lifg 

1.  Beaux  62*0    27*6    20*4     =100  Berthier. 

2.  "  66*4         44*6         =100  Deville. 

8.  Senegal         2*0      40*0    33*60  24*7     ,  <9r  fr*.=  100*8  Berthier. 

4.  Wochein        6*29    64*24  2*40    25*74    0*85      0*38,  S  0*20,  P  0*46,  ^  ]^a,  Li  fr.=100*66  UlL 

In  the  last,  which  has  been  called  voe^'ntfo  (although  at  first  referred  to  beauxite),  if  the  6*29 
Si  is  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  be  rejected  aa 
impurities,  the  remainder  corresponds  approximately  to  Si  ]9[*.  But  if  the  Si  is  in  the  condition 
of  allophane,  it  will  require  13  p.  c.  of  the  water,  and  the  wocheinite  remaining  would  bo  easen- 
trially  identical  with  diaajsore.    A  red  variety  from  Wochein  contained  8*8  9e  and  58*02  il 
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The  following  are  analyses  hy  Deyille  (L  c.)  of  what  lie  regards  as  impure  yarioties  of  beaTudte, 
aQ  but  one  of  which  contain  only  water  enough  for  a  spedea  of  the  diaspora  group : 

a  Si  3Pe        A  Ifl  CaC 

1.  Beam,  whUe                21-7  581  30  [14*0]  8*2  <r.=100 

2.  Beveet,  ImK-f^             28  67*6  25*3        10*8  3*1  0*4=100 

3.  AUauch,  oo/Otc                4*8  65*4  24*8        11*6  3*2  0*2=100 

4.  Beaux                          30*3  34^        22*1  —  12*7=100 

6.  Calabria  2*0        88-2     [48*8]         8*6        1*6     ,  corundum  5*8=100. 

Ob0« — From  Beaux  (sometimes  spelt  Baux),  near  Aries,  France,  disseminated  in  grains  in 
compact  limestone,  and  also  oolitic;  also  at  Revest,  near  Toulon,  brown  to  dark-red,  and  massiye, 
regarded  as  an  iron  ore ;  at  Allauch,  Dept  of  Var,  France,  massive,  oolitic,  with  a  base  of  like 
nature,  cemented  bj  some  carbonate  of  lime,  the  most  common  variety ;  at  Huge],  in  the  Commune 
of  Beaux,  a  hard  and  firm  variety;  at  Calabre,  massive.  The  wocheiniie  occurs  in  Styria,  between 
FeistritK  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  junction  of  the  Trias  and  Jurassic 
formations,  part  of  it  red  fh>m  the  presence  of  oxyd  of  iron.  The  purest  beauxite  is  used  for  the 
mannfiicture  of  aluminum,  and  is  called  aluminum  are, 

209.  BUASim.    nraniBchesPittin-Erz,Pittinusinferior,Br«i^,Handb.,  901, 1847.    Bliasit 
MauL,  Jahrb.  G.  Beichs.,  iii  No.  4,  124,  1852.    Pittinit  BBrm.^  J.  pr.  Ch.,  Ixxvu  322,  1859. 

In  amorphonB  masses,  more  or  less  resin-like  in  aspect,  or  like  gmn. 

H.=3'5— 4*6.  G.=4-0— 6*0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  edges  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslucent  to 
opaque.    Fracture  somewhat  uneven,  slightly  conchoidal. 

Var. — 1.  Eliante,  Somewhat  resin-like  in  aspect ;  G.=4*087-^'287,  y.  Zepharovich.  Color 
dun  reddlsh-brovim. 

2.  PiUimie.  Color  black;  streak  olive-green ;  lustre  greasy  submetallic;  G.=4'8 — 5*0,  Breith.; 
5*16,  HeruL 

Comp.— fi  ^,  with  opal  silica  and  other  impurities.  0  ratio  for  ft,  fi,  Si,  !ld[,  as  deduced  by 
Hermann,  in  eUanie.  2  :  24 :  5  :  18 ;  mpiUiniie,  2  :  24 :  6  :  1&  These  numbers  correspond  very 
nearly  to  the  above  formula^  and  moke  the  species  analogous  to  xanthosiderite. 

Analyses:  1,  F.  Bagsky  (Pogg.,  IV.  Erga>nz.,  848,  1853);  2,  Hermann  (J.  pr.  Ch.,  Ixxvl  326): 

^       |Pe      Ca      iig     Ph       8i       P       fl 
1.  Etias&e     61*88    6*63    3*09    2*20    4*62    613    0  84    10*68,  &  1*17,  te  1*09,  C  2*52,  As  <r. 

=99-80  Bagsky. 
1  PiOmUe     68*45    4*54    2*26    0*66    2*51    500     ir.      10*06, 6i  2*67,  insol.  3>20=99'24  H. 

The  carbonic  add  in  anaL  1  may'  be  combined  with  lime  and  part  of  the  magnesia,  making  5*7 
p.  a  of  impurity. 

Pjrr^  etc.— Neariy  as  for  gvimmite,    Eliasite  is  soluble  in  muriatic  add. 

Okm^^EUaaiie  is  from  the  Elias  mine,  Joaohimsthal,  where  it  occurs  with  fluor,  dolomite,  pitch- 
blende, etc  ;  and  jMMmfe^  from  JoachimsthaL    This  spedes  may  not  be  distinct  from  gummite. 


2ia  B&UOITEK  Native  Magnesia  (fr.  TS.  Jersey)  A.  Bruce,  Bruce's  Ifin.  J.,  I  26,  1814  (with 
anaL).  Hydrate  of  Magnesia  A,  Aikin,  Min.,  236,  1815,  Cleaodomd,  Min.,  429,  1822,  F.  HaU,  31  O 
Cat  Min.,  28,  1824,  &  Bolnfuon,  Cat  Amer.  Min.,  166,  1825.  Brudte,  ou  Hydrate  do  magn^ie, 
jBmd,  Tr.,  838  (IndexX  1824.  Talk-Hydrat,  Magnesia-Hydrat,  OemL  MonoklinoMrisdies 
Magnoeiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  Herm.,  J.  pr.  Ch.,  IxxxiL  368,  1861.  Amianthns 
(fr.  Hoboken)  J.  Fierce,  Am.  J.  8d.,  I  64,  l818=Amianthoid  Magnesite,  Nematite,  T,  KuUaO^ 
ib.,  iv.  18, 1821=Brudte(Ta]k-hydrat,  **  hierher  zu  gehoren  scheint  *'X  Leanh.,  Handb.,  246, 1826; 
J.  J).  Whitney,  J.  Soc.  K.  H.,  Boston,  36,  1849  (with  anaL). 

Rhombohedral.    H  A  ^=82°  22*^  0  A  R=lir  39*' ;  a=l-62078, Hes- 
senbeig.    Observed  planes:    O;    M^  2R^   — *^>  — i^>  — i^j  — i^- 
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O A  2 .5=105^  53^,  0^\ ^=149°  39*',  0  A 4 5=98^  6',  (9 A | ^=112^  8', 
Hessenberg.  Crystalfl  often  broad  tabular.  Clea-vage :  basal,  eminent,  folia 
easily  separable,  nearly  as  in  gjrpsum.  Usually  foliated  massive.  Also 
fibrous,  nbres  separable  and  elastic. 


Low's  mine^  Texas. 


Wood's  mine,  Texas. 


H.=2-5.  G.=2-35,  Haidinger;  240—2-46  fr.  Wermland,  Igelstrom ; 
2-376,  fr.  Orenburg,  Beck ;  2--&,  nemalite,  Nuttall.  Lustre  pearly  on  a 
cleavage-face,  elsewhere  between  waxy  and  vitreous ;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— subtranslucent.     Sectile.     Thin  laminsB  flexible. 

Var. — 1.  Foliated.    2.  Fibrous;  called  n«?»a/i^ 

Oomp.— Mg  ]&=:Magiiesia  68*97,  water  31-03=100.  Analyses :  1,  Bnioe  (Bruoe's  J.,  i.  26)  ; 
2,  Fyfe;  8,  Stromeyer  (Unteni,  4t)7);  4,  Wurtz  (This  Min.,  682,  1860):  5,  Fyfe  (Ed.  N.  FhiL 
J.,  viiL  362) ;  6,  Thomson  (Ifin.,  L  167) ;  7,  Stromeyer (L  c) ;  8,  Hermann  (J.  pr.  CJh.,  IxxziL  368) ; 
9,  Smith  k  Brush  (Am.  J.  ScL,  uL  xv.  214);  10,  Beck  (Yerh.  Mm.  St  Pet,  1862,  87);  11,  Igei- 
Strom  (Ak.  H.  Stockh.,  1858,  187) ;  12,  J.  D.  WTiitney  (J.  Soa  N.  H.,  Bost,  vi  36, 1849) ;  18,  "Wurtz 
(L  c.);  14,  Bammelsberg  (Fogg.,  Ittt.  284) : 

te      'iHn,     Ca 


1.  Hoboken 

70 

2. 

68-67 

8. 

68-36 

4. 

69-11 

6.  Swinaness 

69-76 

6.        " 

67-98 

7. 

66-67 

8.  Wood's  mine, 

,  Texas,    68-87 

9.  Low's  mine 

»        66-80 

10.  Orenburg 

(1)  67-24 

(!)  Q8  04 

12.  Hoboken,  Aferooltfe       62-89 

13. 

"              66-06 

14.        " 

"              64-86 

0-12      0-64 

0-47     

1-67 

1-18      1-67 

019 

0-80 

0-60      <r. 

2-03    

8-59     

4-66     

6-«3     

4i)5 

fi 

C 

30 

—100  Bruce. 

31-43 

nilOOFjrfe. 

30-90 

=100  Stromeyer. 

30-42 

80*26 

=100Fyfe. 

30-96 

=100-61  Thomson. 

30-89 

=100  Stromeyer. 

30-33 

=100  Hermann. 

[31-93] 

1-27=100  S  &B. 

80-29 

0-62=99-98  Beck. 

28-66 

=190-29  Igelstrdm. 

28-36 

4-10=100  Whitney. 

8018 

=101-81  Wurtz. 

29-48, 

Si  0-27=98-66  Ramm. 

Pyr.,  eto. — In  the  closed  tube  gives  off  water,  becoming  opaque  and  finable,  sometimes  turning 
gray  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  is 
soluble  in  acids  without  effervescence. 

Obs. — ^Brudte  accompanies  other  magnesian  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  Fyschmiusk  in  the  Urals ;  at 
Goujot  in  France ;  near  Filipstadt  in  Wermland,  in  Sweden,  in  roundish  masses  in  limestone.  It 
occurs  at  Hoboken,  N.  J.,  opposite  the  dty  of  New  York,  in  seams  in  serpenline ;  in  Richmond 
Oo.,  K.  Y. ;  on  the  peninsula  east  of  New  Bochelle,  Westchester  Oo.,  N.  Y. ;  at  Wood's  mine, 
Texas,  Fa,  hi  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  at  Low's 
mine,  with  hydromagnesite. 

The  angles  and  f.  177  given  above  are  firom  Texas  crystals,  as  measured  by  Hessenberg  (Min. 
Not,  iv.  42).  G.  Rose  obtained  fh>m  the  same,  Oa/?=120°,  OAi/?=149°  40'— 160^  61', 
Rh  — i/?=90°.  The  author  gave  the  following  measurements  of  a  idnute  crystal  firom  Low's 
mine  (£176)  in  his  hurt  edit:  OA-R=119°-119''65^  Oa2-R=106' 30',  i?Aj?(by  oakx.)=82' 16'. 
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The  fibrous  variety  (nemalite)  occurs  at  Hoboken,  and  Xettes  in  the  Tosges. 

Kamed  after  A.  Bruce,  an  early  American  mineralogiBt,  who  first  described  the  species. 

Alt.->BeoomeB  white,  pulTcrulent,  and  carbonated  on  exposure,  and  also  crystallized,  constitut- 
ing then  the  mineral  hydromagneaite ;  the  latter  is  sometimes  in  pseudomorphous  crystals  after 
bradte. 

211.  FYROOEaiOITB.    Fyrochroit  L,  JI  IgMrdm^  Pogg.,  cxzil  181,  1864,  (Efv.  Ak.  Stockh., 

1864,  206,  1865. 

Foliated,  like  brucite. 

H.=2*5.  Lustre  pearly.  Color  white ;  but  changing  on  exposnre  to  bronze. 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-rea 
color  by  transmitted  candle-light. 

Oomp. — An  ]^,  or  (An,  Ag)  fi.  An  £[=Prot02;yd  of  manganese  79*8,  water  20*2 =100.  Analy- 
sis :  Igelstrom  (L  c.) : 

An  76-40  Ag3-14  Ca  1*27  *e  0-01  fi  15-36  0  [8-834] 

Pyr.,  «to« — ^In  a  matrass  a  small  piece  becomes  at  surface  yerdigris-green,  then  dirty  green, 
and  flnjdly  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  add  forms 
easily  a  clear  colorless  solution. 

Obs, — Occurs  in  veins  1  to  2  lines  broad  in  magnetite  at  Paisberg  in  IHipstadt,  Sweden. 

Kenngott  refers  here  (Jahrb.  Min.,  1 866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy- 
drous carbonate  of  manganese  (Wasserhaltiges  Kohlensaures  ManganX  and  which  Haidinger 
(Handb.,  493,  1845)  nam^  WigerUe.  It  is  described  as  yeUowish-white  to  gray  in  color,  pearly 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  flrom  Gronsen  near  Sarganz,  the  Canton  of  St 
Gall,  in  Switserland,  where  it  is  found  in  seams  in  a  granulitic  hausroannite,  with  rhodoohrosite. 
Even  if  identical  with  pyrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  described 
that  Igel8trdm*s  name  dbould  stand  for  the  species. 

21^  OIBB8ITB.  Wavellite  (fr.  Richmond)  0,  Dewey^  Am.  J.ScL,  il  249, 1820;=Water  and 
Ahimina,  id,  ib.,  lit  239,  1821.  Gibbsite  J.  Ibrrtn/,  N.  Y.  Med.  Phys.  J.,  L  Na  1,  68,  April, 
1822.  HydrargOHte,  Gibbsite  of  Torrey,  CleaveL,  224,  782,  1822.  HydrargOHte  (fir.  Ural) 
Q.  BoBe,  Pogg.,  zlniL  564,  1889. 

Hexagonal,  Eokech. ;  monoclinic,  Descl.  In  small  hexagonal  crystals 
with  replaced  lateral  edges.  0  Ai?=92°  28',  Oa\JI=9T'  22",  Oh-^H^ 
94®  65',  Kok^h.  Planes  vertically  striate.  Cleavage :  basal  or  0  emi- 
nent. Occasionallv  in  lamello-raidiate  spheroidal  concretions.  Usnallj 
stalactitic,  or  small  mammillarj  and  incrusting,  with  smooth  surface,  and 
often  a  faint  fibrous  structure  within. 

H.  =  2-5~3-6.  G.=2-3-2-4;  2-885,  fr.  Eichmond,  B.  SiUiman,  Jr.; 
2-287,  Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish- white ; 
also  reddish-yeUow  when  impure.  Lustre  of  O  pearly;  of  other  faces 
vitreous ;  of  surface  of  stalactites  faint.  Translucent ;  sometimes  transpa- 
rent in  crystals.    A  strong  argillaceous  odor  when  breathed  on.    Tough. 

Var^ — 1.  In  crystals ;  the  original  hydrcDrgiUUe.    2.  Stalactitic;  fpbbsUe. 

Comp.— Si  d'= Alumina  66*6,  water  344=100.  Analyses:  1,  Torrey  (La);  2,  B.  Silliman, 
Jr.  (Am.  J.  Sd.,  IL  yiL  411);  3,  4,  Smith  &  Brush  (Am.  J.  SoL,  IL  xvi.  61,  1863);  6,  Hermann 
(J.  pr.  Gh., xL  11);  6,  y.  KoheU (J.  pr.  Ch.,  zlL,  and  L  491);  7,  v.  Hauer (Jahrb.  G.  Beiohs.,  iy.  397): 

51       Pe       fig       fi         &i       P 

1.  Richmond,  Oibbg.        64-8      34*7      =99-6  Torrey. 

2.  -  "      (1)6419    0-30    34-23     0*69,  insoL  116=  100*27  SOliman. 

8.  "  "  64-24      <r.       0*10    33-76      l-«3     0*67=100^  A  R 

4.  "  "  63-48       ir.       006    34-68     1-09       «r.  =99-80  &  A  R 

6.  Ural,  Hydrarg,  6403    34*64    1*43=]00  Hermann. 

«.  Vilta  Bica,  •*  66-6      844      =100  KobelL 

7.  "         "  64-36    86-66    «r.  =100  Hauer. 

12 
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De^rey  found  (L  c)  33-S6  p.  a  of  water,  with  "  little  besides  ahimine  left." 

Hermsmn  states  (J.  pr.  Ch.,  xl.  32,  zlii  1)  that  a  "gibbsite  "  from  Richmond,  Mass.,  afforded 
him  P  8*7-62,  ^1  26*66,  H  36*'72=100.  But  the  true  gibbslte  has  sinoe  been  analyzed  anew  by 
Silliman,  Jr.,  and  by  Smith  A  Brush,  without  finding  more  than  a  trace  of  phosphoric  acid,  sustain- 
ing the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gibbsite  is  a  hydrate,  and  if  a 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rose's  hydrargUlite  (found 
crystallized  in  the  Urals)  ia  identical  in  composition  with  gibbsite. 

Pyr.,  etc.— In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  inftisible, 
whitenfl,  and  does  not  Impart  a  green  color  to  the  flame.  With  cobalt  solution  gives  a  deep-blue 
color.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  dlscoyered  by  Lissenko  in  the  Schischimskian  mountains 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Kokscharof,  in  cavities  in  a  taloose  schist  con- 
taining much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Grumuch- 
dagh,  Asia  Mmor;  also  on  corundum  at  Union vQle,  Pa.;  in  Brazil,  resembling  wavellite.  The 
stalactitio  occurs  at  Richmond,  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox,  Mass. ;  at  the  Clove 
mine,  Union  Tale,  Duchess  Co.,  N".  Y.,  on  limonite;  in  Orange  Co.,  N.  Y. 

Named  after  GoL  George  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  large 
Gibbs*  cabinet  of  Yale  GoUege.  Oleaveland  calls  the  Richmond  mineral  hydrwrgiUiU  on  p.  224  of 
his  mineralogy,  but  on  p.  782  adopts  Torrey's  name  gihfmie. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  hence  rhombohedral  (Bull 
Aa  St  Pet,  V.  372) ;  Desdoizeaux  that  they  are  optically  monodinic  (G.  R.,  IxiL  987). 

213.  ZimNITB.    Limonite  pt    Yellow  Ochre  pt   Bog  Ore  pt   Brown  Iron  Ore  (Brauneisen- 
stein)  pt    Quellerz  Herm.^  J,  pr.  Gh.,  xxvlL  63. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  an 
earthy  yellow  ochre. 

H.,  U.j  and  other  physical  characters  same  nearly  as  for  limonite.  The 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yellow. 

Var. — 1.  Submetallio  or  pitch-like  in  lustre,  brownish-black  in  color.    2.  Ochreous,  yellow. 
Oomp^-^e :^=Oxyd  of  iron  74'8,  water  26*2 =100.    Analyses:  1,  A.  H.  Church  (J.  Gh 
Soa,  n.  iiL  214) ;  2,  8,  Hermann  (L  c.) ;  4,  Earsten  (Earst  Arch.,  xv.  1) : 


S'e 

Sn 

fi             P 

Humioadd 

1. 

Gomwall,  ffolocl 

73-73 

24-40         

— ,  loss,  eta,  1-87=100  Church. 

2. 

Novgorod,  hog  ore* 

6208 

1-90 

24-64        6*64 

4-74=100  Herm. 

3. 

ti             ((      b 

6114 

810 

27-74        6-86 

216=100  Herm. 

4. 

New  York      " 

66-33 

0-76 

26-40 «      012 

— ,  Pe  3-6,  Si  2-80=100  Karat 

*  After  ezd.  47*60  sand. 

^  After  ezcL  60-28  nnd. 

Ab  the  amount  of  organic  adds  in  Karsten's  analysis  was  not  determined,  its  right  to  be 
included  here  is  not  certain. 

Obs.— The  Gomwall  mineral  is  from  the  Botallack  mine,  and  was  stalaotitic  and  of  a  rust-yellow 
color;  G.=2*69.    That  of  Novgorod,  Ruasia,  was  a  bog  ore. 

Named  limnUe  !h)m  Xt/ivi},  marsK  Glocker  proposed  this  name  as  a  substitute  for  limonite,  on 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  Am  his  limonite,  or  limnite, 
was  bog  ore  exclusively,  the  name  is  appropriately  used  here.  Hermann's  name  QueUerz  alludes 
to  ita  water  or  marsh  origin. 

214.  HTDROTALOXTB.    Hydrotalkit  HoOisteUer^  J.  pr.  Gh.,  xxvii.  876,  1842.    Yolknerite 
Berm^  J.  pr.  Gh.,  xL  11, 1847,  xlvl  267,  1849. 

Hexagonal.  Cleavage:  basal,  eminent;  lateral,  distinct.  Also  lamellar 
massive,  or  foliated,  and  somewnat  fibrons. 

H.=:2.  G.=2-04.  Color  white.  Lustre  pearly,  and  feel  greasy. 
Translucent,  or  in  thin  folia  transparent. 

Oomp.— XlS«+6  figfi+e  fi=(i3tl+|  Mg^  fi»+2  fi=Alumina  16-8,  magnesia  89%  water 
44*0=1 00.    Corresponds  to  1  of  gi^SsUe-^G  of  brvcUe^  with  QtLin  addition. 
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1.  Schiflchimsk 

16-96 

2.  Snamm 

12-00 

3.       " 

19-26 

4.       " 

n-78 

6.       " 

18-00 

6.    •  " 

18-87 
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Analyses :  1,  Hermann  (L  c.) ;  2,  Hochstetter  (L  c.) ;  8-6,  Bammdsberg  (Pogg.,  xcviL  296) : 

Pe         Mg  ft  0 

87-07  46-87         =100  Hermann, 

6-90  86-80  32-06  1064,  insoL  l-20=99-60  Hochst 

-  87-27  41-69  261 =100*72  Eamm. 

88-18  [87-99]  6-06=100  Ramm. 

37-30  [87-88]  7-32=100  Bamm. 

8704  37-38  7-30=100-59  Ramm. 

Pyr^  etc — ^In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliates  somewhat, 
and  gives  out  light  A  weak  rose-red  with  cobalt  solution.  With  the  fluxes  intumesoes  and 
affords  a  clear  colorless  glass.    The  Snarum  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  df  Schischimsk,  district  of  Slatoust, 
implanted  on  talc  schist ;  at  Snarum,  Norway,  in  serpentine. 

Named  hydrotaicUe  in  allusion  to  its  resembling  talc,  but  contiuning 
mudi  more  water,  and  voiknerite^  after  Captain  Ydlkuer. 

EbugfiUe  of  Shepard  (Am.  J.  BcL,  II.  xlL  210),  from  near  Oxbow, 
tend  near  Somerville  in  Bessie,  St.  Lawrence  Co.,  New  York,  is  hydro- 
talcite,  deriyed  from  the  alteration  of  spinel.  The  color  is  white ; 
hisftre  £ednt,  pearly.  H.=2-6.  G.=2-0— 2-1.  The  crystals  are  in 
all  conditions,  fri>m  the  pure  spinel  to  octahedrons  with  rounded 
edges  and  pitted  or  irregtdar  surfaces,  and  it  also  occurs  in  flattened 
nodoles.  The  surfaces  are  sometimes  soft  and  altered,  when  the 
edges  or  angles  have  the  hardness  of  spinel  S.  W.  Johnson,  who 
has  redescribed  Uie  mmeral,  obtained  in  one  analysis  (Am.  J.  Sci., 
n.  zii  861),  ^\  19-743,  Mg  36-292,  C  8-468,  insoluble  spinel,  etc, 
8-264,  silica  3020,  water  (by  difi*.)  24-!223.  The  whole  loss  by  igni- 
tion in  one  trial  was  40-86  p.  c ;  which  would  give  33  to  34  p.  c.  of  water.  It  is  associated  with 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentine. 

216.  PTROAUBITB.    Fyroaurit  Iglestrom,  (Efv.  Ak.  Stockh.,  xxiL  608,  1866. 

Hexagonal     In  six-sided  tables. 

Color  snbmetallic,  gold-like.     Subtranslucent. 

Oomp-— 3Pefl"+6Mgfi:+6fi=(iPe  +  |Ag^fi"+2fl=Sesquioxyd  of  iron  28*9,  magnesia 
36*8,  water  40*8=100.  Corresponds  to  1  otUmniie+6  of  bntcUCj  with  6  S  in  addition,  diff'ering 
tnm  hydrotaldte  in  the  presence  of  iron  in  place  of  aluminum.    Analysis  :  Igelstrom  (I  c.) : 

IPe  23-92        Mg  34*04        H  34*66        0  7*24 

Pyr.,  etc— Yields  water.    B.B.  InAisible.    Perfectly  soluble  in  muriatic  add. 
ObSiT-From  the  Longban  iron-mine  in  Wermland. 

216.  OXTBSMITB.  Feste  Uranokker  pt  Wem.y  Min.  Syst.  26,  1817,  HofifaL  llln.,  iv.  a,  279. 
lidites  Uranpedierz  I^reiesleben,  Uranisches  Gimmii-Erz  Breiih^  Uib.,  60,  1880,  Ghar.,  218, 
1832.  Urangnmmi  BreWu,  Handb.,  908,  1847.  Phosphor-Gummit  Barm,,  J.  pr.  Ch.,  Ixxrl  327, 
1869. 

Amorphons.    In  rounded  or  flattened  pieces,  looking  much  like  gum. 
H.=2-5— 3.     G.=3-9— 4-20,  Breith.      Lustre  greasy.      Color  reddish- 

irellow  to  hyacinth-red,  reddish-brown.     Streak  yellow.      Feebly  trans- 
ucent. 

Oomp. — (^,  9e)  1^,  with  some  opal  silica,  phosphate  of  lime,  and  other  impurities.  Hermann 
deduced  the  O  ratio  for  ft*,  fi,  ^i,  It,  2 :  24 : 6  :  26,  or  1 : 1  for  oxyds  and  water.  Hence  analogous 
to  UnmUe,  and  sustaining  the  supposed  dose  relation  of  uranium  and  iron.  Analysis:  Kersten 
(Schw.  J.,  Ixvi  18) : 


« 

Sin 

Ca 

Si 

f 

fl 

F,As 

72-00 

0-06 

6-00 

4-26 

^30 

14-76 

«r.=99-86. 
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Some  spedmeiui  contain  traces  of  vanadic  add. 

Pyr^  etc — ^Yields  much  water  and  a  bituminons  odor.  With  salt  of  phosphorua  in  O.F.  giyes 
a  jellow  bead,  becoming  green  in  ILP.  (due  to  uranium),  leaving  an  undisaolyed  skeleton  of 
silica. 

Obs. — ^From  Johanngeorgenstadt^  with  uraninite. 

217.  PBHiOMEItAllB.  Derb  Bronsten  pt  WdH^  Min.,  268,  1747.  Magnesia  indunta  pt 
OrtmaL,  'Mm^  106,  1768.  Sehwarz  firaunsteinera  pt  Wem^  Bergm.  J.,  1789,  886.  Yerhartetea 
Schwarz-Braunstelnerz  pt  EmmerUng,  Min.,  It.  532,  Karaiefif  Tab.,  64,  1800.  Yerh.  Schwars- 
Manganera  pt  KarsL,  Tab.,  72,  1808.  Schwan-Eisenstein  pt  TTem.,  v.  L^anK,  etc.  Black 
Hematite,  Blade  Iron  Ore,  Compact  Blade  Manganese  Ore.  Hartmanganers.  Psilomelane  JBfaidL, 
Trans.  B.  Soa  Edinb.,  1827. 

Massive  and  botryoidal.     Beniform.   JStalactitic. 

H.=5— 6.  G.=3'7— 4-7.  Lustre  submetallic.  Streak  brownish-black, 
shining.    Color  iron-black,  passing  into  dark  steel-gray.    Opaque. 

Oomp.— {Ba,  An)  ttn+ISIn+nfilS[n  [+aq1;  or,  for  the  anhydrous  kinds,  (Ba,  An)  Un+Stn. 
Each  of  these  formulas  is  equiyalent  to  simply  R'  0*.  Bammelsberg  writes  for  the  mineral  (Ba, 
Hn)  Mn'+^,with  some  Sin  as  mixture.  For  the  Elgersburg  ore  (anaL  7)  Schmid  deduces  the 
formula  (l^a  An)  Ma^+8]^  which  may  be  written  (Ba,  An)  Mn+8]&ttn +31^,  equivalent  to 
"k^  0'+3  R'  0'+3]&=lt'  0*+}^  As  the  mineral  oocura  only  massive,  the  true  nature  of  the 
species  is  doubtftiL 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xi.);  8,  Fuchs  (Schw.  J,  bdi  255);  4,  Bammelsberg 
(Handw.,  il  78) ;  6,  E.  List  (J.  pr.  Gh.,  bczziy.  60) ;  6,  Scheffler  (Arch.  d.  Pharm.,  xxxr.  280) ;  7-9, 
Schmid  (Pogg.,  cxxvl  151) : 

Snlfln     0        £a        19:        A 

16-86  6-22,  Si  0-26=100  Turner. 

16-69 4-13,  Si  0-96=100  Turner. 

4-6      4-2=100  Fuchs. 

304    3-89,  Si  0-63,  Ou  0-96,  Pe  1-43,  Ca 0-38, 

f^^a,  Ag  0*82=100-61  Ramm. 

1-36    4-02,  Cul-28,  Co  0*81,  CaO-37,  insoL 

2-61  List. 

6-8     4-8,  Oal-8,  3kl  2-1,  Pe  OS,  Si  1-17= 

99- L  Scheffler. 

17-27   4-84,  Si  0-51,  Pe  O'lO,  ftl  0*31,  ^h  O'U, 

Ag  0-02,  Ca  0*16,  &a  0*08=99-82  Schmid: 

10*92    0-21     6-86,  Si  0*32,  Pe  0*17,  3tl  0*21,  Cu  0*25, 

Ag  0*13,  Oa  1-26,  ]^a  0-26=100*21  Schmidl 

0-01     3-06     3-2 1 ,  Pe  0-30,  3fcl  0-08,  €o  0-29,  Cu  0*02, 

Ag  0*03,  Ca  0-20,  ^a  0'22=99'74  Schmid. 

Other  Tsrleties  of  the  so-called  psilomelane  contain  little  or  no  water.  Analyses :  10,  Olaus- 
bruch  (Bamm.  Ist  SuppL,  121) ;  11,  Ebelmen  (Ann.  d.  M.,  HL  xix.  165) ;  12,  Bammelsberg  (Pogg., 
bcyiiL  72);  18,  Schultas  (Bamm.  Min.  Ch.,  1006)  : 

19:     Ag    ift 

6-29 ,  Ca  0*91,  Cu  0-40,  Si  0-52=100-29  0. 

4-06    1-06     1-67.  Pe  0-77,  Si  0-60=99-47  Ebehnen. 
2*6i    0*21  [1-43],  Ca  0-60,  Cu  0-80,  Co  0-64,  Si  0*90= 

100  Bamm. 
14-10   4*86   [0*23],  Ca  1-06=100  Schultz. 

P3nr.,  etc — ^In  the  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition;  with 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  acid,  with  evolution  of  chlorine. 

Obs. — This  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with  pyrolu- 
site.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonshire  and  Oomwall ;  at  Befeld  in  the 
Harz;  also  at  Johanngeorgenstadt,  Schneeberg,  Ilmenau,  Siegen,  etc.;  at  Elgersburg  and  Oehren* 
stock,  Thunngia,  and  Nadabula,  Hungary. 

It  forms  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Tt 

Named  from  <//(X^,  smooth  or  naked^  and  /ilAa;,  Uack. 


1.  Schneeberg 

2.  Bomandche 
8.  Baireuth 

4.  Horhausen 

69-80     7-36 
70*97     7-26 
81-8      9-5 
81-36    9*18 

6.  Olpe 

8617    4-49 

6.  Bmenau 

83*3      9*8 

(G.: 

=4-307) 

68-27     8*16 

8.  Cehrenstock 

(G.: 

=4184)  70-54  10*09 

9.  Nadabula 

(G.= 

=4-832) 

82-46    9-87 

An 

0 

»a 

10. 
11. 
13. 

Ihnenau              77*28 
Gy.  Haute  Saone  70-60 
Heidelberg          70*17 

15-82 
14*18 
16*16 

0-12 
6-56 
8-08 

13.  Schneeberg  80*27 
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218.  WAD.  (A)  BOG  MANGANESE.  Magnesia  fHabilia  terriforaais  OrtmsL,  Min^  106, 1*768. 
Earthy  Ochre  of  Mang^  Black  Wad  pi,  Kinoany  Min.,  1*784,  1*796.  Schwarz  Biaaxifiteiners. 
Manganachftum,  Karat,  Tab.,  1808.  Brauner  Eisenrahm  Wenk  Bog  ManganeBe.  Ouatite 
BiioL,  MiD.,  241,  1841.  GroroOite  Bsrih^  Ann.  Gh.  PhjB.,  IL  19,  1882,  Beiaaaohezit  Said., 
Jahrb.  G.  Beicha.,  yiL  609,  1866. 

(B)  ASBOLITB.  ?  Gobaltum  nigrum  Agric,  Bermann.,  469, 1629.  Svart  EobolWord,  H!d 
Gob.  tenea  fnliginea,  TToS.,  Ifin.,  286,  1747.  Kobalt-Muhn,  Ochra  Ck>b.  nigr%  CfronsL,  Min., 
ail,  1768.  Kobolt-Erde,  Schwaner  Erdkobalt,  Buaskobalt,  Eobaltmanganens,  Oerm,  Earthy 
Cobalt^  Black  Cobalt  Oohie.  Cobalt  ozyd^  noir  ff^  Tr.,  It.  1801.  Kakochlor  (fir.  Lanaitz) 
JBreUh^  Char.,  240,  1832,  Handb.,  896,  1847.  Aabolan  (fr.  Eamadorf,  etc.)  Brei^,  Handb., 
332,  1847. 

(C)  LAMPADITE.  Kupfermangan  Lampadins^  Neue  Erfahr.  im  Gebiete  der  Gh.,  eta,  ii. 
70.  Kupfermangauerz  BreWk,  in  Hoffin.  Min.,  iv.  b,  201,  1818.  Cupreoua  Manganese.  Pelo- 
konit  G.  K  SicJUer,  Pogg.,  xzL  691,  1881.    Lampadite  ffuct,  Min.,  238,  1841. 

The  manganese  ores  here  included  occur  in  amorphous  and  reniform 
masses,  either  earthy  or  compact,  and  sometimes  incrusting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
compounds  or  distinct  mineral  species. 

H.=0-5— 6.  G.=8— 4*26;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.    Color  duU  black,  bluish  or  brownish-black. 

Oomp.,  Var. — ^Ranimelaberg  considers  them  related  essential^  to  peilomelane  under  the 
Jbrmula  ft  Mn+£[  (or  2  1^  but  mixed  ^th  other  ingredients. 
Varieties:  (A)  Manganesiaoi;  (B)  OobaltiferouB ;  (C)  Cupriferous. 

A.  Bog  Maxoakesb.  Consists  mainlj  of  ozyd  of  manganese  and  water,  with  some  ozyd  of 
iron,  and  often  silica^  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
101  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leaohills  is  pseudomorphous 
after  caldte.  OroroUUe  ooours  hi  roundish  masses  of  a  brownish-black  color,  and  reddish-brown 
streak;  with  H.  sometimes  6—6*5;  it  is  from  Groroi  in  Mayenne,  Tiodessos,  and  Cautem,  m 
France.  BeiaaachierUe  is  the  ore  analyzed  by  Homig  (anal.  14),  which  is  remarkable  for  the 
amount  of  water.  Huot's  name  owUiie  is  from  the  French  spelling  of  wad.  Wad  is  of  Ihig^sh 
origin.  The  toad  of  the  Cumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Mawe  in 
his  Mineralogy  of  Derbyshire. 

B.  AsBOUTB,  or  Earttiy  Cobalt,  is  wad  containing  oxyd  of  cobalt,  which  sometimes  amounts  to 
82  p.  ol  Named  from  a^^JXii,  mo<  (or  Aabolan  from  dcitXaivta,  to  soil  like  soot).  For  anal  15-17, 
Bammelsberg  writes  the  formula  (Co,  Ou)  Mn'+4  '£L  Breithaupt's  cacocfUor  includes  the  ore 
from  Bengeisdorf  in  Lausitz  (anaL  15),  having  Bi.=*2— 2*5,  G.=3*15— 8'29. 

C  JjAMPADTOf  or  Cupreous  Manganese.  A  wad  containing  4  to  18  p.  c.  of  ozyd  of  copper, 
and  often  oxyd  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kupferschw&rze). 
G.=8'l — 8*2.  Pelooonile  is  a  brownish-black  variety,  having  a  liver-brown  streak;  H.=:3 ;  G.= 
2-509—2-567 ;  from  BemolinoB  in  Chili. 

Special  formulas  have  been  written  for  several  of  the  following  analyses;  but  these  bog  miner- 
als are  not  simple  species. 

Analyses:  1,  Klaproth  (Beitr.,  iil  811);  2,  3,  Turner  (Edmb.  J.  Sci.  N.  S.,  it  213);  4,  5,  Beiv 
thier  (Ann.  Ch.  Phys.,  li  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiiL  302,  xiv.  257);  7,  Scheffler 
(Arch.  d.  Pharm.,  zxxv.  260);  8,  Bammelsberg  (Pogg.,  IziL  157);  9,  IgolsMm  (Jahrosb.,  zxv. 
342);  10,  11,  Beck  (Bep.  Min.  N.  Y..  55);  12,  Berthier;  13,  Bahr  (J.  pr.  Ch.,  liiL  308,  fr.  0ef7. 
Ak.  Stockh.,  240, 1850) ;  14,  E.  Homig  (Jahrb.  G.  Beichs.,  vil  312) ;  15,  Klaproth  (Beitr.,  iL  808) ; 
16,  Ddberehier  (Gilb.  Ann.,  IzvlL  333);  17,  Bammelsberg  (Pogg.,  liv.  651);  18,  Eersten  (Schw. 
J.,  Ixvi.  1);  19,  Bammelsberg  (Pogg.,  Uv.  545);  20,  Bottger  (ib.): 

L  Wad. 


iSj,       Ua 

0         9e 

Ba 

Ou       fi 

1.  Clausthal 

68- 

6-5 

1-0 

—    17*5,  Si  8*0,  C  1-0  Klaproth. 

1  Devonshire 

7912 

8-82     

1-4 

—    10-66=100  Turner. 

8.  Derl^yBhire 

88-59 

62-34 

5-4 

—    10-29,  insoL  2-74=109-36  T. 
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4.  VicdesaoA 
6.  CfraroOUe 
6.  Baden 


69*8 
62-4 


32-73 


14.  Gastein 


16.  LausitK 
16.  KamBdorf 

n.       " 


0       Pe     Ba       Cn    fi 

11-t —  12-4,  £l  7-0=100-9  Berthier. 

12-8      6-0     16-8,  day  3-0=100  Berthier. 

9-33   4-0  31-38,  ^b  12-83,  ^b  8-0,  ^  0-38,  &  013 

quartz  2-60  W 

1-0    8-1         9-8,  &L  2-5=100  SchefSer. 

1^1  0-36       10-30,  8i  0-47, 0a4-22,  fc  3-66=100  R. 

0-77   6-68,  a  1-43,  Xl  6-30,  Ca  1-91,  Mg 

0-69=99-21  Iglat 

16-76   11-50,  inaoL  8-25=100  Bock. 

22-00  17-00,  inaoL  2*50=100  Bedk. 

5-7     —  12*9  (with  loaa),  £l  10-7,  aoarts  1*8  B. 

2-70  15-34  Co  0-02 12*07,  &  0-92,  £l  0^5,  Ca  0-59,  Mg 
0-28,  a  0-28=99-11  Bahr. 
3416  14-16  16*90,  OaC  7-59,  land  2727  Homig. 

n.  Earihy  OobaU;  AaboUta. 

ftn    Sn  0       Fe    Ba  Co  Cu     fi 

16-0 19-4»  0-2    17-0,  Si  24-8,  £l  20-4=97*8  KL 

3121    6-78 3205     2290=92-94  D. 

40-05   9-47    4-56  0-50  1945  4*35  21-24,  £[ 0-37=9994 Eamm. 


7.  Hmenaa  66*5     12-1 

8.  Bubeland  67*50  13*48 

9.  Westgothland     82-61  

10.  HfllBdale,  N.  T. 68-50  

11.  AuBteriita,    "     58-50  

12.  Siegen  68*5     10*4 

13.  Skidberg  66*16  


in.   Ouprwua  Manganeee;  Lampadite;  Kupferachwfirae^  or  Black  Oopper,  in  part 

An    Sn       O       9e     £a    Co       Ca     tL 

18.  Schlackenwald   74*10  0-12  —    —     4*80  20*10,   8l  0*3,   gypanrn    1-05= 

100*47  Eeraten. 
49-99   8-91    4*70  1*64    0*49^  1467  14-46,  ]i[g  0-69,  £:  0*52,  Si  2*74, 


Ca  2-25=101-06  B. 

53-22 9*14     1-88  1*70    0-14^  16-86  16-94^  &  066,  Ca  285=  108*44  B. 

*  With  oxyd  of  mangaacMu  ^  With  oxyd  of  niokeL 


19.  Kamadorf 

20.  " 


PyTi  ato^—  Wad  reacts  like  jpaOomelane.  3xrOiy  cobaU  glyea  a  bine  bead  with  salt  of  phoa- 
phoraa,  and  when  heated  in  B.F.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  bead 
(copper).  Ouprtow  manganete  gives  similar  reactions,  and  three  yarieties  gire  a  strong  man- 
ganeee reaction  with  soda,  and  evolye  chlorine  when  treated  with  muriatic  acid. 

Obs^— The  above  ores  are  results  of  the  deoompoeition  of  other  ores—partly  of  oxyds,  and 
partly  of  manganeaian  carbonates.  They  occur  at  the  localities  above  mentioned,  and  many 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Duchess, 
K.  Y.,  at  Austerlitz,  Oanaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and, 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  In  the  south-west 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
bin  Bay,  Dover,  and  other  pdaces  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Biechelsdorf  in  Hesse;  Saalfeld  in  Thurlngia;  at 
Nertschinsk  in  Siberia;  at  Alderly  Edge  in  Cheshire.  An  earthy  cobalt  occurs  at  Mine  la  Motte, 
MiBSouri,  which  contains  10  or  1 1  p.  c  of  ozyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur;  also  near  Silver  Bluf;  South  Carolina,  affbrding  24  p.  c.  of  ozyd  of  cobalt 
to  76  of  ozyd  of  manganese. 

Cupreous  manganese  is  found  at  Schlackenwald,  and  at  Kamsdorf  near  Saalfeld ;  at  Lauterberg 
in  the  Hara.     PilcconUe  is  fW)m  Remohnos,  Chili,  where  it  occurs  with  cfarysocoUa,  or  malachite. 

Tabvaoitb.  Varvadte,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad,  in 
composition.  Phillips  obtained  (PhiL  Mag.,  vu  281,  vtL  284)  Mn  68*8,  0  31*7,  £[  5-0;  or  Mo 
81-7,  0  13-8, 1^  5*0.  A  similar  compound  from  llefeld  in  the  Han  Hn  part  pseudomorphons  after 
calcite)  afforded  Turner  ttn  80*79,  0  14*23,  ^  4*98=100,  and  Duflos  (Bbhw.  J.,  bdv.  81)  mn 
81-40,  0  13*47,  £[  5-13=100. 
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n.  OXTDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHUR 
GROUPS,  SERIES  IL 

1.  ABSENOUTE  GBOUP.    Gomp.  BO*.    Isometric. 

219.  AssBHOUis  AbO*  220.  Sevabmobtitb  SbO* 

1  YALBNTINITE  GBOITP.    Ck>mp.  BO*.    Orthoarhombio. 

221.  YALBMriHITI  SbO'  224.  Molybditb  MoO* 

222.  (?)BiBinTB  BiO*  226.  TuKGsnTB  WO* 

223.  (7)Kabilxhitb  BiO'+[iBiS] 

8.  KEBMBSITB  GBOUP.    Oomp.  B  O*,  with  S  replacing  part  of  0.    Monodinic. 

226.  KcBiOBrni  Sb  (0,  S)* 

i.  CBBVANTTTB  GBOUP.    Oomp.  B  0*+ B  O*. 

227.  Cbrtahotm  SbO»+SbO». 

Appendix,— 22S,  SnBioOiriTB  Sb  0*+aq.    229.  YOLaiBlXB  Sb  0* + aq. 


219.  AWBHWOUTB.  Aisenicmn  natlTiim  farinaoeumi  A.  d.  crystaninnm,  WcULf  224)  1141. 
A.  calctforme  OronsL,  201,  1768.  A.  cabicum,  eta,  LinfL,  1168.  White  Arsenic  ifd,  1171. 
Arsenic  blano  natif  Ih'.  Naturlicher  Arsenikkalk.  ArsemkbltLthe  EarsL,  Tab.,  79,  1800. 
Arsenic  ozid^  K  Adde  arsenieuz  I)r.  Ozjd  of  Arsenic^  Arsenous  acid.  Arsenige  Saure 
Genn.    Arsenit  HaieL,  Handb.,  487,  1846.    Arsenolite  Dana,  Min.,  189,  1864. 

Isometric.  In  octahedrons  ^f,  2).  Usually  in  minute  capillary  crystals, 
stellarly  aggregated,  or  crusts  mvesting  other  substances.  Also  botryoidal, 
Btalactitic;  earthy. 

H.=l*5.  G. = 3-698,  Roget  &  Dumas.  Lustre  vitreous  or  silky.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale 
yellowish.     Transparent — opaque.     Taste  astringent,  sweetish. 

Cknnpr— 2Ls=Oz7gen  24*24,  arsenic  16*1 6=:  100. 

Pyr.,  eto. — Sublimes  In  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
diarooal  ▼olatilises  In  white  fumes,  giving  a  white  coating  and  an  alliaoeous  odor.  Slightly  soluble 
in  hot  water. 

Obs. — Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimonj,  etc.,  as  a  result 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andreasberg  in  the  Harz ;  at  Wheal  Spamon 
in  Cornwall ;  Joachimsthal  in  Bohemia ;  Eapnik  in  Hungary ;  the  old  mines  of  Biber  in  Hanau ; 
the  Ophir  mine,  Nevada;  the  Armagosa  mine,  Great  Basin,  GaL 

Arsenolite  has  been  observed  as  a  flimace  product  in  orlhorhombic  dystals,  probably  isomorphous 
widi  valentinite.  2s  and  §b  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  from 
sublimation  at  a  temperature  above  200°  C,  and  the  isometric  at  one  much  lower. 
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Am  the  iiaiiie  anenUe  is  used  in  chemistry  for  oompoonds  of  arsenous  acid,  the  author  in  1854 
changed  it  to  anenoUte, 

Alt. — Native  arsenic  is  often  coyered  by  a  blackish  crust  or  powder,  which  has  been  considered 
a  suboxyd  (As) ;  but  aocordiug  to  Buckow,  it  is  a  mixture  of  metallio  arsenic  and  arsenous  acid. 

220.  SZQIARMONTmi.    Antimoine  ozyd^  oota^drique  K  de  Senafjnont,  Ann.  Ch.  Phys., 

HL  zzzL  604, 1861.    Senarmontite  J>ana,  Am.  J.  SoL,  XL  zii.  209,  185L 

Isometric ;  in  octahedronB  (f.  2).  Cleavage :  octahedral,  in  traces.  Also 
granular  massive ;  in  crusts. 

H.=2— 2'5.  Gr.=5-22 — 5'3.  Lustre  resinous,  inclining  to  subadaman- 
tine.    Transparent — ^translucent.    Colorless  or  grayidi.    Streak  white. 

Oomp. — 3b  (like  yalent:nite)=Ozygen  16-44,  antimony  83*66=:  100,  with  sometimes  1  p.  a  of 
lead  and  1  to  3  p.  c.  of  grayish  day,  Rivot  (L  a). 

Pyr.,  etc.— ui  the  closed  tube  fuses  aod  partially  sublimes.  B.B.  on  charcoal  fuses  easily,  and 
gives  a  white  coating ;  this  treated  in  B.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  add. 

Obs. — A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  in 
the  district  of  Haradas  in  Alg^eria ;  occurs  also  at  Pemeck  near  Malacaka  in  Hungary ;  £ndelllon 
in  Cornwall ;  the  antimony  mine  of  8.  Ham,  Ohnada.  The  octahedrons  from  Algeria  are  some- 
times nearly  ^  ul  in  diameter. 

Named  aher  H.  de  Senarmont^  who  first  described  the  species. 

221.  VAXiXINTiMiTI3.  Ghauz  d'antimoine  native  (fr.  Chalancfaes)  Jfimyes^  J.  de  Phys.,  xsiiL 
66,  1788 ;  (fr.  Przibram)  Bds^^  Crell^s  Ann.,  1787,  i  334.  Antimonium  spatosum  album  HiaC" 
quel,  ib.,  1788,  i  623.  Weiss-Spiesglaserz  Weni,f  Hqfin.,  Bergm.  J.,  385,  398,  1789.  Weiso- 
Spiessglanzerz  Klapr.f  Grell*s  Ann,,  1789,  L  9 ;  Beiir,,  ilL  188,  1602.  Antimoine  ozyd^  J31,  Tr., 
ir.  1801.  White  Antimonial  Ore  Kirwan^  L  251,  1796.  White  Antimony,  Oxyd  of  Antimony. 
Antimonbluthe  «.  Leonh^  Handb.,  160,  1821.  Exit^e  BeucL,  Min.,  615,  1832.  Exitelite  Chap" 
man,  Min.,  89,  1848.    Talentinit  H<M.,  Handb.,  606,  1846. 

179  Orthorhombic.    /A 7=136^  58';  (9 A  1-1=105°  35';  a  : 

I :  c=8-5868  :  1 :  2-5365.  Observed  planes :  7,  M,i-J,  1-1, 
li  /%A  4^„2-5.  l-lAHadj.,==70**32',f4A|-?=129°32',7Aa=: 
111°  31'.  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage  : 
7.  highly  perfect,  easily  obtained,  Twins:  composition- 
plane,  a^  producing  an  aggregation  of  thin  plates.  Also 
massive ;  structure  lamellar,  columnar,  granular. 

K JL      /       H.  =  2'5 — 3.      G.  =  5 -566,  crystals  from  Braunsdorf. 

V^  XN'    Lustre  adamantine,  i-i  often  pearly ;  shining.    Color  snow- 

^^^    white,  occasionally  peach-blossom  red,  and  ash-gray  to 
brownish.    Streak  white.    Translucent — subtransparent. 

Oomp.— Sb=Ozygen  16*44,  antunony  83*66=100.  Analysis:  1,  Yauquelin  (HaQy's  Ifin.,  iv. 
274);  2,  Sackow  (Jahresb.,  1849,  733): 

1.  Allemont     Ozyd  of  antimony  86       Ibid,  with  9e  8       Silica  8=97. 

2.  Wolfach  "         "         91-7  "         Fe  12        "      0*8,  Sb  6*3=100. 

Monges,  who  makes  the  first  mention  of  this  mhieral  from  a  disooyerr  of  the  adcoiar  variety  at 
Allemont,  correctly  regarded  it  as  native  oxyd  of  antimony^  as  afterward  confirmed  by  Yauqnelin, 
and  by  R6ssler  (1.  a)  for  the  Bohemian  variety.  Pro£  Haoquet  and  Elaproth  annouunoed  in 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  add;  bat  in  1802  Klaproth  pronounced 
this  also  pure  o^rd  of  antimony. 

Pyr.,  •to.— Same  as  for  senarmontite. 
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OlM.  OocQTa  with  other  antimoDial  ores,  and  results  from  their  alteration.  F6nnd  at  Przi* 
bnm  in  Bohemia^  In  yema  trayerslng  metamorphic  rocks ;  at  Felsobanya  in  Hungarr,  with  stibnite 
and  araenopyrite ;  Malaczka  in  Hungary;  Br&unsdorf  near  Freiberg  in  Saxony;  AUemont  in 
Bauphlny.    Also  at  the  antimony  mine  of  South  Ham,  Canada  East 

AnUmonophyUiie  of  Breithaupt,  of  unknown  locality,  occurring  in  thin  angular  six-sided  prisms, 
18  probably  TiJentinite. 

The  prismaHe  form  of  5b  is  obtained  from  solutions  at  a  temperature  above  lOO^'O. 

Named  after  Basil  Valentme^  an  alchemist  of  the  16th  century,  who  disooyered  the  properties 
of  antimoiiy. 

222.  iUBMITU.    Oxyd  of  Bismuth,  Bismuth  Oohre.    Wismuthooker  Cf^rm,    Bismuth  oxyd^ 

Dr.    Bisndte  Demo. 

Crystalline  form  not  observed.  Occnrs  massive  and  disseminated,  pul- 
verulent, earthy ;  also  passing  into  foliated. 

G. = 4-3611,  JBiisson.  Lustre  adamantine — dull,  earthyi  Color  greenish- 
yellow,  straw-yellow,  grayish-white.    Fracture  conchoidal — earthy. 

Oompb— fii=Oxygen  10*86,  bismuth  89*65 =100,  along  with  some  iron  and  other  impurities. 
Analysis  by  Lampadius  (Handb.  ch.  Anal.,  286) : 

Qzyd  of  bismuth  86*4^    ozyd  of  iron  6*1,    carbonic  add  4*1,    water  3*4=99. 

Suckow  obtained  for  another  ttom  Fichtelgebirge,  deriyed  from  the  decomposition  of  aikinite 
(Die  Verwitt  im  Min.,  14),  Bi  96*6,  £s  1*6,  Pe*  H*  2*0=100. 

Pyr.,  eto< — ^In  the  dosed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  fUses,  and  is 
earily  reduced  to  metalUc  bismuth,  which  in  O.F.  gives  ft  yellow  coating  of  ozyd.  Soluble  in 
dtricacid. 

Oba. — Occnrs  pulverulent  at  Sdmeebeig  in  Saxony,  at  Joachimsthal  in  Bohemia;  with  natiye 
gold  at  Beresof  in  Siberia;  in  Cornwall,  in  St  Roach,  and  near  LostwithieL 

Dr.  Jadcson  reports  an  ozyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymite  of  • 
Tuginia. 

See  ftuther,  BiBMUTin,  p  716.  ' 

223.  KARBZilMITB.    Earelinit  BBrfncmn,  J.  pr.  Oh.,  Izx7.  448, 1868. 

Massive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dia- 
tinct. 

H.=2.  G.=6'60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Cfomik— SiwithBlS.    Analysis :  Hermann  (L  c.) : 

0  [6*21]  8  3-63  Bi  91*26=100 

Pyr.,  0to^-ln  tube  gives  sulphurous  add  but  no  sulphur,  yielding  a  gray  slag  with  globules 
ofbumuth. 

Obs. — From  the  Savodinsk  mine  in  the  Altai,  along  with  hessite  (telluric  sUver).  The  mineral 
it  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu- 
Ute.  By  treating  the  powdered  mass  with  muriatic  add,  a  metallic  powder  remains,  which,  ez- 
ammed  with  a  lens,  and  washed,  proves  to  be  entirely  free  from  any  native  bismuth,  and  is  the 
minena  karelinite. 

Named  after  Mr.  Karelin,  the  disoorerer. 

234.  KOLTBDITB.  Holybdena  or  ICdybdio  Odire,  Holybdio  Add.  Molybdfinooker  Omn. 
Kdybdine  €fng  dt  LeUtom,  This  Min.,  144»  1864,  Brit  Min.,  348,  186&  Mdybdite  BrmOk,  B. 
H.  Ztg^  xviL  126,  1868. 

Orihorhombic.  /A  7=186^  48',  and  isoinorphous  with  valentinite,  Breith. 
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186  OXTGSZf  OOHFOTTIOW. 

(fir.  arti£  ciyst).    In  capillary  cryBtallizationB  tnfted  and  radiated ;  also 
Bnbfibrong  madsiye ;  and  as  an  earthy  powder  or  inemgtation« 

H.=l— 2.  G.=4-49— 4-50,  Weisbach.  Lnstre  of  crystala  silky  to  ada- 
mantine ;  earthy.    Color  straw-yellow,  yellowiah-white. 

Oomp.— fio=:Ox7geii  S4-29,  moljbdenam  66-'ri=10O. 

Pirr.,  etc. — B.B.  on  charooal  tanea  and  ooets  the  charooal  with  mmnte  yellowiflh  crystals  of 
moljbdic  add  near  the  asmy,  beooming  white  near  the  outer  edge  of  the  ooating.  This  coating 
treated  for  an  instant  in  BwF.  assumes  a  deep  blue  oolor,  which  changes  to  dark  red  on  oontinued 
heating.  With  borax  gi^es  in  O.F.  a  yellow  bead  while  hot,  beooming  colorless  on  cooling ;  in 
R.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  a  yel- 
lowish bead  in  O.F.,  beooming  green  when  treated  in  B.F.  and  allowed  to  oooL 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localitieB  of 
that  species;  at  Adun  Tschilon  in  Dauria,  and  at  Fitkaranta  on  L.  I^oga,  in  «lky  tufts  of  oap- 
Olary  crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn^  at  Chester,  Delaware  Co. ;  Qeorgia,  Heard 
Co.,  in  silky  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Yirgim'a  City,  Nevada, 
in  subflbrous  masses,  and  tufted  crystallizationfl  of  a  deep  yellow  color  (called  mo/]/Mafe  of  iron  by 
D.  D.  Owen,  in  Proc.  Ac.  Philad.,  vL  108,  but  shown  by  Genth  to  be  this  spedes  mixed  with 
limonite). 

Artificial  crystals  of  molybdite  afforded  A.  K  Nordensldold  the  planes  0,  f-i,  H  ^  Hi  i-S  Hi 
and  the  foUowing  angles:  OAi-iz^lbV  T,  OaH=148''6',  OAi-isliC  3',  i4A*.f=106**  12'; 
and  gave  a:b:  c=0'4792 : 1 :  0*3872.  Doublmg  the  vertical  axis,  a:h:  c=0-9584 : 1 :  0*3872,  which 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  which  has  a:h:  e=0*9590  : 1 : 
0-8882.    The  above  dimensions  correspond  to  /A/=187''  40/ 

226.  TtTNaSTITB.    Tungstic  Odu«  J3L  SiOmanf  Am.  J.  Sd.,  iv.  52,  1822.    Wolframoc^er, 
Sdieelsaure  Oerm,  Wolframine  Lettsom  db  Greg^  This  Min.,  1864^  Brit  ^tri.^  349,  1858. 

Pulverulent  and  earthy. 

Color  bright-yellow,  or  yellowish-green. 

Oomp.— W,  or  pure  tungstic  add=Oxygen  20*7,  tungsten  79-3=100. 

Pyr.,  eto^— B.B.  on  diarooal  becomes  black  in  the  inner  flame,  but  iuAisible.  With  salt  of 
phosphorus  gives  in  O.F.  a  coloriess  or  yellowish  bead,  which  treated  in  B.F.  gives  a  blue  glass  on 
cooling.    Soluble  in  alkaUes,  but  not  in  adds. 

Obs. — Occurs  with  wolfhun  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  mine,  Monroe, 
Ct,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  from  their 
decomposition ;  in  Cabarrus  Ca,  N.  C. ;  at  St  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  wolfiram  and  quartz,  a  fine  specimen  of  which  is  contained  in  the  cab- 
inet of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A.  E.  Nordenskiold  (Pogg.,  adv.,  228X  are  orthorhombio^  with 
/A/=110^  and  a:  5:  6=0*4026:1:  0-6966;  G.= 6*802— 6*384.  These  axes  approximate  to  those 
of  molybdite,  if  for  <:,  fc  is  substituted,  and  then  this  axis  is  made  the  vertical :  the  axes  beoom- 
hig  0-4644:1  : 0-4026. 

The  name  Wdfiramine  is  changed  to  Tvngstik  in  order  to  get  rid  of  the  chemical  termination 
ine.     Wolfraimiie  has  been  used  for  another  spedes. 

226.  KEIRBAllBiTJhI.  Bdd  SpitsglasnuOm,  Antimonium  SuL  et  Ars.  mineralisatum,  Miners 
Ant  oolorata,  TFofi.,  239,  1747  (fir.  Braunsdorf),  Ororuk,  203,  1768.  Antimonium  plnmosum 
v.  BorHf  Lithoph.,  L  137,  1772.  Mine  d*antimoine  en  plumes,  ib.  gTanuleu8e,=£ermes  mineral 
natif;  Sage^  Min.,  iL  261,  177{>,  de  Lisle,  Crist,  ill  56,  60, 1783.  Both-Spiesg^asen  Wem^  1789. 
Bothspiessglanzen  SmmerUngf  Min.,  1793;  Klapr^  Beitr.,  liL  182,  1802  (with  anaL,  maidng  it 
an  oxysulphid).  Antimoine  oxyd^  sulAir^  ff^  TabL,  1809.  Bed  Antimony.  Spiessglanzblende 
pt  Bauarn,  Handb.,  226,  1813.  Antimony  Blende /amasim,  Mm.  ilL  421,  1820.  Antimonblende 
LeonJL,  Handb.,  167,  1821.  Cermds  JBiud,  Tr.,  iL  617,  1832.  Kermedte  Chapman^  Min.,  61, 
1848.    Pyrostibit  OtocL,  Syn.,  16,  1847.    Fyrantimonite  BreUh, 

Monodinic.     (7=77°  61';    (?Ai-i=102°  9',  <?Al-i,  plane  on  acute 
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'  36',  O  A  f  t=14r  57'.    Cleavage:  basal/  Usualljr  in  tufts  of 
f  Btab^  eonaisting  of  elongated,  slender,  six-sided  pnsms. 
•5-     G,^4  5— 4*6-    Lustre  adamantine,  inclining  to  metallic, 
y-rei      Streak  brownish-red.     Feebly  translucent.     Sectile. 
slightly  flexible. 


0*  + 1  Sb  S'^Aatixnoiij  t5'3,  sulphur  19^8,  oxygen  4-9=100. 
the  sulphur  B«p«u^t«Lj  determined): 


Analyses:  H.  Bose 


iunsdorf 


Antimony  74*46 
T6-66 


Oxygen  5*29 
"        4-27 


Sulphur  20*49 
t»        20-49 


In  the  ok>sed  tube  bl&ckcns,  ftises,  and  at  first  gives  a  white  sublimate  of  oxyd  of 
h  strong  heal  givea  a  black  or  dark-red  sublimate.  In  the  open  tube  and  on 
like  RtibDitta, 

t^  from  tha  di&nffe  of  gray  autimony.  Oocurs  In  veins  in  quarts,  accompanying 
fctititiite,  at  Mak{.^ka  aear  Posing  in  Hungary;  at  Braunsdorf  near  Freiberg  in 
ilf^moat  b  Dauphiuy,'  at  New  Cumnock  in  Ayrshire,  Scotland;  at  South  Ham, 

tf  (Zifnd^^n)  baa  been  ahown  to  be  wholly  distinct  (torn  red  antimony, 
species  U  tho  compouud  long  known  in  chemistry  under  the  name  of  ibermes. 


^jrnra.  Spieeglanzokkerpt.  KartL,  Mus.Le8k.,  L  634,  1789,  Tab.,  64,  78,  1800. 
4ir«  pt,  Anttmouodit'r  pt  Otrm,  Qelbantimonerz  (fWnn  Hungary)  Brtith^  Char., 
k,  1833.  Adde  aQtiinooIeux  Dufr,^  Min.,  IL  654^  1845.  Antimonous  Add,  Anti- 
iionic  Otyd.    Cervautite  Ikma^  Min.,  1854. 

mbic.     In  acicular  crystallizations.    Also  massive;  as  a  crust, 

r, 

h      G.=4'0S'ir.     Lustre  greasy  or  pearly,  bright  or  earthy. 

lla-yellow,  sulplnir-yellow,  or  nearly  white,  sometimes  reddish- 

eak  yellowitih-wliite  to  white. 


0*,  ofSbC-fShO^-Oxygen  20*8,  antimony  79-2=100. 
L  (Am.  X  ScL,  U.  ziv.  Gl);  3,  Phipson  (a  B.,  lii  752): 


Analyses :  1,  Dufrenoy 


0  8b 

19*47      u-m 

6500 


daC 

11*45 


9e 


1-60,  gangue  2*70=99-80  DufVenoy. 
1-25,  gangue  0*75=100-80  Bechl 
Fe,  Xl  1000,  a,  eta,  21*25,  H  8'75=100  Phipson. 


id  Sb  0*  -f  Sb  OV  free  of  water,  is  formed  by  different  methods  fai  diemistry,  as  by 
itibulUt,  or  of  Tal^DtiDite,  eta;  and  when  pure  it  is  white. 
B.B.  inAisible  and  unaltered;  on  charcoal  easily  reduced.    Soluble  in  muriatic 

m  at  TarioUB  mlnea  of  atibnite,  and  results  fhmi  the  alteration  of  this  and  other 
%  Found  at  Cervantes  in  (HUda,  Spain;  Chaselles  in  Auvergne;  Felsobanya, 
•li«irher«  in  Hungary ;  Pereta  in  Tuscan v  (anaL  2) ;  near  St  Minyers,  at  Wheal 
\  Kine,  and  at  EndellioQ,  in  Cornwall;  in  Ayrshire,  Scotland,  at  Hare  Hill;  in 
tibic  priams  half  »p  ixinh  long,  terminating  in  two  planes,  and  also  massive ;  at  the 
t  Zacujilpau  in  Uexico ;  at  £>uth  Ham,  umada  East;  in  California,  Tulare  Ca,  at 
aedio^  with  adbitltc. 

iam  the  Borne <»  mltieml  a  hydrate,  with  the  formula  SbO^+lQL  But,  as  Brush 
J.  ficL,  11.  xx^v,  *hu ).  the  oxyd  of  iron  and  silicate  of  alumbia  present  as  impuri* 
'fHowiah  or  reddjRh-whIee  mhieral,  would  have  had,  in  combination,  at  least  3  p.  a 
r  Iq  the  atatea  of  iij^oaite  and  kaolin.  Moreover,  the  fact  which  Phipson  states, 
il  la  unaltered  when  h^  ated,  is  Airther  evidence  that  it  is  not  a  lydrate. 
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228.  STIBICX)NITB.  Antimon j  Oohre  pt  (Syn.  iindfir  Oemntite).  Stfinoonise  Jfeud,  Tr.,  il 
616,  1833.  StibUih  Bltm  A  Mffn,  J.  pr.  Gh.,  xL  318.  StOnoonite  BnA,  Am.  J.  ScL,  U. 
zzziy.  207,  1862. 

MasBlTe,  compact    Also  as  a  powder  and  in  croata. 

U.=4— 6-5.  G.=:5'28,  B.  ft  D.  Loatre  pearly  to  earthy.  Ooior  pale  yellow  to  yeDowiah- 
white,  reddiBh'whito. 

FormiUa  giyen,  Sb  0*+]^=0^gen  19*6,  antimony  74*9,  water  6'6=10a 
AdLalyaiB :  Blum  h,  Delfb  (L  c) : 

0  Sb  Ab  S 

Goldkronach  19*64  75*88  tr,  4'68=100B.  ft  D. 

Bendant  statea  that  atlbiobnite  yields  water,  and  he  makea  it  in  his  formuU  antimonionB  acid 
with  z£L  Blum  ft  Delffs  say  that  the  water  they  obtained  waa  probably  mechanically  mixed,  but 
no  reason  for  this  conclusion  is  given.  Yolger  states  (Entw.  Min^  72,  1864)  that  the  stibioonite 
is  a  mixture  of  the  following  hydrous  spedes  with  cerrantite  and  yalentinlte.  The  compound 
Sb  0^+£[  has  been  formed  artificially;  bat  its  existence  in  nature  appears  stiU  to  be  doubtful 
Beudant  mentions  no  particular  locali^.  Blum  ft  Delfb  enumerate  others  besides  Gk>ldkronach 
in  Bavaria,  but  evidently  aim  to  include  ail  localities  of  antimony  ochre. 

FojrMt  of  A.  Arents  (Aul  J.  Set,  IL  xliiL  362)  appearo  to  be  a  hydrous  oxyd  of  antimony  mixed 
with  various  metallio  o^ds,  as  pronounced  by  Blake  (ib.,  xliv.  119).  It  varies  in  color  from  yel- 
lowish-green to  blackish-green  and  black;  has  G.=8*8;  H.=8— 4;  and  an  even  conchoidal 
firacture. 

An  analysis  afforded  Arents  Sb  47*65,  Ou  32*11,  Ag  6*12,  J»b  2*01,  te  2*38,  fi  8*29=98*61.  It 
occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  Oalifomia,  with  argentiferous  galenite,  and  antimonial 
ores  of  lead  and  silver,  ftom  whose  decomposition  it  haa  probably  proceeded. 

SteirfeldUie  of  E.  Riotte  (B.  H.  Ztg.,  xxvL  268,  July,  1866)  appears  to  be  very  aunilar  to  the 
partzite.  It  occurs  massive ;  blackish  and  brown  in  color;  H.=3*5— 4*6 ;  G.=4'i2— 4*24^  with  a 
shinmg  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses:  Sb  0*  48*77,  S  4*7,  Ag  23*74,  On  12*78,  Fe  1*82,  H 
7*9;  and  thence  deduces  8b  0»  46  47,  S  4-69,  Ag  28*23,  Cu  2*27,  *e  2*41,  Cu  13*28,  ti  7*75=100. 

It  comes  from  South-eastern  Nevada,  m  the  Empire  district ;  also  in  the  Philadelphia  district 

229.  VOZ^BRXTB.    Antimony  Ochre  pt    Hydrous  Antimonio  Acid. 

Mafisiye,  or  as  a  powder. 
Color  white. 

OoBu>.-^b  0*+6  ]&=Oxygen  19*3,  antimony  58*9,  water  21*8=100,  Yolger  (^twlckL  Hin., 
77).    'Ab  analysis  of  Oumenge  corresponds  to  Sb  0*+4  & 
Analysis;  Cumenge  (Ann.  d.  1£,  lY.,  xx.  80): 

017  Sb62  fil6  9el  gangue  3=98. 

Sb  0*  4-  6  ]6[  is  easUy  obteined  artifldally.  It  is  tasteless,  hisoluble  in  water  and  adds,  and  has 
G.— 6*6,  Boullay.  It  gives  off  ite  water  at  a  heat  below  redness,  and  oxygen  at  a  rod  heat  There 
is  also  a  compound  Sb  0*+4  "&. ;  but  this  is  much  less  steble  (Watt's  Diet  Ohem.). 

OImu— The  mineral  analyzed  by  Oumenge  was  from  the  province  of  Oonstantine,  Algeria.  Vol' 
ger  remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  etibnite. 

230.  TUiLtnun.  (Tellurige  Sfiure  Fete,  Pogg.,  Ivii.  478,  1842;  Tellurite  Ificol,  Min.,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  earthy 
incrustation,  occurring  with  the  native  tellurium  of  Faoebay  and  Zalathna ;  is  said  to  afibrd  the 
reactions  of  ieUwvua  acid, 

280 A.  Tahtaiio  Oohbk  A  tentelic  odire  occurs  on  crystals  of  tantelite  at  Pennikoja  hi  Somero, 
Pinland;  color  brownish,  lustre  vitreous.    A.  K  Nordmskioldf  VinL  Min.,  27,  1866. 
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231.  QUARTZ.  K^crdXXof  Theophr.,  etc.  CrystBlluB  (with  aBusion  to  its  hexagonal  fonn  and 
pjramidaliennmatlons)  PHn^  xxxyil  9,  10;  SUex  PUil^  xzxvi.  371.  Crystallua,  Quartzum  can- 
fidiasimum  [auriferouB],  Otrm.  Qnertze,  Kiaelatein,  Agric^  276,  eta,  444,  459,  466,  1646,  1529. 
QnartS)  Kiael,  Fa&,  102,  1747.    Quartz,  Eiesel,  Oerm, 

Ehombohedral,  and  for  the  most  part  hemihedral  to  the  rhombohedrou 
(or  tetartohedral  to  the  hexagonal  priBm).  H  A  ^=94''^  15',  0  A  jB=128° 
13' ;  a= 1-0999.  Observed  planes :  (a)  JS,  -R  (or  -1),  %  most  frequent,  as 
in  £  180-182,  B  and  -1  making  up  the  ordinary  pyramidal  terminations, 
and  the  latter  often  distingnishable  from  R  in  being  the  smaller  planes, 
and  sometimes  in  haviag  feebler  lustre  or  less  smoothness ;  the  pyramid 
sometimes  consisting  of  li  alone  (f.  183) ;  (J)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
threensided  pyramid ;  (<?)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  jjyraraid  (as  4  in  £  185,  f ,  3,  and  -7,  -1,  in  f.  191,  others 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedrou  -^  replac- 
ing the  edges  R/K  (f.  191, 193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhombohedrons,  f ,  f ,  f,  2,  6,  7, 10,  and  the  same  in  the  negative  series, 
besides  60  others ;  {d)  various  trapezohedral  forms,  situated  obBquely  about 
the  angles  of  the  pyramids,  like  6-|  in  f.  190,  and  others  in  f.  192, 193,  the 
planes  gyrddal  or  plamhedral  in  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  right-hcmded  as  in  £  192,  or  left- 
handed  as  in  £  190  ;  and  again  occurring  occasionally  on  each  solid  angle 
(as  in  £  190),  in  which  case  they  are  hermliedrdL  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  £  192), 
when  they  are  tetaHohedral :  or,  more  rarely,  right-handed  on  one  solid 
angle,  ana  left>-handed  on  the  next,  another  kind  of  hemihedral  form ; 
among  them,  in  the  zone  ^B  :  2-2  :  i,  or  -1 :  2-2  :  %  there  are  hdow  2-2 
(£  192)  the  forms  3-f ,  4-f  {o'  £  192),  6-|  (£  190,  and  &''  £  192),  12-|f ,  etc., 
and  many  others ;  (Wove  2-2,  |-|,  f-f ,  f^,  -W-,  fi  (£  193),  etc. ;  {e)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rhombohedron  jB,  as  4-3,  ^3, 
J-},  1-5,  etc. ;  also  (/ )  many  trapezohedrons  in  other  positions ;  the  total 
nmnber  of  different  forms  over  175. 

lA  J?=141°  47'  i  A  6-1=167^  59'  R  A  -1,  ov.  i,=103^  84'. 

'A|=154  43  *  A  84=171  8  7?A-1,  adj.,=133  44. 

A  2=158  31  i  A  13-11=174  39  ^  A  i,  ov.  2-2,=113  8. 

A 3=165  18  ^Af  J,  ov.  2-2,=125  28  ^ A 2-2=151  6. 

A  2-2=142  2  iAfi,  ov.  2.2,=118  7  i?  A  3=155  59. 

A3-}=154  ^' A  5=120  ^  A  4=152  55. 

iA44=161  31  iA^^^=171  83  R^^=^m  1. 

Geavage :  jB,  -1,  and  i  very  indistinct :  sometimes  effected  by  plunging 
a  heated  crystal  in  cold  water.    Crystals  either  very  short,  or  very  much 
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elongated,  sometimes  fine  acicnlar ;  nsaally  implanted  by  one  extremity  of 
the  prism ;  occasionally  twisted  or  bent  (f.  196).  Prismatic  faces  i  com- 
momy  striated  horizontally  (f.  189, 196, 196),  and  thus  distinguishable,  in 
distorted  crystals,  from  the  pyramidal.  Crystals  often  grouped  by  juxtapo- 
sition, not  proper  twins.  Frequently  in  radiated  masses  with  a  surface  of 
pyramids,  or  in  druses  having  a  sur&ce  of  pyramids  or  short  crystals. 

Twins :  1.  Composition-face,  the  basal  plane  O ;  sometimes  (a)  revolu- 
tion-twins, or  such  as  correspond  to  a  simple  revolution  of  one-half  (made 
bv  section  parallel  to  the  base),  60^  or  180®  to  the  right  or  left,  bringing  H 
above  into  the  same  vertical  line  with  JS  below,  and  revolving  other  planes  in 
a  like  manner  (in  f.  192  it  would  carry  half  the  gyroidal  planes  to  the  next 
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196 


edge  of  the  prism,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Very  generally  (J)  penetriUion-tmnSj  the  forms  not  corresponding  to  a  reg- 
nlar  revolution,  bat  to  an  irregular  interpenetration  of  unlike  parts  of  the 
crystal,  making  -1  to  be  distributed  in  irregular  areas 
over  jB,  and  so  also  B  over  -1,  with  a  similar  irregular 
distribution  of  other  planes,  as  illustrated  in  f.  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  jB, 
and  the  shaded  parts  are  -1 ;  crystals  of  quartz  not 
thus  compounded  in  some  part  are  of  very  rare  occur- 
rence. 

Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
very  rarely  cruciform  (represented  cruciform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics) :  2.  C.-face  i?,  or  -1,  f.  197b  ;  diverg- 
ence of  axes  tf =76°  26'  (because  the  angle  between  axis 
B,  and  a  or  -1,  is  38°  13') ;  (a)  simply  geniculating, 
like  either  half  of  197b  ;  (p)  a  three-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  others  by  each  JS  of  one  extrem- 
ity, f,  198a,  b.  3.  Composition  between  JS  (or  -1)  and  a  face  of  the  prism, 
i,  f.  197a  ;  divergence  of  axes  a=33°  13'.  4.  C.-face  iB,  f.  197c  ;  diverg- 
ence of  axes  115   10'  (angle  between  axis  a  and  face  of  i  jB  being  57°  35  ; 


198a 


198b 


observed  only  in  simple  twins.  6.  C.-face  1-2,  or  plane  truncating  edge  of 
pyramid  between  B  and  -1  (a  mode  of  twinning  tnat  belongs  rather  to  the 
true  hexagonal  system  than  to  the  rhombohedral,  and  showing  that  the 
rhomboh^ral  character  is  often  crystallogenically  but  feebly  dominant  in 
the  species),  illustrated  in  f.  187  and  197e  ;  divergence  of  axes  a=84:°  44' 
(because  tne  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17'J ; 
observed  in  geniculating  or  juxtaposition  twins  like  f.  187,  and  either  half 
of  195e  ;  there  are  two  Kinds,  one  {a)  in  which  faces  B  are  correspondent 
in  position  in  the  two  parts ;  (i)  in  which  they  are  not  so.  6.  Composition 
between  the  plane  truncating  edge  of  pvramia  (or  1-2)  and  that  truncating 
edee  of  prism  (or  i-2),  f.  197d  ;  angle  of  divergence  42°  17'. 

Massive ;  coarse  or  fine  granular  to  flint-like  or  crypto-crystalline.  Some- 
times mammillary,  stalactitic,  and  in  concretionary  forms. 

H.=7.  G.=2-5-2-8;  2-6413-2-6541,  Beudant ;  2-663,  Deville.  Lustre 
vitreous,  sometimes  inclining  to  resinous  ;  splendent — nearly  dull.  Color- 
less when  pure ;  oft«n  vanous  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieties ;  if  impure,  often  the  same  as  the 
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color,  but  much  paler.  Transparent — ojjaque.  Fracture  perfect  conchoi- 
dal — subconchoiaal.  Tough— brittle — friable.  Polarization  circular^  there 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  oi  coloi 
around  enlarging  as  the  analyzer  is  turned  to  the  right  in  right-handed  crys- 
tals rf.  192),  or  left  in  left-handed  (f.  190) ;  and  colored  spirals  are  seen, 
whicn  rotate  to  the  right  or  left,  when  the  incident  light  and  emergent 
light  are  polarized,  one  circularly  and  the  other  plane. 

For  obseiring  the  polarization,  plates  of  the  crystal  are  oat  at  right  angles  to  the  axis.  In 
twins  the  component  parts  may  be  both  right-handed  or  both  left-handed  (as  in  those  of  Dauphiny 
and  the  Swiss  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  Moreover,  succes- 
sive layers  of  deposition  (made  as  the  crystal  went  on  enlarging,  and  often  exceedingly  thin)  are 
sometimes  alternately  right  and  left-handed,  showing  a  constant  osdllation  of  polarity  in  the  course 
of  its  formation ;  and,  when  this  is  the  case,  and  the  layers  are  regular^  cross-sections,  examined 
by  polarized  light,  exhibit  a  division,  more  or  less  perfect,  into  sectors  of  1 20",  parallel  to  the 
plane  R,  or  into  sectors  of  60**.  If  the  layers  are  of  unequal  thickness,  there  are  broad  areas  of 
colors  without  sectors.  In  f.  199  (by  Desdoizeaux,  from  a  crystal  from  the  Dept  of  tho  Audc),  half 
of  each  sector  of  OO"*  is  right-handed,  and  the  other  half  left  (as  shown  by  the  arrows),  and  the  dark 
radii  are  neutral  bands  produced  by  the  overlapping  of  layers  of  the  two  kinds.    In  fl  200,  from  a 
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crystal  of  amethyst  (also  by  Desdoizeaux),  the  alternate  white  and  black  lines  in  each  banded  sector 
are  due  to  alternate  right  and  left-handed  layers,  paraUel  to  R  The  fact  of  a  structure  in  layers 
is  easily  made  manifest  by  means  of  fluoric  add,  it  corroding  sncoessive  layers  unequally.  The 
asteriated  internal  structure  is  often  apparent  in  an  asteriated  arrangement  of  shades  of  color  or 
of  degrees  of  transparency.  Biaadal  polarization  is  sometimes  a  oonsequenoe  of  the  composite 
structure  (as  In  crystals  fh>m  Euba,  near  Schemnitz). 

In  crystals,  the  planes  R  and  —1,  when  not  distinguishable  by  different  degrees  of  lustre, 
smoothnees,  or  striation,  may  be  by  etdiing  with  fluoric  add,  this  process  going  on  unequally  in 
the  two  directions  and  producing  a  differeuce  of  surface,  besides  often  developing  the  layers  that 
were  superimposed  in  tiie  growth  of  the  crystal,  alluded  to  above. 

For  papers  on  cryst.  of  quartz,  see  Weiss,  Mag.  Oes.  nat.  Fr.,  Berlin,  vii.  168;  Haidinger, 
Brewster's  J.,  L  322,  1824;  G.  Rose,  Ber.  Ak.  Munchen,  1844.  Fogg.,  IxiL  325.  Desdoizeaux, 
Mem.  Crist  Quartz,  Ann.  Ch.  Phys.,  xlv.  129,  1855,  and  Mem.  Acad.  8d.,  xv.  404,  4to.  1858;  Q. 
Sella,  R.  Acad.  Sd.  Torino,  8vo,  1856,  and  Studii  Mm.  Sarda,  4to,  Torino,  1856;  Websky,  Poggr 
xdx.  296,  1856,  ZS.  O.,  xvii.  348,  1865;  Lang,  Fogg.,  c.  351,  1857;  Hessenberg,  Min.  Not,  L  U, 
ii.  3.  Jenzsch,  Fogg.,  cxxx.  597,  fh>m  whom  figs.  195 A — ^F  are  taken.  F.  Leydolt  on  the  struc- 
ture of  quartz  crystals  as  developed  by  means  of  fluoric  add,  Ber.  Ak.  Wien,  xv.  59,  1865. 

Oomp.— Pure  silica,  or  ^i= Oxygen  58*83,  silicon  46*67=100.  In  massive  varieties.  Olteo 
mixed  with  a  little  opal-silica.  Impure  varieties  contain  oxyd  of  iron,  carbonate  of  lime,  clay, 
sand  and  various  minerals.  Quartz-silica  has  been  supposed  to  be  insoluble  in  a  hot  solution  oi 
potash,  and  to  be  thus  distinguishable  fVom  opal-silica.  But  since  the  investigations  of  Bammels- 
borg  (Pogg.,  cxiL  177)  it  has  been  questioned  whether  in  a  very  finely  divided  state,  and  especially 
such  as  constitutes  the  compact  (cryptocry^talline)  chalcedony  or  flinty  it  is  not  more  or  less 
soluble.  Rammelsberg  subjected  a  number  of  kinds  of  quartz  to  the  action  of  a  hot  potash 
solution,  and  the  following  are  part  of  his  results ;  under  ign.  and  3  the  lotai  loss  is  given,  aud 
then,  in  brackets,  the  part  firom  drying  over  sulphuric  add: 
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h  Bpedfic  i^raTity  of  kinds  aff'oTt^mg  a  large  percentage  of  ioluble  allies^  it  appeora 
Bili<^  te  jjot  all  flmorphoua  or  opal-Bilieflk,  Jen^oU  has  aonotmccd  (PogfT.*  cirrL 
f  il  a  aecond  modifiofttion  of  aoiorphqiis  silic^!,  dietmct  frran  opul,  and  bitberto 
ea  und^r  Op4L),  huvmg  G.=2'6j  Uko  quarts.  Thii  stiggi*ats  an  explanation  of  ibo 
I  bfalite  Tarieij  of  tipal,  hwing  G.  =  2'ie-\  gJiVL^  RammelKtKirT?^  ^-^  to  Ifti*  p.  o  of 
To  ej:p1al]i  this  fsct  by  the  name  mtHbod  &till  anotber  modiflcatioii  of  silica  wvuH 
I  insoluble  kind.  Laving  the  low  sp<*ciflc  gravity  of  opaL 

rt.B,  aWoo  unaltered.  With  sodji  dlsaolvea  with  efrcrveseoQce ;  unacted  upon  bf 
ruB.    Soltiblo  only  In  flii<»hydfic  add. 

mMmd  iphcnoQrf9t&Uiit3\  vitreous  in  lustre.  2.  FUnt-lika  maflaiv©,  or  crypto- 
» i»t  divifliofi  nidudes  aU  ordinary  vitreous  quartz,  whether  having  cryatimne 
fli«  Vttrietiefl  undtr  the  second  *re  in  gwoeral  aet^d  upon  somewhat  more  by 
f  cbftmkal  igetits^  as  fluoric  uctd,  than  thoed  of  the  ftrsL  In  &I1  klnd^  made  up 
ite,  aoooeftiive  layers  are  unequaJly  {jftxled. 

JL    PBSH0CBTST4LLTafl  OB  VtTWBOtlfl  TABIEnEa 

%VitalUM(l;  JKt»c5*  Ov«ldL  Colorless  qnartK,  or  nearly  so,  whether  in  difitiaet  crys^ 
t  fiegular  tar&taJfl,  ar  hmpid  quart*;  (ft)  right-handed  crystals;  <c)  left-handed; 
yatalB,  tiavbg  deep  (juvitiea  parallel  to  the  faces — oocasioned  by  the  interferenoe 
ring  their  tbrmation;  (t)  cap-quartz,  made  up  of  aeparable  layers  or  caps,  due  to 
Uw  di^e^  malerlAl  at  Intervds  tn  the  progn^eii  of  Ibe  crystal ;  (/)  drn^y  quaryfii 
or  Bduitte  quait£  cfysta]« ;  (g)  radiated  (jjuartK,  oJlen  Reparable  into  radiated  parts 
il  ImninAliotia*  {hj  dbroua,  rarely  delicately  so,  as  a  kbd  from  Orange  river,  new 

Stat^^uarti  (Stem-^UftHs  G^tm*).  CoDlaining  witbm  the  cryttal  whitish  of 
m  aUmi  the  diametral  planes.  Part  if  not  all  asberiatod  qoartE  \»  aateruiled  in 
^bove  deacribed. 

t;  AtfU^ifd  (A>*^wroif  Theophr.,  etc).  Clear  purple,  or  bluiab-Tlolct.  The  colof 
«>  due  to  maoganega.  But  Heintz  obtained  in  un  analyj^is  of  a  BrAdlian  ^pctameQ^ 
ult^T  ozydof  iFOo,  0*6236  Hme,  0^0133  ma^io^iA,  aud  OOilS  soda;  and  b«  oou^ 
ow^Dg  to  a  oompouud  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
id  tlie  ahftde  of  riolet  la  UAuallj  deepest  parftllel  to  the  phinoa  It 
M^red  or  pfnk,  but  bemmiog  paler  on  exposure,  CoEnmou  masf^ive,  and  tbon 
ideetL  Lastre  tome  limes  a  little  greaay,  Fncbs  states  that  tbe  odor  ta  due  to 
fbtind  1  to  1 1  p.  t^  in  flpedtpQus  tix>m  Eabenatein,  near  Bodenni^ia.     It  may 

litf  fhi^  Yellow  and  pelludd,  or  nearly  ao ;  resembling  somewhat  yellow  topna, 
it  in  flryatitlizatioii  aod  in  abacince  of  deavage. 

irngpfTO  Sk/M  (Monnorion  PUn.,  t^tiTlL  63 K  Smoky-yellow  to  smoky-browa, 
woQt;  botTaryingto  browoi^h-bbtck,  and  then  nearly  opaque  in  thick  cryataJa. 
btb^  doe  to  titanic  edd^  as  crystals  containing  rutUo  are  usually  smoky,  (.llaned 
the  locsUty  at  GairngoruiDf  jiiW.  of  Banff,  in  Bootland, 

ik-w!ilte  and  neiiriy  opaque.  Lustre  often  greasy^  imd  then  called  grcasif  qnartii 
■  ^^liphirf^jfmrtz.  Of  Indigo  or  Berlin-blue  color;  a  vjiriety  occurring  in  s^ 
[^  at  UiTUiuir  in  8:iU£bur)c« 

OonUittinjHT  within  acicular  cryatali  of  other  minefola.  Theao  adculor  crjstali 
o|y  (a|  rvi^,  the  mineral  called  from  SoeJi  specimuris  sagenite  (fr*  f^yrttn^  a  rwJ)  hf 
^  under  Etfrtijs }.  They  may  alao  be  {b  i  black  tourmaline ;  (e)  g^^tbito ;  [d)  stibnite ; 
laetinolito;  (^|  hornbloDde;  (A)eptdote. 

[bUenan^  Oeffn.^  (MH  d#  Chat  />.  U    Esliibtting  opaleseenoe,  but  without  pris* 
^MUf  Whmn  cut  m  et^M0%  *i^  elTe>ct  due  to  fibres  of  a^bestus. 
%    8Mii4et«d  with  m^kia  of  ini«  or  othc^r  mberaL 

Mn  w  prsmtr^  of  distift^  mfjmrvii  dlatributed  denaely  tlirouf^b  tbe  inoFs.  The 
ndi  are  tboi$L«  in  wtddb  tibe  impuritbi  are :  (a)  ftrm^noi^f  either  red  or  yi^IIow 
f)  ckhtiii^,  tomo  kind  of  cblortte;  {€}  acitmUtic;  (d^  Tmcmec^mi  («)  cuimooeotii,  of 
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Quartz  oryBtals  also  oocnr  penetrated  hj  Tarioaa  mineralB,  as  topaz,  oorondiim,  chrysoberyl, 
gamet,  different  species  of  tlie  hornblende  and  pyroxene  groups,  kyanlte,  zeolites,  calcite  and 
other  carbonates,  rutile,  stibnite,  hematite,  gdthite,  magnetite,  fluorite,  gold,  silver,  anthracite, 
eta  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ages  down 
to  the  present,  and  is  the  most  common  ingredient  of  rodcs,  there  is  good  reason  why  it  should 
be  found  thus  &e  enyeloper  of  other  crystals. 

18.  ConkUtUng  Uquida  in  caviiiee.  These  liquids  are  seen  to  move  with  the  change  of  position 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  detected  also  by  the 
refiraction  of  lighL  The  liquid  is  either  water  (pure,  or  a  mineral  solution^  or  some  petroleum-like 
or  other  compound.    (See  p.  761.) 

B.  ()btftoobtbtallinb  Yajulktus. 

1.  Chalcedony  (Murrhina  Plin.,  zzxvii.  1.  lantf  pt.  Theopkr.  laspis  pt  Ktn.,  xxrviL  37 
Kurrhina,  Germ,  Ghaloedonius,  Agric^  466, 1646,  Clhalcedon,  Achates  viz  pellucida,  nebulosa, 
colore  griseo  mixta,  TTofl.,  83,  1747.  Oalcedoine  Fr.).  Having  the  lustre  nearly  of  wax,  and 
either  transparent  or  translucent  Color  white,  grayish,  pale-brown  to  dark-brown,  black; 
tendon-color  common ;  sometimes  delicate  blue.  Also  of  other  shades,  and  then  having  other 
names. 

Often  mammillary,  botryoidal,  stalactitic,  and  occurring  .lining  or  filling  cavities  in  rocks.  It 
Is  true  quarts,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  from  Hungary  afforded 
Bedtenbacher  (Bamm.  Min.  CJh.,  1007)  &  98*87,  Pe  0-63,  Ca  C  0-62=  100-02. 

2.  CoameUan  {^itov  Theophr.  Sarda  PUn.^  xxxvii  23,  id.=  Oenn.  Cameol,  Agrie^^  468,  1646. 
Gameol,  Agates  fere  peHudda,  colore  rubescente,  WaU.,  82,  1747.  Oomaline  lY.),  A  dear  red 
chalcedony,  pale  to  deep  in  shade;  also  brownish-red  to  brown,  the  latter  kind  (Sardoine  i^.) 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  ozyd  of  iron,  obtaining  in  an  analysis  Pe  0050  p.  c., 
Si  0081,  Hg  0028,  ti  00043,  ^a  0*076.    It  has  been  supposed  to  be  of  organic  origin. 

8.  Chrysoprase  (not  Ghrysoprasus  antiq.).  An  apple-green  chalcedony,  the  color  due  to  the 
presence  of  oxyd  of  nickel  Klaproth  found  in  that  of  Silesia  (Beitr.,  iL  127)  Si  9616,  ^  0*08,  Fe 
0-08,  Ni  1*0,  Ca  0*83,  ]S  1*86=100;  and  Bammelsberg,  in  the  same  (Pogg.,  cxiL  188),  Si  97*00, 
Fe,  JJi  0-41,  6a,  ]S[g  0*51,  fl  2-08. 

4.  Ftaee.  Translucent  and  dull  leek-green;  so  named  from  ]r|»i9oi',  a  feeXe.  Always  regarded  as 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  color.  "  Vilioris 
est  turbs  Praslus,"  says  Pliny. 

5.  Plasma  (laspis  pt  Piin.,  xxxvii.  37).  Rather  bright-green  to  leek-green,  and  also  sometimes 
nearly  emerald-green,  and  subtransluoent  or  feebly  translucent ;  sometimes  dotted  with  white. 

Eeltotrope^  or  BloodrsUme,  is  the  same  stone  essentially,  with  small  spots  of  red  Jasper,  looking 
like  drops  of  blood. 

The  JoBpia,  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  included 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  oarnelian  (Sard).  He  gives  spedal 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the  best,  he 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthiue  color  (yeUow 
like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  etc. ;  but  in  general  there  is  a 
tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  dirysoprase  or  plasma;  or 
peniaps  a  variety  of  jade,  a  stone  Icnown  hi  Europe  since  the  Stone  age.  The  green,  with  a  line 
nmning  through  it  (Monogrammos),  may  have  been  plasma,  or  jade,  with  a  narrow  seam  of 
white  quartz. 

Pliny's  PraaiuA,  spotted  with  red,  was  our  heliotrope;  his  HeUatrope  (xxxvii  60)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abundant 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  face  of  the 
sun,  whence  the  name  from  j)X(Of,  mii,  and  rplrcj,  to  Uim. 

6.  AgaJte  CA^Ariyj  [fr.  Sicily]  Theophsr,  Achates  pt.  PUn.,  xxxvii  64.  Onyx  pt  PHn.,  ib., 
24).  A  variegated  chalcedony.  The  colors  are  either  (a)  banded;  or  {$)  m  douds ;  or  (y)  due  to 
visible  impurities. 

a.  Banded.  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and  dark 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  zigzag 
courses,  and  are  oocasionally  concentric  circular,  as  in  the  i^e-agate  {Jjtucophihahmua  Bin.,  ^^^ 
62,  and  TriopifUhalmiu  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  and  opaque  ktnd& 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  having  been  formed  by  a  deposit  of 
silica  from  solutions  intermittently  supplied,  in  irregular  cavities  in  nxsks,  and  deriving  their  con- 
centric waving  courses  from  the  irregularities  of  the  walls  of  the  cavity.  As  the  cavity  ca°^^ 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  retained 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  outer 
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lajen  by  osmoeis,  the  denser  solution  outside  thus  suppljing  silica  as  fast  as  it  is  deposited  with* 
in.  The  oolors  are  due  to  traces  of  organic  matter,  or  of  ozyds  of  iron,  manganese,  or  titanium, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etched  by  fluoric  add ;  and  consequently  the  etching  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  also 
10  the  unequal  porosity,  agates  may  be  varied  in  ocAot  by  artificial  means. 

A  brown  banded  agate  afforded  Redtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98*91,  9e  0*72,  Oa  C 
0-31=99-94. 

0.  Irregularly  douded.    The  colors  various,  as  in  banded  agate. 

A  whitish  douded  var.  (a)  is  probably  the  Leucachates  Plin.  (fr.  X€w6i,  ioJUk) ;  {h)  a  wax-colored, 
his  OeraeiuUea  (fr.  cerOf  wax),  a  name  that  may  have  been  applied  also  to  ordinMy  waz-colpred 
dialoedony,  as  the  stone  was  one  in  little  repute ;  (c)  a  reddish,  his  Sardaekateaj  or  cameliau-agate. 
The  last  probably  induded  also  banded  kinds.  Hemachatea  (fr.  ir^ic,  blood)  was  probably  a  true 
ligbt^nlored  agate,  blotched  with  red  Jasper,  "  blushing  wi^  spots  of  blood,"  as  says  Solinus 
(King,  p.  207),  of  which  there  are  very  beautlfiil  kinds,  and  not  simple  red  jasper.  Icupachates 
mast  have  been  an  agate  in  which  bluish  and  greenish  shades  (laspis)  predominated.  These 
names  are  given  by  Pliny  without  accompanying  descriptions. 

y.  Oohrs  doe  to  viaM:  impuriUe$,  (a)  Moaa^aU^  or  MochOrtUme,  filled  with  brown  moss-like  or 
dendritio  forms  distributed  through  the  mass.  {b)Dend/ritic  A^foie,  containing  brown  or  black 
dendritic  markings.    These  two  are  the  DendrtKhaies  Plin.  {ft.  icv6po»,  a  tree). 

There  is  also  6.  Agaimd  wood :  wood  petrified  with  douded  agate. 

7.  Onyx  {^Opvx^ov  Theophr.  Onyx  pt  [rest  agate,  stalagmite,  q.  v.]  PUfL,  xxxvii  24)  Like 
agate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 
therefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  background.  The  colors  of  the  best  are  perfectly  well  defined,  and  either  white 
and  blade,  or  white,  brown  and  black  alternate. 

8.  Sardonyx  (Plia,  xzxvii  23).  Like  onyx  in  structure,  but  indudes  layers  of  camelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  blade  colors. 

9.  Agate-Jaaper.    An  agate  consisting  of  jasper  with  veinings  and  doudings  of  chalcedony. 

10.  SiHcumt  sinior.  Irregularly  cellular  quartz,  formed  by  deposition  firom  waters  containing 
riliea  or  soluble  silicates  in  solution.   • 

11.  FUrU  (Silex  pt  PUn.,  Feuerstein  Oerm,).  Somewhat  allied  to  dialcedony,  but  more  opaque, 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  subvitreous. 
Breaks  with  a  deeply  oonchoidal  fracture,  and  a  sharp  cutting  edge.  The  flint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
The  silica  of  flinty  according  to  Fuchs,  is  partly  soluble  silica.  See  on  this  point  p.  194. 
There  is  usually  one  per  cent  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  Horruione  (Silex  pt,  Plin.,  Horcstein  Germ.).  Resembles  flint,  but  more  brittle,  the  flrao- 
tore  more  splintery.  Chert  is  a  term  often  applied  to  homstone,  and  to  any  impure  flinty  rode, 
induding  the  Jaspers.  A  grayish  chalcedonic  homstone  from  Marienbad  afforded  Kersten  Si  90*30, 
Si  3-10,  J?e  1-73,  ftg  1*28,  Cu  0*94,  ]ff a  and  1^  0  70,  ^  1*96  (Jahrb.  Min.,  1845,  666). 

IS.  Basanite,  Lydian  Stone,  or  Ibuchstone  (Lapis  Lydius  Plin.,  xxxiiL  48,  ?  Basanites  id,  xxxvi. 
11).  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  hardness  and  blade  ^^  ^ 
odor  for  trying  the  purity  of  the  predous  metals.  The  color  left  on  the  stone  after  rubbing  the  J  /  6 
metal  across  it  Indicates  to  the  experienced  eye  the  amount  of  alloy.  It  is  not  splintery  like 
homstone.  It  passes  into  a  compact,  fissile,  siliceous,  or  flinty  rode,  of  grayish  and  other  colors, 
called  sQioeous  slate,  and  also  Phthanyie ;  and  then  resembles  ordinary  jasper  of  grayish  and  other 
shades,  especially  the  banded  Jaspers. 

14.  Jasper.  Impure  opaque  colored  quartz,  (a)  Bed  (Hsmatitis  PJiin.,  xxxviL  c.  60,  not  his 
Hssmatites),  sesquioxyd  of  iron  being  the  coloring  matter.  (&)  Brovmiah,  or  ochre  yellow,  colored 
by  Jtydrous  sesquioxyd  of  iren,  and  becoming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
Dark  green  and  brownish-green,  (d)  Gruy^-blue.  (e)  Blackish  or  brownish-blade.  (/)  Striped 
or  riband  jaaper  (Ban^jaspis  Germ.),  having  the  colors  in  broad  stripes,  {g)  Egyptian  Jasper,  in 
nodules  whidi  are  zoned  in  brown  and  yellowish  colors. 

Porcelamjaeper  is  nothing  but  baked  day,  and  differs  from  trae  Jasper  in  being  B.B.  fixsible  on 
the  edgea  Bed  porphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  bemg 
usually  an  impure  feldspar. 

GL  Besides  the  above  there  are  also: — 

1.  Granular  Quartt,  or  Quartz-rock.  A  rock  consisting  of  quartz  grains  very  flrmly  compacted ; 
the  grains  often  hardly  distinct  2.  Quartaose  Sandstone.  8.  Quartz^ongiomerate.  A  rock  made 
of  pebbles  of  quartz  with  sand.  The  pebbles  sometimes  are  Jasper  and  dialcedeny,  and  make  a 
beautiful  stone  when  polished.    4.  BacohunUe^  or  Flexible  Sandstone.    A  friable  eand-rock,  coor 
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siBting  mainly  of  quartz  sand,  bat  oontaining  a  little  talc,  and  possessing  a  degree  of  flexi- 
bility when  in  thin  laminsa.  6.  Buhrskme.  A  oeBular,  flinty  rock,  having  the  natore  in  part  of 
coarse  chalcedony. 

6.  F^eudamor^^ioua  Quarix,  Quartz  appears  also  under  the  forms  of  many  of  the  mineral  spedes, 
which  it  has  taken  tiirough  either  the  fJteration  or  replacement  of  crystals  of  those  species.  The 
most  common  quartz  pseudomorphs  are  those  of  caldtOi  barite,  fluorite,  and  slderite.  /  (a)  Tabular 
quarto  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quartz  being  depos- 
ited among  mtersecting  plates  of  other  minerals,  as  barite.  (&)  Edyioriie  of  C.  Tripe  (Phil.  Mag.,  i. 
40,  1827)  is  a  pseudomorph  after  dathotite.  (c)  Beckite  Duf.  is  a  pseudomorph  after  coral,  chaloe- 
donic  in  character,  from  Devonshire,  England ;  it  contains  some  of  the  carbonate  of  lime  of  the 
original  coral  (Church,  PhiL  Mag.,  lY.  zziil  96).  (d)  Babdrquarte  is  quartz  which  has  impressions 
of  cubes  of  fluor,  arising  fh)m  its  having  been  deposited  over  the  crystals.  (0)  SHicified  aheOs  are 
proper  pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  including  limestones.  (/) 
Silic^ied  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually 
well  retained,  it  haviug  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  the 
wood,  and  flnidly  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr^  etc. — ^B.B.  unaltered;  with  borax  dissolves  slowly  to  a  clear  g^ass ;  with  soda  dissolves 
with  efi&rvescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  add,  and  only 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  fused  and  cooled  It  becomes  opal- 
silica,  having  G.=2'2. 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  schist, 
and  many  related  rodcs ;  as  the  prindpal  constituent  of  quartz-rock  and  many  sandstones ;  as  an 
unessential  ingredient  in  some  trachyte,  porphyry,  eta ;  as  the  vein-stone  in  various  rocks,  and 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt,  and  related 
nxsks,  some  limestones,  etc.,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  camelian,  eta ; 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  chalk  formation, 
the  homstone  of  other  limestones— these  nodules  sometimes  becoming  continuous  layers ;  as 
masses  of  jasper  occasionally  in  limestone.  It  is  the  prindpal  material  of  the  pebbles  of  gravel 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  Rose  as 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiiL  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  waters, 
as  those  of  the  (steysers  of  Iceland,  New  Zealand,  and  California,  ond  very  sparingly  in  many  cold 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  localities, 
aiford  fine  specimens  of  rode  crystal  The  most  beautiful  amethysts  are  brought  ^m  India, 
Ceylon,  and  Persia^  where  they  occur  In  geodes,  and  as  pebbles;  inferior  spedmens  occur  in 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  May, 
Ireland.  The  faiu  iopaa  is  met  with  in  BraziL  Boae  quartz  occurs  in  a  vein  of  manganese,  trav- 
ersing the  granite  of  Babenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines  of 
Breitenbrunn,  near  Schwartzemberg  in  Saxony;  and  in  Brittany,  near  Nantes  and  Rennes.  The 
amygdaloids  of  Iceland  and  the  Faroe  Islands,  afford  magnificent  spedmens  of  chalcedony ;  also 
Hiittenberg  and  Loben  in  Carinthia,  eta  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorphs 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.  The  finest  cameUans  and  agaJbee  are  found  in 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.  Scotland  affords  smaller  but  handsome 
imedmens  (Scotch  pebbles).  Ckryeoprase^  at  Koeemutz  in  Silesia.  Aveniwrine  quartZj  at  Oi^  de 
Gata  in  Spain.  Cafa  eye^  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Bavaria. 
FlaamOf  in  India  and  Clhina,  whence  it  is  usually  brought  in  the  form  of  beads.  HeUoirope^  in 
Bucharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Floai  sfone,  in  the  chalk  for- 
mation of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  Nile 
afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A 
yellow  jasper  is  found  at  Yourla^  bay  of  Sm}Tna,  in  a  low  ridge  of  limestone,  to  the  right  of  the 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chryso- 
prase,  and  homstone,  and  these  minerals  seem  to  occupy  in  the  lunestone  the  place  or  homstone, 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Greece. 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper.  A  variety  of  sandstone  occurs  in  t^in 
layers  at  TiUa  Rica,  Brazil,  remarkable  for  its  flexibility;  a  Bim\]ax flexil>k sandstone  occurs  in  the 
North  Carolina  gold  region. 

In  New  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Ifiddleville,  little  Falls,  Salis- 
bury, and  Newport,  loose  in  cavities  in  the  Calciferous  sand-rock,  or  imbedded  in  loose  earth,  and 
sometimes,  according  to  Beck,  in  powdered  anthradte.  Fine  dodecahedral  crystals,  at  the  beds 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouvemeur,  crystals, 
with  tourmaline,  eta,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fused. 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  Antwerp, 
Jefferson  Co.,  interesting  dodecahedral  crystals.  4  m.  K  of  Warwick,  crystals  presenting  the 
rhombohedral  form,  m  jasper.    At  Palatine,  Montgomery  Cb.,  crystals,  having  one  end  terminated 
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with  the  usual  pyramid,  while  the  other  is  rounded  and  emooth.  Diamond  Bock,  near  Lansing- 
Imrgh,  an  old  but  poor  locality.  At  EUenville  lead  mine,  tFlster  Go^  in  elegant  groups.  At  Diamond 
ialand  and  IHunond  Point,  Lake  Qeoige,  quartz  crystals,  as  in  Herkimer  Oa  L^  Mass.,  crystals 
with  unusual ^modiflcationB,  sparingly  at  the  Oharlestown  syenite  quarry,  one  of  which  fh>m  the 
cabinet  of  Mr'  J.  £.  Teschemacher  is  represented  in  f.  193.  It  has  the  adjacent  planes  2-2  and 
3-1  uneven,  and  — ^  with  a  triangular  fturow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flectiTe  goniometer,  reflecting  the  sun's  rays,  B  A  f •f^l'TS^.  Pelham  and  Ghesterfleld,  Mass.,  Paris 
and  Feny,  Mo.,  Benton,  N.  R,  Sharon,  Yt,  and  Meadow  Mount,  Md.,  are  other  localities  of  qnarta 
crystal  Near  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  inyerse.  At  Chesterfield,  Mass., 
small  unpolished  rhambohednmBj  in  granite.  At  Paris,  Me.,  handsome  crystals  of  brown  or  smoky 
quartz.  Li  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Superior,  occasionally  enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy  quartz, 
of  brown,  apple-green,  and  other  tints,  at  New&ne,  Y t  For  other  localities,  see  the  catalogue  of 
localities  in  the  latter  part  of  this  volume. 

Rom  quartz^  at  Albany,  and  Paris,  Me.,  Aoworth,  N.  H.,  Williamsbuig,  Mass.,  Southbury,  Conn., 
and  Port  Henry,  Essex  Oa,  N.  Y. ;  Bmoky  quartz^  at  Gk>shen,  Mass.,  Bichmond  Ga,  N.  ¥.,  eta ; 
oimMyti,  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Gargontwa,  on  Lake  Superior ;  also  in  the 
same  rode  at  Bristol,  Bhode  Island,  and  sparingly  throughout  the  trap  region  of  Massachusetts  and 
Oonnecticut ;  In  Surry,  New  Hampshire ;  in  Pennsylvania,  in  East  BnuUbrd,  Aston,  Chester,  and 
Providence  (one  fine  OTstal  over  7  lbs.  in  w^ightX  in  Chester  Co. ;  very  handsome  at  the  Prince 
vein.  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  large  fine 
crystals,  near  Greensboro,  N.  0.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Pemi. ;  at  EUenville,  N.  Y.,  with  chlorita  Chalcedony  and  agates  of  moderate  beauty,  in  the 
same  trap  region ;  more  abundantly  about  Lake  Superior,  the  Mississippi,  and  the  streams  to  the 
west ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  WiUamel^  Columbia,  and  oUier  rivers 
in  Oregon ;  abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  Sk 
I«wrenoe  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  caldte.  Bed 
jasper  is  found  on  Sugar  Loaf  Mt,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yellow,  witii  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphjr's,  Oalaveias  Ca,  OaL 
Heliotropo  occupies  veins  in  slate  at  Bloommgrove,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  B.,  Nova 
Scotia. 

Quarts  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  caldte  and  cubes  of 
fluorite,  at  Westhampton,  Mass. ;  after  barite,  probably,  in  Butherford  Ca,  N.  C,  often  filled  with 
water. 

Quarts  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Bafelli,  of  Milan,  measures  3^  ft 
in  length  and  6^  in  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  3  ft 
in  diameter  and  weighs  8  cwt  About  a  oentury  since  a  drusy  cavi^  was  opened  at  Zinken,  which 
afforded  1,000  cwt  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
800  lbs.  A  group  firom  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  147^ 
lbs.,  and  contains  48  crystals ;  four  of  them  are  fh>m  5  to  5^  inches  in  diameter,  ten  Cirom  4  to  4^ 
indies.    A  crystal  fh>m  Waterbuxy,  Yt,  2  ft.  long  and  18  inches  through,  weighs  176  lbs. 

Several  varieties  of  this  spedes  have  long  been  employed  in  jewelry.  The  cmeOiy^  has  always 
been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
thyst is  often  irregularly  diffused,  as  is  well  described  by  Pliny,  "  ad  vidniam  crystalli  desoendet 
albicante  purpurss  defectu,**  purple,  gradually  fading  into  white.  It  was  called  amelhyst^  afiidvimnf 
on  account  of  its  pretended  preservative  powers  against  intoxication,  fW>m  a,  no%  and  ^<9v<u,  to 
wkadoaU,  This  is  not,  however,  the  only  amethyst  of  the  andents.  The  violet-colored  sapphire, 
the  violet  fluorite  (scalpturis  faciles,  Plh).,  easily  grawn)^  and  some  other  purple  spedes,  were 
designated  by  the  same  name ;  and  it  has  been  supposed  tiiat  garnet  was  also  incjuded. 

Cameos  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  mmiature  sculpture. 
The  most  noted  of  the  andent  cameos,  is  the  Mantuan  vase  at  Brunswidc.  It  was  cut  fK>m  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing  Ceres  and  Triptolemus  in  seaidi  of  Proserpina  The  Museo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Augustus,  and 
another  exhibiting  the  apotiieosis  of  Ptolemy  on  one  side  and  uae  head  of  Medusa  on  the  other; 
both  are  splendid  specimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in  existence. 

The  camelian  is  often  ridi  in  color,  but  is  too  common  to  be  much  esteemed;  when  first 
obtained  fh>m  the  rook  they  are  usually  gray  or  grayish-red ;  they  receive  their  fine  colors  from 
an  exposure  of  several  weeks  to  the  sun*s  rays,  and  a  subsequent  heating  in  earthen  pots.  The 
odors  of  agate,  when  indistmct,  may  be  brought  out  by  boiling  in  oil,  and  afterward  in  sulphuric 
add ;  the  latter  oarboniws  the  oU  absorbed  by  the  porous  layers,  and  thus  increases  the  contrast 
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of  the  different  oolora.  Agate  i8x>fteii  made  into  mortars  for  chemical  and  pharmaoeutlcal  pre- 
parations, and,  according  to  Pliny,  it  was  employed  for  the  same  purpose  bj  the  physicians  of  his 
day.  Pliny  also  mentions  that  *'  the  best  cautery  for  the  human  body  is  a  ball  of  oiystal  acted  on 
by  the  sim'*  (zzxvil  10).  He  deplores  the  oztrayagance  of  his  times,  as  exhibited  in  the 
crystal  drinking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes,  knife-handles,  etc. 
It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distinguished  by  its  Aardn«M— scratching  glass  with  fiacility;  infuribilitiff — not  fusing 
before  the  blowpipe ;  inaolubiUiy'-not  attacked  by  water  or  the  adds ;  wicleavabaHy — one  varieliy 
being  tabular,  but  proper  deavage  never  being  distinctly  observed.  To  these  characteristics  tho 
action  of  soda  B.B.  may  be  added. 

The  word  quarts  is  of  German  provincial  origin.  Agate  is  fh>m  the  name  of  the  river  Achates, 
in  Sidly,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt.—Pseudomorphs  of  pyrite,  tin  ore,  stannite,  magnetite,  hematite,  and  voltsite,  after  quartE, 
have  been  met  with. 


23Z  OPAL.    Opalus,  Piederos,  P&n.,  xxxvlL  21,  22.    Quartz  resinite  ^  Tr.,  iL  180L 

Massive,  amorphous;  sometimes  small  reniform,  stalactitic,  or  large 
tuberose.    Also  earthy. 

H.=5-5— 6*5.  G.=l*9— 2*3.  Lustre  vitreous,  frequently  subvitreous  ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generallv  pale ;  dark  colors  arise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
fracted and  reflected  light.    Streak  white.    Transparent  to  nearly  opaque. 

Oomp. — Si,  as  for  quartz,  silica  being  dimorphous,  the  opal  oondition  being  one  of  lower 
degprees  of  hardness  and  spedilo  gravity,  and,  as  generally  believed,  of  incapability  of  crystalliza- 
tion. Water  is  usually  present,  but  it  is  retrarded  as  unessential.  It  varies  in  amount  from  2*75 
to  21  p.  a;  or,  mostiy,  from  3—9  p.  c=§i+t  fl  to  Sl+i  fl  (or  9  Si  +  fi  to  3  Si+fi).  Opal 
often  contains  more  or  less  of  quartz  mixed  with  it ;  and  most  of  the  analpes  are  unsatisfactory, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered ;  and  smce  solubility  in  a  hot 
solution  ef  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Rammelsberg  (Fogg.,  cxlL 
1*7  7 ),  no  method  for  its  exact  determination  is  known.  (See  p.  192,  under  Qitabtz.)  Rammelsberg*a 
percentage  results  are  as  follows ;  under  the  heading  ign.  &  S,  the  sum  of  the  loss  by  both  is 
given,  and  in  brackets  that  by  drying  over  sulphuric  acid  aloue: 


a.     a.  after  ign.    Ign.  ft  S. 


InsoL 


Semiopaif  Grochau 

2101 

1-878 

6-65 

7-21 

"        Vallecas,  broum 

2216 

2-224 

11-75 

'8-26 

18-6—39-3 

»              «       whiie 

464 

'1-78' 

19-2— 68-5 

Cfeyseriie^  Iceland 

883 

'3-41 

4-8  (=J?o) 

Byaliie,  Walsch 

2-185 

8-28 

0 

9-7—19-9 

"     after  ign. 

1-507 

21-  —46-9 

Moceover,  optical  characters  do  not  afford  decisive  distinctions ;  for  Ehrenberg  has  found  (Ber. 
Ak.  Berlin,  66,  1849,  Ramm.,  Pogg.,  oxii  191)  that  hyalUOf  after  ignition  and  I^fore,  and  c^rya- 
oprase  are  alike  doubly-refracting;  chaloedony  from  Faroe  and  semiopaL  from  YaJleoas,  doubly- 
refracting,  with  spots  of  singly-refracting;  eemiopal  fr.  Grochau  and  jUni^  singly-refiracting,  with 
spots  of  doubly-refracting. 

Var. — 1.  Pretioua  Opal.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  various 
refulgent  tints  in  succession,  reflecting  now  one  hue  and  now  another.  S^dom  larger  than  a 
hazel  nut ;  a  mass  in  the  Vienna  (nuseum  has  the  size  of  a  man^s  fist  and  weighs  17  oz.,  but  haa 
niunerous  fissures,  and  is  not  wholly  fi^e  from  the  matrix. 

2.  flro-opoJ  (Feueropal,  fr.  Mexico,  Bumbolldi^  Kcursten,  Klapr.  Beitr.,  iv.  156,  1807).  Hyaointh- 
red  to  honey-yellow  colors,  with  flre-Uke  reflections,  somewhat  irised  on  turning. 

8.  Giraaol.    Bluish-white,  translucent,  with  reddish  reflections  in  a  bright  light 

4.  Common  OpaL  In  part  translucent;  (a)  milk-white  to  greenifl^  yellowish,  bluish;  (fi) 
Eesin-opal  (Waohsopal,  Peobopal,  Cfiirm.)^  wax-,  honey-  to  ochre-yellow,  with  a  resinous  lustre ;  (c) 
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dun  olrre-green  aod  moimtaiii-gTeen;  (d)  bride-red.  IncludeB  SemiopcU  (Halbopal  TTem.,  Beigm. 
X^  876, 1789);  also  (e)  HydrophaiM^  which  is  traxuduoent,  whitish,  or  Ught-oolorod,  adheres  to  the 
toogae,  and  becomes  more  tniDslaoent  or  transparent  in  water  (to  which  the  name,  from  Mu^y, 
trater,  and  ^£rw,  to  makt  dtoTy  alludes),  a  Tery  ooimnon  quality  of  opaL  (/)  IbrcharUe  (Auhhom, 
'Wien.  Zt^.  AbendbL,  JuL  11,  1860);  an  orange-yellow  opal,  colored  by  orpiment;  G.=2'17 
Maly  (J.  pr.  Oh^  Ixxzri  601).    It  is  from  Reittelfeld,  in  Upper  Styrla. 

6.  CaAoUmg  (Kaschtsohilon  of  Kaknucka  and  Tartars  (=beautiilil  stone],  Kascholong  Germ, 
Ferlmutter-opal  Zorsl,  Tab.,  1808).  Opaque,  bluish-white,  porcelain-white,  palo-yeUowish  or 
reddish;  often  adheres  to  the  tongue,  and  contains  a  little  alumina. 

6.  Opair^aU,    Agate-like  in  structure,  but  consisting  of  cpal  of  diBTerent  shades  of  color. 

7.  MeniUte  (Pechstein  de  Menil  Montant  DeUxrbre  db  Qumquet^  J.  de  Phys.,  zxzi.  219,  1787 ; 
ICenilite  de  Sausmre,  Dekmeth.  T.  T.,  ii.  169,  1797.  Leberopal  Ktxratj  Tab.,  24,  1800).  In  con- 
cretionary forms,  tuberose,  reniform,  etc,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded in  a  shaly  argillaceous  deposit 

8.  Jaap-opal  {Kant  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Hanum^  Handb.,  428,  1813).  Opal 
containing  some  yellow  ozyd  of  iron  and  other  impurities,  and  having  the  color  of  yellow  jasper, 
with  the  lustre  of  common  opaL 

9.  Wood-opaX  (Holz-opal  QeTm.\    Wood  petrified  by  opal. 

10.  HyaliU  (MuUerisches  Glas  [=:Muller's  Glass,  after  the  discoverer] ;  Hyalit  Ftfm.,  HoflEhu 
ICn^  it  a,  13^  1812,  KtvrsU,  Tab.,  22,  1800  \  Gummistein  Elumeinb.,  Nat,  668 ;  Glasopal  Hauam., 
Handb.,  424^  1818).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  also 
cmsts  with  a  globular,  reniform,  botryoidal,  or  stalactitlc  surface ;  also  passing  into  translucent, 
and  whitish. 

11.  McfrUe,  Siliceous  Sinter  (Kieselsinter  Germ.;  Saniif  Viaggio  al  Montomiata,  Pis%  1796, 
Greirs  Ann.,  iL  689,  1796;  TTiomson,  J.  de  Phys.,  zzziz.  407,  1791,  Breve  Notizia  di  un  Yiaggia- 
tore  suUe  Incrost  SiL  termaU  d'ltalia,  eta,  1795,  Orell's  Ann.,  i.  108,  1796,  BibL  Brittan.  186, 
1796  (?  name  florite  here  given) ;  Ffc^.,  Orell's  Ann.,  ii  689,  1796 ;  Besinite  termogino  (ital). 
Includes  translucent  to  opaque,  grayish,  whitish,  or  brownish  incrustations,  porous  to  firm  in 
texture ;  sometimes  fibrous-like  or  filamentous,  and,  when  so,  pearly  in  lustre  (then  called  Pearl- 
sifUer) ;  formed  ft-om  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
m  tmai  the  siliceous  waters  of  hot  springs.  It  graduates  at  times  into  hyalite,  (a)  The  original 
/iorite  (or  pearl-sinter^  as  described  by  Thomson,  occurs  in  tufa  in  the  vicinity  of  Santa  Kora, 
Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naples,  in  globular,  botryoidal,  and  stalactitlc 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
from  the  hot  waters  of  the  Sasso  lagoons.  It  was  referred  by  Werner  to  hyalite  in  1816  (Hoff- 
mann). (6)  The  Michaelite  (J.  W.  Webster,  Am.  J.  Scl,  UL  391,  1821)  is  similar,  from  the  island 
of  St  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations^  capillary  or  fili- 
form in  structure,  pearly  in  lustre,  with  G.=1'866.  (c)  Geyseriie  (Kieseltuff  (fr.  Geysers)  Klapr^f 
Bdtr^  iL  109, 1797 ;  Geysirite  Delametk,  Min.,  1812 ;  Damour,  Bull  G.  Fr.,  1848, 157)  constitutes 
concretionary  dei)08it8  about  the  Iceland  geysers,  presenting  white  or  grayish,  porous,  stalactitic^ 
filamentous,  cauliflower-like  forms ;  also  compact-massive,  and  scaly-massive;  H.=6;  rarely 
transparent^  usually  opaque ;  sometimes  felling  to  powder  on  drying  in  the  air. 

12.  Float-stone  (Quartz  nectique,  JST.,  Tr..  ii.  1801 ;  Schwimmstein  Germ.),  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-like 
nudeua. 

18.  TripoUU  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  Wall,  32, 1747.  Infusorial  earth ; 
Bergmehl,  Kieselmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Bandanite  Saivetai^  Ann.  Gh.  Phys., 
in.  xxiv.  848, 1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
as  first  made  known  by  Ehrenberg,  and  occurring  in  deposits,  often  many  miles  in  area,  either 
uncompacced,  or  moderately  hard,  (a)  Infusorial  Earihj  or  Earthy  THpolitef  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  day,  but  harsh  to  the  feel,  and  scratching  glass 
when  rubbed  on  it  (5)  Bandaniie^  a  kaolin-like  variety  firom  Oeyssat  near  Bandan,  in  Dept  Puy 
de  Dome,  and  from  Algiers,  containing  9  to  10  p.  c.  of  water.  A  deposit  at  Santa  Flora  in  Tus- 
cany was  made  known  by  G.  Fabbronl  in  1794  (Giom.  FlB.-med.  di  D.  Brungnatelli,  p.  164 ;  Grell's 
Ann.,  ii.  199,  1794 ;  Bergmehl  v.  Santa  Fiora  Klaproth^  Beitr.,  vi.  348).  It  consists  of  a  grayish- 
white,  loose,  mealy  earth;  Fabbroni  states  that  he  made  bricks  of  it  whidi  would  float  like  those 
which  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-like  earth  (xxxv.  49),  and  sup- 
poses the  material  the  same.  Ehrenberg  has  shown  it  to  be  an  infusorial  earth,  (c)  TripoH 
riaU  (Polishing  slate,  Poherschiefer,  Tripelschiefer,  Saugkiesel,  Klebschiefer,  Germ.\  a  slaty  or 
tiiin  laminated  variety,  fragile;  G.=1'909— 2'08.  Often  mudi  impure  fivom  mixture  with  day, 
magnesia,  oxyd  of  iron,  etc.  (d)  AlumocalcOe  (fr.  Eibenstock,  Breith.,  Char.,  97,  326,  1882)  is  a 
milk-white  material,  having  a  hardness  of  only  I  to  1^ ;  G. =2-174 ;  it  may  be  a  variety  of  tripolite, 
oontaining  a  little  lime  and  alumina. 

Analyses :  1,  Klaproth  (Beitr.,  iL  161);  2,  y.  Kobell  (Char.,  262,  1830) ;  3-6,  Damour  (BuH  O. 
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Fr.,n.y.  162,  1848);  t,Elaproth(La,iT.  166);  8,id.(ib.,iL,  167);  9,Forcfahammer(Pogg.,: 
831);  10,  G.  J.Bru8h(Thifl  Mlu.,  152,  1864);  11,  Klaproth(L  a,  v.  29);  12,  id  (ib.,  ii  154);  13, 
Tflohermak  (Ber.  Ak.  Wien,  xilL  881);  14,  Wrightson  (Ann.  Gh.  Pharm,  liv.  358);  15,  Stucke 
(NoaeBeschr.  vulk.,  Poss.,  78);  16,  Forchhammer  Q.  a);  17,  18,  Damour  (L  o.);  19,  Elaproth 
(L  c,  '±  160) ;  20.  21,  Y.  cL  Mark  (Yerh.  nat  Yer.  Bonn,  ix.  1862) ;  22,  Wertbeim  (Ramm.  Min.  Oh., 
133);  23,  G.  J.  Brush  (This  Min.,  691,  1860);  24,  J.  L.  Smith  (Am.  J.  ScL,  xv.  436);  25,  Klap- 
roth  (L  c,  ii  166);  26,  27,  K  Bnindes  (Nogg.  Geb.  Rh.-WeBtph.,  L  338);  28,  Y.  d.  Mark  (L  a) ; 
29,  Ellaproth  (L  c,  ii  162) ;  30,  Beudant  (Tr.,  ii  18). 

81,  Damour  (L  a);  32,  Schaffgotsch  (Pogg.,  Ixvili  147);  88,  Damour  (L  a):  34,  Bncholz  (QehL 
J.,  i  202,  viii  176) ;  36-38,  Damour  (i  a) ;  39,  Klaproth  (L  c.) ;  40,  BLersten  (Schw.  J.,  Ixvi  25) ;  41, 
Forchhammer  (Pogg^  xzxt.  331);  42,  43,  Bickeli  (Ann.  Gh.  Pharm.,  Ixx.  290);  44,  Pattiaon 
(Phii  Mag.,  IIL  zxv.  495);  45,  MaUet  fib.,  lY.  t.  286). 

46,  Klaproth  (L  a,  yi  348) ;  47,  48,  Foumet  &  Balvetat  (Ann.  Oh.  Phys.,  IIL  zziy.  348);  49, 
Baumann  (Ramm.  Min.  Gh.,  136);  60,  R.  Hoffmann  (J.  pr.  Gh.,  zc.  467);  51,  Hanstein  &  SchnltB 
(Ann.  Gh.  Pharm.,  xor.  292);  62,  Kuhhnann  (28.  nat  Yer.  Halle,  yiii  478);  68,  Klaproth  (t  c., 
y.  112);  64,  66,  Bucholz  (Leonh.  Taach.,  vi  6,  8);  56,  Kersten'  (Freiesleb.  Mag.  Oiykt.,  Heft  6) : 


Si        n 

1.  Gzerwenitza,  j}r00tbt»  opa/  90  10 

2.  •  "  "  [89-061  10*94 
8.  "  G.=2029  93-90'  610 
4.  Mexico,  limpid,  G.=2-029  '91*12  888 
6.        "      chaiayani,  a.=2-024  '89*90  10*10 

6.  **  "  [93*96]     6-05 

7.  Zimapan,  JF¥r6-(>pa2  92*00       7*76 

8.  Kosemutz,  mOk-w.  98*75  [1*05] 

9.  Vaioe,  JF^re-opal  88*73  7*97 

10.  Georgia,     "      G.=2*07  91*89  6*84 

11.  Moravia,  gray  85  8* 

12.  Hubertaburg,  ffydrophcme  93*18  6*26 

13.  Thebes,  "  85*8  8-4 

14.  Schiffenbei^,  Semiropai  90*20      2*78 

15.  Hanau  •*  82-75  10*00 

16.  Faroe,  CachoUmg  96-82  3*47 

17.  Iceland,  Besinopdl,  G.=2*095    [92*03]  7*97 

18.  Mexico,  "  [95*4o1  4*60 

19.  Telkebanya^  "  98*5  60 

20.  Rosenau,  ywK-broum  91*82  5*61 

21.  "         w.  extoflast  89-64  6*08 

22.  Meronitz,  gnJu-broton  83-78  11*46 
28.  Yourla,  gyh.-green,  G.=2*064     [94*9]  6*1 
24.  Harmai^jick,  Resinopal  92*0  4*15 
26.  Menil-Montant,  Menilite  86-5  11*0^ 

26.  Oberkassel,  Wood-opal  93*01  4*12 

27.  Qnegstein,  Siebengeb.    ^  86*00  9-97 

28.  Stenzelberg,  Jaspopal  8828  6*67 

29.  Telkebanya^        "  43-5  76 
80.  Jaaztraba,  Hung."  47*81  18*17 


£l       9e      Oa     l^a     & 


010 
0-99 
1-40 
3 

1*62 

1*86 
3-50 
0*20 


0-25 
010 


0*49 
-Mg0*92 


1*76 


]S[g4*9 

4*Jl  "0*86  0*90 
8-0u0a0-26 

0*06   0-06 


0*14 
0-27 


1-0 
012 
0-60 
0*81 

0-93 


1-0      

2*16lSrgO-18 

4-94  "    01 7 

3-68  Oa  1*57 

fig  3*0 

0-6        0*6    

0-87     

8-60     

6*68]i[g016 

47H)      

3809    


=100  Klaproth. 

=100KobelL 

=100  Damour. 

=100  Damour. 

=100  Damour. 

—=100  Damour. 

=100  Klaproth. 

=100  Klaproth. 

•84     %  1*48=100  P. 

=100*06  Brush. 

^  G  1,  Bit  u*83  = 

99-08  Klaproth. 

=100  Klaproth. 

=1001  Tsch. 

0*80gO-31  =  101-76W. 

=99*50  Stucke. 

0*07,%0-4=99*58P. 

=100  Damour. 

=100  Damour. 

=100  Klaproth. 

0*10=100  Mark. 

=100  Mark. 

^,Mg0-67=10lW. 

=100  Brush. 

=991 6  Smith. 

=98-5  Klaproth. 

=99*62  Brandea. 

^,S0-20=100-17B. 

=100  Mark. 

=98*0  Klaproth. 

— =100  Beudant. 


2.  J^crfite,  Itoriie  or  SUiceoua  Sinter. 


81.  Waltsch,  Bohem.,  HyalU» 

32  **  **  '* 

33!  Kaiaerstuhl  " 

34.  Frankfort,  a.  M.        " 

36.  Azores,  Mtchadite 

36.  loeland,  Oeyseriie 

37. 

SS.         " 

39.  " 

40.  « 

41.  " 

42.  « 


gray 
white 


[96*94] 
96-6 


92-00 
82*29 
87*67 
[92*69] 
[91-231 
98*0 
94-01 
84*43 
88-26 


3*06 
3-0 
3-01 
6*33 
16-35 
10-40 
7-41 
8*97 


0*8     0*2 


1*36      «r. 
0*71 


[92*69]     7-41     

[91-23J     8*97     


4*10 
7-88 
4*79 


— =100  Damour. 
=99*6  Schaffg. 

— =100  Damour. 

=98*38  Buchola. 

-  —    — =100  Webster. 
0-40   0*82    tr,  =100  Damour. 

— =100  Damour. 

=100  Damour. 

=100  Klaproth. 

=99  81  Kerst. 

0*92,  Mg:  l*ti6  Porchh. 
0-11    Oil,  82-49=100  B. 
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43.  Iceland,  Oeyserite 


gi  a       £l       3Pe      Ca     ]^a     £ 

W56      6-76     1-04     0*18   033   0-16   0-19, 3 0-31,  Mg 0-47 

=100  BickeU. 

44.  N.Zealand,     "    G.=l-968        77-36      7*66     9-70     3-72   174    — =100-17  Pattis. 

45.  "  "  94-20      3-06     1-68     0-17    <r.      0-86« =99-86  MaUet 

3.  TripcHUey  Influorial  Eouik^  Floaistone, 


46.  Santa  Kora,  Sergmehi  79  12 

47.  Ceyssat,  BandomUs  87-2  100 

48.  Algiers,        '*  8000  9-00 

49.  Bflin,  Tri^pom,  G.=  1-862.  87-58  8-89 
60.      "            "  80-80  10-90 


6  3 

200 
1-41     0-65 

2-04 

6*40 


0-8* 
0*56 
109 
0.44 


61.  Lnnebeig,  IbriTi  87*86  8-48  0-18 

52.  BbBtori;        **  90*86  9*01  029 

63.  Manrithia,  Kieselguhr  72*0  21*0  2*5 

64.  Pane,  Q.  necUqw^  lighter  940  5*0            0*6 

65.  "          "       heavier  91-0  6*0           0-25        ^, 

66.  Sibenstock,  AlumocaUUe  86*60  400  2-28     —  Ca6*25 

■  Bomewhat  ammonlMaL     b  With  aoma  oarbonaoeoos  mateilaL     c  Na  GL    d  With 
of  lime,    f  Alao  ammonia  (HU. 


—    =99  Klaproth. 

—    =100Foiimet 

200i  ins.  96-48=100  8. 

Mg  0-30=99-90  Ban. 

<r.     0-30,  Mg.  0-43',  Org. 
1*30=99-08  Hoffmann. 

^,Org.  2-28=100'18  H. 

0-28    016«  ^,AgC0*09=100'64K. 

2-5      =980  Klaproth. 

=99*5  Bucholz. 

Stg  «r. ,  CaC200=99*25  B. 


0-78   0-75* 


-=99-08  Kersten. 
I  magneila.    «  Carbonate 


RandanUe  of  Salvetat  (anal  48)  corresponds  to  the  formula  Si*  fi  (=Si  90-9,  £[  9-1)  when  dried  at 
16*^  C  and  §i«£[  (=gi  95-8,  £[  4-7)  when  dried  at  100**  0.  The  precious  opal  of  Hungary,  analyzed 
by  T.  KobeU  (anaL  2),  lost  7-6  p.  a  on  drying  at  a  low  heat,  and  the  rest  of  the  water,  or  8*44  p.  c., 
on  ignition. 

"Pjr^  eto^— YieldB  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  yarieties,  con- 
taining Qzyd  of  iron,  turn  red. 

OhiL. — Occurs  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  porphyry,  and  some  metal- 
lic veins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
in  argillaceous  beds;  also  formed  from  the  siliceous  waters  of  some  hot  springs;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  and  solidification,  of  the  siliceous 
shells  of  infusoria — which  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probable 
source  of  the  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flbit  in  the  same  rooks),  and  of 
part  of  that  In  igneous  rocks.  It  exists  in  most  chalcedony  and  flint  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixcAl  together.  Common  opal  and  hyalite  are  products 
of  the  decomposition  of  a  Roman  cement  at  the  hot  springs  of  Plombidree  in  Prance. 

PtecUma  opal  occurs  in  i^TjfiijTj  at  Gzerwenitza,  near  Kasbau  in  Hungary,  at  Frankfort,  and  at 
Gradaa  a  Dios  in  Honduras.  Fire  opai  occurs  at  Zimapan  in  Mexico ;  Faroe ;  near  San  Antonio, 
Honduras.  Comirum  opal  is  abundant  at  Telkebanya  in  Hungary;  near  Pemstein,  Luckau, 
and  Smrezet  in  Morayia;  in  Bohemia;  at  Eosemiitz  in  bilesia;  Hubertsburg  in  Saxony ;  Stanzel- 
lierg  and  Qu^tein  in  Siebengebirge:  Steinheim  near  Hanau;  in  Faroe,  Iceland;  the  Giant^s 
Causeway,  and  the  Hebrides ;  also  witnin  \  m.  and  to  the  S.  W.  of  the  watering-place  at  Yourla, 
the  harbor  of  Smyrna^  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
lowish compact  limestone ;  of  a  wax-yeUow  and  erayish-green  color,  occasionally  white,  at  the 
Giant's  Causeway.  Hyalile  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  dinkstone  at 
Waltsch,  Bohemia.  Wood  opal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neu- 
aohl ;  Krenmitz,  Hungary ;  Faroe ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
igneooa  rocks. 

The  Luneberg  earth  contains  many  species  of  InAisoria,  and  is  10  to  18  ft.  thick. 

In  U.  &,  hy<Me  occurs  sparingly  in  N.  York,  at  the  Phillips  ore  bed,  Putnam  Co.,  in  thin  coat- 
ings oo  granite;  rarely  in  N.  C,  Cabarrus  Co.,  with  the  auriferous  quartz;  in  Georgia,  in  Burke 
and  Scriyen  Cos.,  Iming  cayities  in  a  siliceous  shell-rock ;  in  Washington  Co.,  good  Are  opal ;  at 
the  Siianna  spring,  Florida^  small  quantities  of  siliceous  sinter. 

The  predous  opal,  when  large,  and  exhibiting  its  peculiar  play  of  oobrs  In  perfection,  is  a  gem 
of  high  yalue.    It  is  cut  with  a  conyex  surface. 

233.  Jbhzscuitu. — ^A  aecond  modification  of  amorphous  silica  is  mentioned  aboye  (p.  194)  as 
announced  by  G.  Jenzsch.  The  facts  may  receiye  other  explanation.  For  the  present  the  opals 
supposed  to  represent  it  may  be  included  under  the  aboye  name.  The  characteristic  is  a  spedfio 
granty  of  2*6,  like  quartz-silica,  while  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
referred  to  are  a  white  caoholong  from  Hattenberg  in  Carinthia,  G.= 2*591 ;  flrom  Hutberg,  near 
Weissig,  in  amygdaloid,  G.= 2*633— 2*647 ;  (torn  the  porphyry  of  Begensberg,  G.=2-620 ;  from 
Brazil,  G.=2*696.  They  are  generally  associated.with  chalcedony,  and  Jenzsch  regards  them  aa 
a  result  of  its  alteration. 


Digitized  by  VjOOQIC 


OXTGEN  OOMFOUHDB. 


n.   TERNAKY  OXYGEN  COMPOUNDS. 

1.   smOATES. 
A.    ANHYDROUS  SILICATES. 
The  following  are  the  general  BubdiyifiionB  of  the  AnhydrooB  Silicates  : 

I.  BisiLioATBS.    Oxygen  ratio  for  the  bases  and  Silica  1  :  2. 

U.   XJnibilioatbs.    Oxygen  ratio  for  the  bases  and  Silica  1 :  1. 

in.  SuBSiLicATES.  Oxygen  ratio  for  the  bases  and  Silica  1 :  less  than 
1 ;  mostly  1 :  f ;  but  also  1 :  ^,  and  1 :  f . 

These  subdivisions  are  essentiallv  the  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared^  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  XJnisilicates. 

Oonstikaion  and  IbrmtUas  of  Silkaiea,— The  bAses  in  the  Silicates  oomprise  yaiious  elements 
of  Series  L  (see  p.  2)  in  their  different  states  of  ozydation,  protoxjd,  sesquiozyd,  or  dentozjd,  and 
possibly  tritoxyd^  namely,  K,  N%  Li,  Th,  Cs,  H,  Ba,  Sr,  Ga,  Mg,  Oo,  La,  Di,  Fe,  Mn,  Or,  Al,  and 
rarely  also  Zn,  Ni,  Go,  Ti;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritozyd  state.  The  ele* 
ment  silicon  is  so  strongly  negatiye,  that  in  its  oacygen  combinations  all  other  elements  present 
axe  relatively  basia 

The  basic  elements  enumerated,  when  in  the  same  state  of  ozydation,  are  mntually  replaceable ; 
and,  as  the  analyses  beyond  Uiustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  while  in  general  thus  repladng  one  anotiier,  there^  are 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  which  Si  is  not  replaced  by  Pe, 
nor  da,  ^a,  &  by  Mg,  or  to,  the  presence  of  the  latter  ingredients  being  an  irregularity,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  m  d^firtnt  states  of  oxydation,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygen  are  equivalent  or  isomorphous ; 
that  is,  the  r^iUadng  power  equals  the  combming  power.  Thus  3  B  0  (=R'  CX  B'  C,  }  B  O*  (= 
Bi  O'X  }B*0*,  B  0*  are  replaceable;  and  so  also  are  B'C  (=2  BO),  and  BO';  for  the  basio  metal 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  group,  and  %  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represent  so  many  different  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.  The  above 
formulas,  if  divided  by  8,  become  reduced  to  the  protoxyd  form  B  0,  bIT),  Bi  0,  bI  0,  Bi  0,  and 
the  expressions  for  the  different  states  of  the  basic  metals,  to  B,  Bi,  Bi,  bI,  Bi.  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  the 
alpha^  deto,  and  gamma  states ;  the  expressions  are  correspondingly  written  aB,  j^B,  yB,  iJR,  cB. 
«B  0  equals  BO,  or  a  protoxyd.  So  also  0B,  0=|  (R*  0^  or  a  third  of  a  sesquioxyd ;  yB,  0= 
iCBO*),  or  half  of  a  deutoxyd;  and  cB  0=i(BO'),  or  one-third  of  a  tritoxyd.  aB,  ^  yB,  rfR, 
(B,  are  mutually  replaceable^  or  equivalent  in  substitutions. 

The  BuiXicaise  come  under  a  single  general  formula,  whidi  may  either  have  the  form  A,  or  that 
of  B.    The  a  is  here  dropped,  it  being  unnecessary. 

A.  (&•,  S>  ttf,  ft)  &•  B.  (BO,  ^BO,  yBO,  «B0)  Si 
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The  l^MnUeaia  have  the  oorresponding  fonnula : 

A.  (fr,  a,  tti,  R)«  Si*  B.  (RO,  0RO,  yRO,  «R0)«  Si 

As  deutoxyds  and  tritozyds  occur  as  bases  only  in  a 'few  minerals,  these  general  formulas  for 
the  ordinary  specieB  are : 

Bisilicates       A.  (k\  S)  Si"  B.  (B  0,  /?R  0)  Si 

UnisiUcates  (&»,  fi)  Si*  (R  0,  m  0)  Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substituting  the  yalue  of  /9R,  they  beoomi- 
the  exact  equivalent  of  the  former;  but  they  are  not  necessarily  &Le  better  for  this  multiplication, 
because  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  different  cases,  the  multi- 
plier should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  system  of  chemistry  the  formulas  of  the  Bisilicates  and  Unisilicates,  in  their  most 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  tiie  letter  R  is  here  used  with  the  Greek  letters  to  express  the  metal  in  the  different  states 
of  oxydation:* 

Bisilicates  BiO)^  Unisilicates  ^Ia« 

R«fi,/?fi»y»f^  R«fi»/?HiyftP 

Theae  formulas  may  be  more  oonveoiently  written  In  a  single  line,  as  follows ;  and  to  focOitate  a 
comparison,  the  formulas  of  the  older  system  are  here  added : 

Old  system.         Old  system  modified.  New  system. 

Bisilicates  (ft*  fi)  Si*  (RO,/?RO)Si  8i  e|e,|(R,  B, /9B) 

Unisilicates  (fl*  fi)*  8i»  (R0,/?R0)*8i  Si|e4|(R.,R,  i?B), 

By  means  of  firactions  prefixed  to  the  Rs  or  Bs,  the  ratios  of  the  constituents  may  be  expressed, 
as  in  the  older  formuls^ 

The  Svbsiiicatee  vaiy  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  368). 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  Subsili- 


Besides  the  silicates  that  are  obviously  Bisilicates  and  Unisilicates,  there  are  others  which, 
wliile  bisilicate  or  uoisilicate  in  type,  contain  a  surplus  of  silica  in  serial  rati58. 

The  Ikldepar  group  is  remarkable  for  its  unity  in  crystallographic  and  all  physical  characters, 
evincing  the  profoundost  isotypism ;  and  yet  tiie  oxygen  ratio  for  the  bases  and  silica  varies  from 
1 :  i  to  1 :  3.  The  foot  that  idl  the  essential  chu^icters  of  a  Feldspar  appear  in  their  perfection 
under  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  tliat  is  required 
to  mako  a  Feldspar,  and  hence  that  the  type  is  strictly  unisilicate ;  and  ftirther,  that  the  excess  of 
silica  must  exist  in  the  species  in  some  state  consistent  with  conformity  to  the  unisilicate  type. 
The  amount  of  silica  in  the  species  of  the  Feldspar  group  increases  with  the  increasing  proportion 
of  aJkaH  in  the  mineral,  fVom  anorthite,  a  UhisiUcate  unihaui^  usually,  any  aikalif  to  albite  and  ortho- 
dase,  literal  2Hn/icafe8^  with  the  protoxyd  bases  solely  alkaline. 

The  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containing  the  least 
alkali,  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
in  one  of  which  the  ratio  is  1 :  2.  The  Meionite  section  of  the  Scapolite  group  is  in  meionite  strictly 
nnisilicate,  without  alkali,  while  misasomte  has  much  alkali  and  more  silica  in  proportion  than 
meionite,  and  marialUe  (which  like  mizzonite  is  hardly  distinguishable  from  meionite  in  crystallo- 
graphic  or  physical  characters)  is  bisilicate,  with  the  aUcali  constituting  much  the  larger  part  of  the 
protoxyd  bases.  The  Scapolite  section  of  the  S(»polite  group  illustrates  the  same  point  The 
special  ratios  for  this  and  each  of  the  preoeding  groups  are  stated  in  the  general  remarks  preceding 
the  section  on  the  Unisilicates. 

Among  Bisilicates,  spodumene  is  closely  related  to  the  Pyroxene  group  in  crystallization  and 
otiier  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  although  alumina  and  lithia 
are  prominent  constituents.  PekUiU  has  the  same  crystallization  (as  shown  by  Desdoizeaux)  and 
the  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  in  its  fundamental  char- 
acteristios  ,*  and  yet  it  contains  twice  the  proportion  of  silica,  the  oxygen  ratio  for  ft,  fi,  Si  in 

*  R'  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  lithium,  thallium,  caesium,  rubi- 
dium, hydrogen,  and  B  for  other  basic  elements,  as  abeady  explained.  See  also  Am.  J.  ScL,  IL 
xliv.  252,  261,  and  Introd.,  p.  xv. 
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spodumeoe  being  1 : 4 :  10,  and  in  petalite  1 :  4:  20,  a  oontraBt  of  great  interest  in  this  oonneoi  on, 
as  remarked  by  DesdolEeaQx.  Tbe  amount  of  silica  in  spodumene  shows  what  is  essential  to  the 
type,  and  Uierefore  proves  that  both  are  essentially  BisUicates.  It  differs  fh>m  petalite  in  that 
tibe  protoxyd  bases  include  a  little  lime  and  protozyd  of  iron  (about  wyt^UD^ifih  of  all  the  protozyds, 
from  the  average  of  the  best  analyses,  those  of  Bammelsberg,  Hagen,  and  Smith  k  Bnish)^  whilo 
in  petalite  they  are  purely  alkaline.* 

The  Feldspars,  Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  of 
silica  in  species  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilioate.  In  each 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silica  above  what  the  type 
requires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  (1 )  ^pairi  basic  {half  of  it 
under  the  unisilicate  type,  and  one-Vurd  of  it  under  the  bisiUcate  type) ;  or  it  may  be  (2)  aU  acces- 
sary silica.  The  formula  of  albite,  under  the  unisilicate  type,  to  whidi  it  is  shown  above  to  bo- 
long,  would  lie  as  follows,  according  to  these  two  methods : 

Istmethod        ft Jfa'+f Xl+*Si*)*Si»     or    fii|e4(tNa,+f/?Al+iyfii), 
2d  method       ftSa'+jXl)"  Si«+3Si,     or    Si|e4|(iNa,+ii?Al)+SiO), 

For  other  examples  see  the  formulas  of  the  Unisilicates  beyond  (p. 

From  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  annexed 
entire  to  the  section  of  Unisilicates ;  and  petalite  to  the  section  of  Bisihcates.  The  intermediate 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lolite  has  the  O 
ratio  for  bases  and  silica  of  musoovite  (or  1 :  1^),  and  its  excess  of  silica  above  that  of  the  Unisil- 
icates may  be  of  the  same  nature  as  in  that  species.    The  case  of  nephelite  may  be  similar. 

The  hydrous  species  of  silicates  aje  here  separated  from  the  anhydrous^  as  in  other  divisions  in 
the  classification,  because  the  course  seems  most  oonvenient  in  the  present  imperfect  state  of 
chemical  science.  There  is  no  criterion  yet  furnished  for  deciding. upon  the  state  of  the  virater 
present,  whether  part,  or  aU,  or  none,  is  basic;  and  until  chemists  have  some  means  of  reaching 
safe  conclusions  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  great  extent  be  positively  made  out.  Moreover  there  is  often  doubt  as  to  whether  the  water 
present  is  simply  hygrometric  and  accidental ;  or  whetlier  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  species  from  its  origin ;  and 
these  doubts  still  further  complicate  the  subject. 

In  some  silicates,  as  eudase  for  example,  the  water  appears  to  be  so  plainly  basic  that  the 
species  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemical  formulas  given  are  those  of  the  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  species,  the  new  formulas  are  introduced  as  well  as  the  old. 

Note  on  the  History  of  Ihs  Silicaies.  In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1747, 
silicates  as  such  are  unrecognized,  and  the  only  species  of  those  now  so  called  which  are  described^ 
are  the  gems  that  passed  under  the  names  of  emerald,  beryl,  topaz,  hyacinth,  chrysolite,  garnet;  days 
of  various  kinds  and  names ;  mica,  talc,  serpentine,  amianthus,  asbestus,  fddspar,  and  the  conveniont 
pocket  for  various  undetermined  heavy  stones,  named  Comeus — the  Bombdrg  of  the  Swedish 
mineralogist,  and  Boche  de  Come  of  his  French  translator,  and  which  embraced  Skidrl  {Schorl  of 
the  Germans)  as  a  prominent  part  of  it.  Quartz  (Kieselsten,  or  Silex)  in  its  many  varieties,  with 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science,  occupying  30  pages  out  of 
200.  Feldspar  is  placed  in  the  genus  Spatum,  as  Spaium  pyrimachum  (or  scintillating  spar)  along 
side  of  finer,  Iceluid  spar,  and  heavy  spar ;  and  sapphire  and  the  o^er  precious  stones  are  in 
the  group  of  Gems.  All  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time ; 
and  feldspar  is  distinctly  referred  to  in  Agricola  as  "  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur,  in 
cubis  alilsque  figuris  intersectis  constans  '*  (p.  314,  1546). 

Oronstedt's  work  of  1768  Includes  with  the  preceding  the  species  Zecliie,  a  recent  discovery  of 
his  own  (1756);  but  adds  no  others.  He  shows  however  his  acumen  in  making  his  group  of 
KieselrArier  (siliceous  minerals)  to  include  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  Garnet  and 
schorl  are  left  outside,  and  make  the  two  species  of  his  GroinairArier ;  Mica  (Glimmer- Alter)  and 
Asbestus  (Asbest-Arter),  with  Ler-Arter  (day  minerals),  are  the  other  independent  groups. 
Transparent  tourmalines  from  Oeylon  were  among  the  gems  of  the  day,  having  been  first  intro- 
duced into  Europe  in  1707  or  before,  but  they  are  not  d^tinctly  mentioned  by  Cronstedt  or  Wal- 
lerius. 


*  See  further  on  this  subject  a  paper  by  the  author  hi  Am.  J.  Sd,  IL  xliv.  898, 1867. 
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The  group  of  Sohdrl  inGreaBod  in  its  Tarietiea  for  the  next  twenty-five  yeara,  and  after  that  became 
prolific  in  species,  and  much  of  the  history  of  mineralogy  is  involved  in  its  various  phases.  The 
following  observations  make,  therefore,  an  Introduction  to  the  synonymy  of  many  minerals 
beyond. 

The  Oomeua,  or  B&rnbarg,  of  Wallerins  induded  a  variety  of  hard,  cheap  or  worthless  stones, 
rather  heavy,  mostly  of  dark  colors  from  black  to  dull  green.  The  name  alludes  to  a  resemblance 
to  horn  in  the  aspect  of  some  of  the  kinds.  To  Oomeus  aoUdua  belonged  the  massive,  compact, 
flinty  rocks  of  black  and  lighter  shades ;  also  petrosilez  (or  H&UefiitUa  of  the  Swedes,  which 
means  faigeJUnfi  of  different  shades ;  and  massive  hombionde  ("granulis  oompactis  "),  though  the 
name  hornblende  was,  by  a  mistake  of  its  Qerman  use,  given  by  Wallerins  to  a  black  zinc-blende 
akne.  His  Gomeiu  ft8siU9  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Gomius  crystaUitatue  was  his  Skidrl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  actinolite,  and 
periiaps  pyroxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Cnmstedt's  Sk&rl  made  up  his  genus  BaaaUea,  and  was  nearly  synonymous  with  the  Oomens 
aydailisatus  of  Wallerins.  Its  varieties  were  better  defined ;  and  to  massive,  lamellar,  and  colum- 
nar hornblende,  actinolite  and  pyroxene  and  crystallized  opaque  tourmah'ne  were  added ;  and  in  an 
ai^ndlx  to  the  species,  cruciform  staurotide.  The  name  Bornblende  is  applied  only  to  the  mas- 
sive variety  or  rock  which  Oronstedt  made  a  boiey  and  called  Bolus  induraiis  parUaUia  aqttamosis; 
it  probably  covered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  acoording  to  the  title  page  in  1*771 
(thoogfa  de  Lisle  says  it  was  not  issued  untQ  1772),  says  of  the  "Shiris,*'  that  "as  to  size  we  see 
them  from  that  of  barley  oom  up  to  the  Qiant's  Causeway,"  and  the  columns  of  the  latter  he  calls 
"Irish  Sbirl,"  or  "Basaltes  Hibemicns."  The  group  contains  also  made  or  chiastolite  from 
Andalusia,  besides  tourmalme,  eta 

In  the  editions  of  WaUerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gsids  the  number  and  classification  of  the  spedes.  Oronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  the  name  "Basaltes  "  for  the  schorls ;  and  Gomeus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  "hornblende''  as  Oomeua  aptUhosus,  and 
''trapp"  as  Chmeua  trapeziua. 

At  this  period  de  Lisle  brought  crystallography  to  bear  on  the  subject  But  while  making 
known  new  distinctions,  he  did  not  appredate  their  fViU  value,  or  the  predsion  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schorls  (or  Sdiorls,  as  he  writes  the  word)  in 
his  later  treatise  of  1783,  reached  its  greatest  extension,  although  in  a  partly  divided  state.  He 
eariy  pronounced  basaltic  columns  no*  crystals,  and  dropped  off  this  excrescence.  He  showed  in 
1772  that  the  gem  'tounmUine,  his  Trcmaiparml  rJiomboidal  achoH,  was  identical  in  form  with  the 
common  black  schorl  But  still  he  made  the  latter  a  distinct  apecieaj  his  Opaque  rhomboidcU  achorlj 
and  included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octahe- 
drite  from  Qisans,  rutlle  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite,  whose 
relation  to  feldspar  he  did  not  perceive;  and  even  hexagonal  nephelite  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axinite,  then  a  novel^  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  ^ranaparerU  rhomhoidal  aehorl,  or  tourmaline,  its  rhomboidcU  planes  proving  to 
his  eye  the  relationship.  The  massive  mineral  caUed  Hornblende^  or  Rocha  da  Oome^  referred  by 
Oronstedt  to  Bole,  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
separate  spedes,  Schorl  argUevat^  although  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Sekorl  ontciforma  was  his  last  spedes  in  the  group,  and  to  it  were  referred  both 
andalusite  and  staurolite^the  latter  his  Pierra  da  croix,  with  the  prismatic  angle  of  180"*  by  his 
measurement ;  and  the  former.  Made  bcualUque,  with  an  angle  of  96^.  The  garnets  and  schorls 
were  placed  in  a  common  division,  as  doae  by  Oronstedt,  and  garnet  was  made  tlie  first  spedes, 
with  tourmaline  the  second,  and  "crudform  schorl"  the  fifth.  Oamet  included  the  "white 
garnet,'*  as  it  was  caUed,  of  Vesuvius  (leadte),  first  observed  by  Ferber  in  1772.  Besides  these 
fiilicates,  de  Lisle's  work  has  its  several  groups  of  Gems,  Feldspar,  Argillaceous  Minerals  (em- 
bracing mica,  asbestns,  talc,  serpentine).  Zeolite,  and  Quartz.  Labradorite,  from  Labrador  (first 
brought  to  Europe  about  1770^  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referred  by 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
(^ppeler  in  1722),  meionite  (hyadntes  blanches),  from  Somma,  and  harmotome  from  Andreas- 
berg  (his  hyaeifUa  blanche  crmforma^  made  calcareous  spar  by  v.  Born  in  1775,  who  first  mentions 
and  figures  it,  but  a  hyadnth-like  siliceoua  spedes  by  Bergmazm  in  1780),  are  placed  with  zircon 
as  kinds  of  hyaciiUh. 

After  de  Lisle,  as  chemistry  and  crystaUography  made  progress,  the  disintegration  of  the  great 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline ;  and 
now  the  name,  once  so  important,  has  become  a  mere  mineralogical  relia  In  Werner's  system 
of  1789.  as  pubhshed  by  Hoffmann  (Bergm.  J.,  I  369,  1789),  Schorl  indudes  only  the  species 
Tourmaline  as  it  now  stands.  The  Kiaaelarien^  or  SOiceous  spedes  (commencing  with  the  diamond 
still),  comprised  the  different  gems ;  among  which  stands  chrysoberyl  (the  modemX  and,  as  distinct 
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Bpecies,  azinite,  prehnite,  hornblende  of  yarlons  kinds,  with  feldspar,  mica,  chlorite,  the  days, 
etc. ;  while  under  TaScarimj  or  Kagnesian  species,  there  are  kyanite,  actinolite,  with  asbestua, 
talo,  serpentine,  nephrite,  etc. 

Silica  was  first  proved  to  be  a  chemical  oonstitaent  of  manj  mineral  species  bj  Bergmann ;  and 
in  his  Opascola  (1780)  and  his  Sdagraphia  Begni  Mineralls  (1782)  he  distinguishes,  a&r  analyses 
by  himself  (made  by  fusion  with  potash,  a  method  of  his  own),  the  following  minerals  as  siliceoita 
compounds  of  alnmina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  schorl 
(black  tourmaline),  hornblende,  mica,  seolite  ih>m  Iceland,  feldspar,  and  the  days ;  and  as  essen- 
tiaUy  magnesian  silicates,  oontahiing  lime  and  a  little  iron,  and  little  or  no  alumina,  actinolite, 
asbestus  (mountain  cork  and  mountain  leather),  amianthus,  steatite.  These  were  the  inTesti^a- 
tions  that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1789  wa« 
published,  many  other  analyses,  more  or  lees  imperfect^  had  already  been  made  by  Wiegleb, 
Klaproth,  Achard,  Heyer,  Mayer,  Hopfner,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Germans  has  been  supposed  to  be  derired  from  the  name  of  a  locality 
of  the  mineral,  SehorUtu  (meaning  Schorl-village)  in  Germany.  But  Prof.  Naumann  says  (in  e 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown 
origm,  and  that  the  village  got  its  name  from  the  occurrence  there  of  the  sch5rL  Some  German 
mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Chronstedt  But  it 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  175,  where  it 
is  spelt  achirl  It  exists  also  still  earlier,  as  the  author  has  found,  in  Erdcer's  Aula  Subterranea, 
first  published  in  1695,  shwi  and  wolf^m  being  spoken  of  as  among  the  rejected  material  in 
auriferous  washings;  and  again  in  the  yet  older  work  of  Geener,  De  Rerum  Fobs,  etc,  1565,  p. 
87,  where  schurl  (misspelt?  $ehruX)  is  given  as  the  German  for  *'  Lapilli  nigri  steriles  **  of  a  tin  vein, 
which,  "  quando  cum  lapillis  plumb!  candidi  [or  tixi]  coquuntur  plumbum  consumimt,"  etc  ; 
again,  m  Matthesius's  Sarepta,  1662,  in  the  9th  "Predigt,"  where  *' Schurl"  is  quite  folly 
described,  and  also,  in  the  next  paragraph,  "  Wolfihimb.**  The  name  Schorl  (or  Schurl)  was  at 
that  time  used  quite  indefinitely  for  tke  sterile  (or  metallurgically  worthless)  black  little  stones 
("nigri  lapiUi ")  accompanying  tin  ore  and  gold,  especially  the  former ;  and,  as  they  were  among 
the  refuse  of  the  ore-waahings,  Adelung  suggests  that  Schorl  may  have  come  from  the  old  Car- 
man word  Schor^  meaning  impurUieSj  or  refuse. 

General  JPyrognastic  Charactera  of  the  SiHoates,  In  the  systematic  pyrognosllc  examination  of 
silicates,  the  followhig  points  should  be  particularly  noticed : 

1.  If  tn  0^  closed  l/ube  the  substance  prove  hydrous,  the  water  g^ven  out  should  be  tested  as 
to  whether  it  is  add  or  alkaline.  If  add,  this  may  bo  evidence  that  the  mineral  contains  fluorine ; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  miileraL  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  {h)  the  tube  should  be  carefully  observed,  to  asoer- 
tain  whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  fUrther  (c),  the  test 
for  fluorine,  by  flising  in  the  open  tube  with  salt  of  phosphorus,  should  be  employed. 

2.  In  the  examination  B.B.  on  charcoal  it  should  be  noted  that  silicates  containing  much  iron 
become  magnetic;  and  silicates  of  the  oxy&  of  iron,  copper,  etc.,  yield  metallic  buttons  on  fusion 
with  soda. 

3.  In  examining  the  mineral  in  Ihe  pUUvmmrfmnied  forceps,  it  should  always  be  treated  in  O.F. 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame;  and  {f>)  its  fusibility,  remembering  that 
some  silicates,  infiisible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  state  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B*  with  cobalt  solution,  since  all  fhsible  silicates,  not  containing  metallic  oxyds,  give 
a  oobaltrblue  glass;  {d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color  it 
imparts  to  the  flame,  mask  a  mudi  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  of 
some  varieties  of  potash-feldspar  (orthodase);  (0)  when  silicates,  like  hornblende,  pyroxene,  or 
garnet,  contain  various  isomorphous  bases,  the  Visibility  of  the  spedes  has  a  wide  range ;  in 
garnet,  for  example,  it  varying  from  the  easy  fusibility  of  almandine  to  the  infusibilify  of  ouvoro- 
vite ;  if)  a  few  silicates  react  alkaline  after  ignition  or  fhsion. 

4.  In  iireatfMnt  unth  (he  fluxes^  it  is  to  be  noted  (a)  that  moat  silicates  are  dissolved  in  soda  vnth 
effervescence.  (()  If  sulphur  or  sulphuric  add  is  present,  the  mineral  gives  in  R.F.  a  sulphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolves 
silicates ;  and  if  they  contain  metallic  oxyds,  tiie  nature  of  these  oxyds  may  be  determined  by 
treatment  in  O.F.  and  R.F.  (d)  Salt  of  phosphorus  decomposes  almost  all  silicates,  dissolving  the 
bases,  and  leaving  a  gelatinous  skeleton  of  insoluble  silica ;  and  if  metallic  oxyds  are  present,  they 
may  also  impart  a  characteristio  color  to  the  bead  in  O.F.  and  B.F. 
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I,  BISmCATES. 


ABEANGEITENT  OF  THE  SPEClEa 
LE  GBOUF.    CrjsUDlxatJoQ  amsometric,  either  orthorhomblcs  or  dinQhodrol^  and 

ft  SuBQioup,    /A/=8a"-8S\    Compofliticm  ft  %  or  (ft',  fl)  tsi'j  and  when  both 
f^aeutf  patio  of  ft' ;  B^S  1 1  to  1 :  2> 

Hktitm  oFthorbombic.    Optic^fixlA]  pharn  normal  to  a  diagonal  eaction ;  odq  bi-^ctm 
htm,    OoaUin  bttle  or  no  lime. 


TFFll£niI}fB  (fig,  $*(*)  Si 

mcLAKnn  (Mg,  ^e,  Oa)  Si 


iitioti  in03£odiida    Opti&4zlal  pkue  normal  to  a  dkg^tuJ  seetioiij  biaactriz  m^ 


rwoMJrt  A-  ft  &  SI  e|04E 

nm»  Ci  ft'i^i  f  ft)  Si*  6i  e|e,|(  ^  (Na,,  H)  +  !^F©) 

ition  ^elinicv    Optic^axial  p^m  not  noimal  to  one  of  tbe  dtagonat  soctiona,  of  to 


lOPO^ITK  Mo  Bl 


Bi  e|e,|Mn 
SiefOtKiR-fi^Fe) 


ran  BrB6Rmn>.    //  /=B6''-8a',    Compodtbn  (ft',  S)St'j  and  ft':B=l:4;  ft 
b  fcnm*  tin,  ^0  iii  Spodnmeoi?, 

ODUiraiE  (1  ft'  + 1  il)  t^t»  6i  0iet|(t  (Ei,  n)+t^Al) 

CTALOT  a.  (I  ft'  +  t  Si)  ^i'  +  3  Si  BI  0|e,|(i  n^-^i  ^ Al)  4  81 0, 

^  (l(ift*+|lJj+|Sil)9i»        Bie|et|(|(ts,+ii?Ai)+i^«i) 

ttM  BdMmotJP.     /  A  /^  1 23 ""  —  1 3  & '  (cotrespoQ  dt  ng  to  f*^  of  Pyroxene  Subgrouj^V 
•Hon  O'rt3]orbomibl&     Qptjcal  chtfactera  la  uo^er  a  aboro. 

mnmmn  lAfSi  mo|e,|Mg  «#^ 
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OXYGEN  CXDMPOUKDS* 


h.  CrTStallizatlon  monodUnia    Optical  characters  ns  under  b  abofa^ 


>  Bmm  nuitnly  or  whoUy  protocydd  ■  UttI?  of  aa  ftlKtU, 


247.  Ahphibolb  a. 

B. 
0. 

248.  ABF7ED60NITB 

249.  Crooidolitb 


(ft,fi)8i 


Bi  e|a,|e 


^  Bases  largely  sesqaJo^ijdi }  much  slk&U. 


(»&»+f3Pe)Si« 


®i0|O,I[t(Ht„flH 


1 


Appendix  to  AmpMboU  Group. 

250.  WiOHTisiTB  ?rtft»+ifi)Si» 

251.  Glauoophanb         (}ft'+}fi)Si' 

252.  SOBDAWALTTE  ?  (i(]S[g,  *e)»+iXl)  Si' 

263.  Taohylttb 


sie|o*K^(Ka*,a)+^ 

SiGlOtKlH+I^H) 


TL  BERYL  GROUP.    CrystaUization  hexagonal  j  not  mioaoeoui. 

254.  Bbbtl  (i  Be» + i  Xl)  Si'  Si  eie,|(i  Be  + 1 M 


255.  EUDIALTTB 


(l&»+iZrt)Si« 


8ie|0i|(l(N»^e)  + 


IIL  POLLUCTTE  GROUP.    CrTstallization  isoinetric. 

256.  POLLUCITB  (Os*,  Xl)Sl» 


Bie|e,|(Ce^5M) 


The  fact  of  the  orOwrhombic  form  of  some  spedea  of  the  A^phibolo  |;croup  {tho«!e  m 
ized  above)  was  first  ascertained  by  Descloizeouz  tti  rough  optica!  oxatniiiaticit].  tJtidc 
the  formulas  a  and  h  are  those  of  tiie  two  methods  cipli^lacd  on  page  ^iJ4. 


234.  BN8TATTTB.    Diallage  m^talloide  pt.  H„  Tr..  iSOt.    Bfonzit  JTarji,  Kl&pr^ 

'  iv.  151,  1807;  KairH.,  Tab.,  40,  91,  1808;  Klapr.,  Beitr,  r.  M,  ISIO.    BliUri|cer  i 

TTtfnt.,  1808,  Hausm.  Entw.,  1809.    Broozite.    CMndtiite  Shap^  Km,  J,  Scl,  IL  II 

Eustatit  Kenng^  Ber.  Ak.  Wien,  zyL  162,  1855.    ProtobaBtlt  A.  Sirm^j^  'U^  Q^  xiiJ 

Orthorhombic.  I^  7=87^  and  93^,  Keiinsifott ;  SS°  and  93^,  Desc 
Observed  planes  :  /,  i-t,  irl.  I A  i-i = isr  Sr),  /a  i?^I^  136^  30\  C 
/,  easy;  ^-^,  i-i,  less  so.  Sometimes  a  fibrous  appearance  on  the  < 
surface.     Also  massive  and  lamellar. 

H.=5-5.  G.=3-l-3-3;  3-19,  Vosges,  Pamonr.  Lnstre  a  lift 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bron^iu 
Color  grayish- white,  yellowish-white,  greenish- white,  to  oltve-gi 
brown.  Streak  uncolored,  grayish.  Double  refraction  poaitive;  o] 
plane  brachy diagonal ;  axes  very  divergent. 

Oomp.,  Var. — Mg  Si,  or  fftg,  te)  9i;  the  ^e  atomicaHj  not  over  tm^Toarth  otlhe 
Ag  Si = Silica  60,  magnesia  40=100. 

Var.  1.  With  littie  or  no  iron;  EnskUUe.  Odor  wluln,  yoUowiah^  grayi^hj  or  pvf 
lustre  pearly-vitreous;  G.=3-10— 3*13.  CfiladmU^  whidi  makes  up  90  pL  &  of  t^ 
meteorite,  belongs  here  and  is  the  purest  kind. 
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2.  Ferrifirous ;  Brwmie,  Oolor  grajish-green  to  olive-green  and  brown ;  lustre  of  cleayage- 
gnrfaoe  adamantine-pearly  to  submetallic  or  bronze-like.  Ratio  of  Mg  to  other  ptotoxyds  in 
anal  3,  11}:  1;  in  4,  8:  1;  in6,  6^:  1;  in  6, 44:  1;  in  7,  6}  :  1 ;  in  9,4}:  1 ;  in  11  (the  so-called 
protobiutiie),  4} :  1. 

Analyses :  L,  1,  v.  Hauer  (Ber.  Ak.  Wien,  xvi  165)  j  2,  J.  L.  Smith  (Am.  J.  ScL,  IL  xzzviii.  225); 
n.  3,  Pisani  (DescL  Ifin.,  i  637);  4,  Damour  (Dead.  Min.,  I  45);  5,  6,  v.  Kohler  (Pogg.,  xiiL 
101);  7,  8.  Regnanlt  (Ann.  d.  M.,  IIL  xiv.,  147) ,  9,  v.  Koboll  (J.  pr.  Ch.,  xxxvi.,  303);  10,  Gar- 
rett (Am.  J.  ScL,  IL  XV.  333);  11,  12,  A.  Strong  (ZS.  G.,  xiiL  73,  B.  H.  Ztg.,  xjdil  54): 


IL 


Si 

1.  Aloysthal,  EnaL      66-91 

2.  C?dadnite  (})  59*97 


3.  Leiperville 

4.  Yoeges 

5.  Stempel 

6.  Ultcnthal 

7.  " 

8.  Styria 

9.  Greenland 
10.  Texas,  Pa. 
IL  Harzborg 

12.        " 


57*08 
(1)66-70 
67-19 
66-81 
65-84 
56-41 
58-00 
65*46 
63*45 


£1  te 
2-50  2-76 
J?eO*40 

0-28  6*77 

0-60  7-72 

0-70  7*46 

2*07  8  46 

1-09  10-78 

6-66 

1-33  10*14 

1-13  9-60 

3*71  8*64 


Mn 


0-35 
0-62 

8-30 
1-00 
0*98 
0-16 


% 
35*44 
39  37 

35*69 
33-68 
32-67 
29-68 
.SO-37 
31-50 
29-66 
31*83 
30*86 


1-80 
2-19 


2-19 


6415    3*04  12*17     28*87     287 


1  •92=99*58  Hauer. 
— ,  ]?fa»  t,Li  0*74=  100*48  S. 

0-90=99*62  Pisani 
l-04=99-67  Damour. 
0*63=100-30  Kohler. 
0*22=100*05  Kdhler. 
1-80=99*88  Begnault 
2-38=100-16  Begnault 

=100-13  KobelL 

=98*99  Garrett 

0*87,  ^  0-89,  fe  <5r  0*07  = 
100*74  Strong. 
0^9=101*84  Strong. 


(r.,  anaL  5,  ft.  Stempel  near  Marbourg,  8*241 ;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  3,258 ; 
6,  ib^  3*241 ;  8,  fir.  serpentine  of  Gulsen  near  Kraubat  in  Styria,  3*125 ;  11,  from  a  rock  at  Baste, 
Han,  called  melaphyre,  3-29. 

Pyr.,  etc*-— B.B.  ahnost  infusible,  being  only  slightly  rounded  on  the  thin  edges ;  P. =6.  Insolu- 
ble in  muriatic  add. 

Obi^ — Oocurs  near  Aloysthal  in  Moravia,  in  serpentine  (the  variety  had  been  considered  scapo- 
Iito);  at  the  W.  base  of  Mt  Bresouars  in  the  Yosges,  olive-green,  in  serpentine ;  in  Pennsylvania, 
>t  Leiperville  and  Texas;  at  Eupferberg  in  Bavaria;  at  Baste  in  the  Harz  {Prolobasiiie)]  and  at 
the  other  localities  mentioned.  The  bronzite  also  of  Lettowitz  and  Gk>lden8tein  in  Moravia,  of 
Alpstein  near  Sontra  in  Hesse,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Des- 
dcizeaux ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-like mineral  which  is  a  prominent  constituent  of  the  rock  called  LherzolUe,  f^om  the  depart- 
moDt  of  Arridge,  France,  is  referred  here  by  Descloizeaux. 

The  bronzite  of  Leiperville  aflforded  Descloizeaux  prisms  of  87**  and  93*;  and  that  of  Texas, 
half  a  mile  W.  of  the  village,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetalllo 
in  hiatre.    Descloizeaux  first  defined  the  Umits  of  this  species,  as  here  laid  down. 

Kamed  from  ^n^ararm^  an  (^^ponerU^  because  so  refractory.  The  name  bronzite  has  priority,  but 
a  bronze  lustre  \s  not  essential,  and  is  far  from  universaL  Shepard's  chJadniU  was  so  imper- 
fectiy  and  incorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  il  a  tersilicate 
of  magnesia  (L  c). 

h\X^^Ba8tUt  or  SchiOer  apcur,  the  original  from  Baste  in  the  Harz,  is  regarded  by  Strong  as 
altered  protobastite  or  bronzite.  G.  Bose  long  since  pronounced  it  a  rosult  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  Phcsstine  Breith.  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyroxene.    Enstatite  ooours  altered  to  talc  See  Bastttb,  p.  469. 

235.  HTFBRSTECBNE.  Labradorische  Hornblende  (fr.  L  St  Paul)  Wem.,  Bergm.  J.,  376, 
S91,  1769.  Diallage  metaHoide  pt  H.,  Tr.,  1801.  Hypersthdne  H.,  Ann.  Mus.,  ii  17,  1803. 
Labrador  Hombloide;  Metalloidal  Diallage  pt  Paulit  Wem.,  1812,  Hoffin.  Min.,  ii.  2,  143, 
1815. 


Orthorhombic.  /A  7=86*'  30'  and  93°  30'.  Cleavage :  iA  perfect,  /and 
M  distinct  but  interrupted.     Usually  foliated  massive. 

H.=5--6.  G.=3'392.  Lustre  somewhat  pearly  on  a  cleavage-surface, 
ana  sometimes  a  little  metalloidal.  Color  dark  brownish-green,  grayish- 
black,  greenish-black,  pinchbeck-brown.    Streak  grayish,  brownidi-gray. 

14 
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Translucent  to  nearly  opaque.    Brittle.    Optic-axial  plane  brachydiagonal ; 
axes  very  divergent ;  bisectrix  negative. 

Comp.— (l^g,  te)  SL  ^e  to  ]fl[g=1 : 2  or  above  this ;  in  anal  1,  1 :  1*8 ;  in  2, 1 :  1*4 ;  =SiIica 
64-2,  protoxyd  of  iron  21 X  magnesia  24*  1 = 100.  AnalTses :  1 ,  Damour  (Ann.  d.  M.,  IV.  ▼.  1 57 )  ; 
2,  Muir  (Thorn.  Min.,  I  202);  8,  4,  Hunt  (this  Min.,  4th  ed.,  and  Rep.  GeoL  Can.,  1863,  468;  5, 
Strong  (B.  H.  Ztg.,  zziii  64); 

gi  Si  ^e  Hn  fig  Ca  ti 

1.  Labrador                   51-36  0-3T  21-27  1*82  21-31  3-09  =98*72  Damonr. 

2.  Skye  61-35   33-92   11 -09  1*84  0*50=98-70  Muir. 

3.  Chateau  Richer         61*86  870  20*56   22-59  1-68  0*10  (ign.)=99-93  Hunt 

4.  "            «             61'86    3-90    20-20     tr.      2191     1*60    0*20  (ign.)= 99*66  Hunt 
6.  Harzburg  62*88    3-90    18*23   22*22    3*55    0*56=  101*84  Strong. 

Broithaupt  gives  for  /A  /in  the  bronzite  of  Rchtelgebirge  88"*  and  92''. 

P5rr.,  etc. — B.B.  fVises  to  a  black  enamel,  and  on  charooal  yields  a  magnetic  mass.  Partially 
decomposed  by  muriatic  add. 

Obs« — ^Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anal  1) ;  at  Chateau  Richer  and  St. 
Addle,  Mille  Isles,  Canada  (anaL  8,  4),  grayish-black  and  brown,  with  the  laminae  curved ;  at  the 
Isle  of  Skye  (anal  2) ;  in  Groenland ;  at  Farsund  and  elsewhero  in  Norway ;  and  roported  also 
from  Penig  in  Saxony ;  Ronsberg  in  Bohemia;  the  Tyrol;  Elfdalen  in  Sweden;  Neurode  in  Si- 
lesia ;  in  Thuringia ;  the  Fichtelgebirge ;  VoigfUand. 

It  is  often  associated  with  labradorite,  constituting  a  darkoolored,  granite-like  rock,  called 
Hyperyte. 

Named  from  'wip  and  vei^t,  very  akong^  or  UmgK 

236.  DIAOLASrra.  (Selber  Schfflerspath  FreietiU^bef^  SchOL  Foss.  Baste,  13,  1794.  Talkort- 
iger  Hornblende,  Hausm,,  Nordd.  Beitr.  B.  H.,  L  16, 1806.  Diaklas  BreUh.^  Char.,  68,  1828.  Di- 
aklasit  HamrL,  Handb.,  498,  1847. 

Orthorhombic.  /A  /=93°  and  87®.  Observed  planes :  I^  {-%  f-?,  and  1, 
often  in  hexagonal  plates.  Cleavage :  i-?  perfect ;  t-i  imperfect.  Foliated 
massive. 

H.=3-5— 4.  G.=3-054,  Kohler.  Lnstre  pearly  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  greenish-gray.  Streak  greenish-gray  or 
nearly  nncolored.  Transparent  in  thin  laminae,  translucent.  Feel  some- 
what greasy.  Brittle.  Optic-axial  plane  i-t,  axes  very  divergent ;  bisectrix 
negative. 

Oomp^(%,  *e,  Ca)  Si,  Kohlor.  Analyses:  1,  K5hler  (Pogg.,  xiii  101) ;  2,  A.  Streng(B.  H. 
Ztg.,  zziii  64): 

Si        Si       ^e      fin     ]fi[g       Oa      ti 

1.  Baste  63-74    183    11*61    0*23    26*09    4*73    3-76=100-39  Kohler. 

2.  Harzburg     63  31    7*49      8*14  26*37    3*66    1*66,  alk.  0*58,  <Br  0*29=101 -78  Strong. 

Pyr.,  eta — Same  as  for  bronzite. 

OlM^-In  crystals  or  foliated  masses  imbedded  in  serpentine  rode  at  Baste  near  Harsbnrg, 
assodated  with  enphotide ;  also  ttom  the  gneiss  mountains  of  Guadarrama,  Spain.  Resembles 
bronzite,  but  the  plane  of  the  optical  axis  is  macrodia^nal  instead  of  brachydiagonal 

237.  WOLLABTONTTB.  Tafelspath  (fir.  Dognatzka)  Stuiz,  Neue  Emr.  Nat  samml.  Wicn, 
144,  1793.  Tabular  Spar.  Schaalstein  Wem.,  1803,  Ludwig's  Min  Wera.,  iL  212,  1804,  Kohs 
Null.  Eab.,  ii.  1, 1804.  Wollastonite  H.,  Tr.,  1822.  YUnite  (fr.  Tdna)  Horodehi^  DescL  Min.,  ii.  654. 

Monoclinic.  (7=69^  48',  /A  /=:87^  28',  0  A  2-i=137^  48' ;  <r  :  J  :  e= 
0-4338 : 1 :  0*89789.  Observed  planes,  O ;  vertical,  t-i,  i-f ,  i-J,  /,  i4,  i-^l 
dinodome,  24;  hemidomes,  |-i,  1-i,  3-i,  5-i,  — H,  — 1-t,  — S-i,  — 6-i;  nemi- 
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octahedral,  2,  2-i,  —2,  --2-i.  Fig.  201  in  the  pyroxene  ornormal  position, 
but  with  the  edge  Ojiri  the  obtuse  edge  ;  f.  202  in  the  position  given  the 
crystalfl  by  authors  who  make  iA  the  plane  O,  and  %%  the  plane  L 

O  A  -l-i=160^  30'         i^  A  -1^=129°  42' 

i^A-3-i=150    19 
i-iA-5-t=169    30 
i-iA3-i=135    32 
i-iAl-i=95    23 
i.iA~2=132   54 
i^  A  2=93    62 


Oa— 3-i=139    63 
O  A -5-^=130   42 
(?Al-i=154   25 
OA3-i=114   16 
(?At^=110   12 


i^  A  1=111°  48' 
i-iA|-i=77   66 
i-iA— 2-i=120 
i-iAi-f=145  .8 
UMA^Wh   34 
i-iA/=133  44 


50 


201 


VesnyiuB. 


Earely  in  distinct  tabular  crystalfl.  Cleavage :  0  most  distinct :  i-^  *«« 
so;  1-i  and  —  1-i  in  traces.  Twins:  composition-face  iri.  Usually  cleav- 
able  massive,  vnth  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5--5.  G.=2-78-2-9;  2-785~2-896,  United  States,  Thomson; 
2"805,  Haidinger.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 
perfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent — translucent.  Fracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  iA, ;  divergence  70®  40'  for  the  red  rays  ; 
bisectrix  of  the  acute  angle  negative ;  inclined  to  a  normal  to  iri  67°  48\ 
and  to  a  normal  to  O  12°,  Descl. 

Ck>iiip«— da §i=Silica  61*7,  lime  48-8 =100.  Analyses:  1,  Stromeyer  (Untersuch.,  1,  366); 
2,  H-  Rose  (Gilb.  Adil,  lixii  70) ;  3,  v.  Kobell(J.  pr.  Oh.,  xxx.  469) ;  4,  WeidUng((Ef.  Ak.  Stockh., 
1844,  92);  6,  fioDsdorff  (Schw.  J.,  zzziu.  368);  6,  Rammelsberg  (Pogg.Jxxvil  265);  7,  Wiehage 
(Ramm.  Min.  Oh.,  460);  8,  M.  P.  Heddle  (PhlL  Mag.,  IV.  ix.  462);  9,  W.  Hampe  (B.  H.  Ztg.,  xr 
267) ;  10,  Vanuxem  (J.  Ac.  Philad.,  ii.  182) ;  1 1,  Seybert  (Am.  J.  Scl,  ir.  X20) ;  12,  Morton  (Ann. 
PhiL,  1827);  13,  Beck  (Min.  N.  Y,  271);  14,  15,  J.  D.  Whitney  (J.  Soc  N.  R  Boston,  v.  486) 
16.  Bimoe  (This  Min.,  3d  ed.,  696): 


1.  Oziklowa 

2.  Perhoniemi 

3.  0.  di  Bove 

4.  (^ocknm 

5.  Skrabbole 

6.  Harzburg 

7.  YesiiYias 

8.  Mourne  Mt& 


0-40 
0-86 


61-45 
61*60 
61-60 
60-72 
62-58  9e0-18 

63K)l       

51-90  *e0-96* 
60-43        0-84 
•WlthMn. 


Ikg  Oa  tt 

47-41  0-08,  Sin  0*26=  Strom. 

46-41  V  gangue  1-11=99*12  Rose. 

0-56  46*45  2-00=99  60  Kobell. 

0-88  43-80  y  Sin  0*88,  Oa  C  2*78  WeidL 

0-68  44-45  0-99=99*83  Bonsdorffi 

1-04  44-91  1-69=100*56  Ramm. 

0-65  46-44  =99-95  Wiehage. 

0-89  48-92  1-36,  C  2-37»»=99-3i  Heddle. 
^  From  mixed  oaldte. 
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Si          te        &g         Oa           d 
9.  Auerbech        62-01  Pe 0-93       4674       ^,  Xl  l-87=101-56  Hampe. 

10.  Willsborough  61-67    **  1-36       47-00       =100-02  Vanuxem. 

11.  "  61-0      "  1-3         460  1-0=99-8  Seybert 

12.  Bucks  Co.,  Pa.  61-60  "100       44-10  0-76=97-36  Morton. 

13.  Diana              61*90  "  0-25       47-56       =9970  Beck. 

14.  Cliff  mine        49-09       0-14  46*88  2-96,  iSCn  0-48,  £l  0*28  Whitney. 

16.        "                 4906       44-87  .   [2 96],  "    0*98    **   1*28  Whitney. 

16.  Grenville^Can.  68-06  *e  1*20       46*74       =99*99  Bnnce. 

Pyr.,  etc. — ^In  the  matrass  no  change.  B.B.  fVises  easUy  on  the  edges ;  with  some  soda,  a 
blebby  glass,  with  more,  swells  up  and  infUsible.  With  muriatic  add  gelatinizes ;  most  varieties 
efferyesoe  slightly  from  the  presence  of  calcite. 

Obs« — ^WoUastonite  is  found  in  regions  of  granite  and  granular  limestone;  also  in  basalt  and 
layas. 

Occurs  in  the  copper  mines  of  Cziklowa  in  Hungary;  at  Dognatzka and  Kagyag;  aooompanying 
garnet,  fluorite,  and  native  silver,  in  limestone,  at  Pargas  in  Fhiland,  an4  Kongsberg  in  Norway; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland ;  at  Gk)ckimi  in  Sweden ;  at  Yilna  in  Lithuania 
(yilnite) ;  at  HarKburg  in  the  Harz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in  fine 
crystals ;  of  a  greenish- white  color  in  lavs  at  Capo  di  Bove,  near  Some ;  in  Ireland,  at  Dunmore 
Head,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  If.  York,  at  Willsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneiss;  at  Lewis,  10  m.  south  of  Eeeeeville,  withcolophonite,  abundant;  i  m.  N.  of 
Lewis  Comers,  with  garnet  and  quartz;  at  Roger's  Rock,  near  the  line  between  Essex  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  I^wis  Co.,  about  1  ul  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals ;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  Penn.,  Budcs  Co.,  3  m.  W.  of  Attleboro',  associated  with  soapolite,  pyroxene,  and 
sphene.  In  Mich,,  of  a  red  color  at  the  Cliff  Mine,  Kewenaw  Point,  Lake  ^perior,  and  on  Isle 
Boyale,  a  very  tough  variety,  but  now  exhausted.  In  Canadc^  at  Grenville,  with  sphene  and 
green  ooocolite ;  at  St  Jerome  and  Morin,  C.  E.,  with  apatite,  in  large  tabular  masses  of  a  fibrous 
structure.  ^ 

Scaochi  obtained  from  Yesnvian  crystals  (f.  202)  i-i  A  3-i=186''  29',  iri  A  l-«=96''  26',  iri  A  fi 
=78**  2',  i-i  A  l=lir  46'. 

The  form  2-i  is  usually  made  the  vertical  prism  I,  with  I^  7=96''  36'  (or  36').  But  the  ciystals 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  Ei^lish  chemist,  Wollaston;  also  called  iaJiuiar  spew  from  Its  lamellar  forms 
and  structure. 

The  sodortabvlayr  apcur  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237A.  EDBLfOBSm.  (Kalksflikat  fr.  ^delfors,  Kalktrisilikat,  Hisinger,  Ac  H.  Stockh.,  1838, 
191,  1889.  Edelforsit  v.  Kob.,  Grundz.,  202,  1838.  JBdelforsit  Erdmann,)  Forchhammer  has 
shown  (Danske  Aa  Forh.,  Ap.  1864)  that  Hisinger*s  mineral  is  an  impure  wollastonite,  containing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet  It  occurs  compact,  part 
feathery  fibrous,  and  part  without  any  distinct  ciystalline  structure.  H.  of  portions  4;  yet 
in  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G.= 2-664,  Hisinger; 
3'0,  V.  KobelL  Color  white,  grayish-white,  or  with  a  tinge  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral,  and  made  it  a  distinct  species ;  yet  their  results  are  considerably  dis- 
cordant, like  their  detemunations  of  the  sp.  gr.  They  obtained:  1,  Hisinger  (L  c.);  2,  v.  Kobell 
(J.  pr.  Ch.,  xcL  344): 

^e         itLg  Ca 

4-76        3016,  »n  068=98-06  Hisinger. 

2-70        8-63        20-00,  ]S[n  ^.=99*69  KobelL 

Hisinger  deduced  the  formula  Ca'  Si*  and  v.  Eobell  9  fi*  Si*+iLl*  &i\ 
The  edelforslte  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (1.  a)  to  be 
essentially  wollastonite.    Hisinger  obtained,  as  the  mean  of  two  analyses,  Si  43*368,  Oa  38-433, 
Mn  4-962,  ^e  1-434,  C  11*368.    It  has  the  aspect  of  tremolite.    Forchhammer  has  found  "oken- 
ite  "  of  N.  Greenland  (Asbestagtig  Okenit  Dr,  Rink)  to  be  wollastonite. 

238.  FTROZBNB.  Oomeus  pt  TTofi.,  138,  1847.  Basaltes  pt  OrtmsL,  68,  1768.  Schorl 
noir  de  Lisle,  Crist,  266,  1772 ;  Schorl  noir  en  prisme  &  huit  pans  termini  par  une  pyramide 
diddre,  etc.  (fr.  vola  Vivarais)  Iht^aa,  Vola  Yiv.,  89,  fig.  D,  1778.  Schorl  oct  obliquangie 
tronqnd  [made  a  distinct  species]  DhnuU,  Lett^  I  382, 1779.   Schorl  opaque  rhomboidal  ptf 
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w  qnt  paroiiMDt  dMiver  4*011  ootaMre  rhomboidal  (fr.  to1&  Auvergne,  Veanr^ 
it  LMt,  CruL,  iL  396,  407,  «16,  figt.  13,  13,  14  (twin),  IT,  18,  pL  V.,  1783.  Augit 
riL,  FrcieatebcQ  iu  Bergm.  J.,  S48,  1793.  Yoloanite  iMomeO.,  Sdagr.,  U.  401, 1793. 
.  Etna,  Anodal,  ete.)ir,  J.  d.  IL,  v.  8«9, 1799 ;  Tr.,  UL  1801.  PenUkksit  Boeuanu, 
1813. 

ie.  C=73*  59',  lAl=8r  5',  6> A 24=131°  17';  a:b:o= 
'•91346.  Obeervcd  planes :  0 ;  vertical,  /,  *-»,  *-l,  t-5,  i-|,  *-3, 
lietiiidoine8,l-i,  2-*,  S-i,  —i-i,  —14,  —3-*,  —54;  clinodomes, 
;  pyramidal,  i,  f  1,  f  |,  2,  3,  -J,  -1,  -f  -2,  -|,  -3,  -4; 
1-3,  -4r2;  -6-1,  -54,  2-4,  fi,  -2-i,  -4-i,  3-»,  -3-»,  5-5, 
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O  A  14=150°  20' 
O  A  *4=90 
/A  1=121  14 
/A  2=144  35 
/A  -1=134  48 
/A -2=150  51 
24A2-t,ov.  (?,=82  34 
»-tA— l-t=130  10 
»4Al-*=105  24 
*-tAt-2=15215 


t4  A  7=133°  33' 
t-iA»-S=115  25 
t4At-*=107  35 
♦-2At-2,ov.  t-t,=124  30 
*-i  A  t-i,  07.  t-»,=50  50 
i4A -3-4=143  34 
1 A  1=120  32 
2  A  2=96  30 
-1 A -1=131  24 
-2  A -2=111  10 
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Cleavage :  /rather  perfect,  often  interruDted ;  iri sometiineB nearly  perfect ; 
i-i  imperfect ;  O  sometimes  easy.  Crystals  usually  thick  and  stout.  Twins : 
composition-face  i4  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  O  or  iri.  Also  granular,  particles  coarse  or  fine ;  and  fibrous,  fibres 
often  fine  and  long. 

H.=5— 6.  G.=3*23— 3*5,  Lustre  vitreous,  inclining  to  resinous  ;  some 
pearly.  Color  green  of  various  shades,  verging  on  one-  side  to  white  or 
grayish- white,  and  on  the  other  to  brown  and  black.  Streak  white  to  gray 
and  ffrayish-green.  Transparent — opaque.  Fracture  conchoidal — ^uneven. 
Brittle.  In  crystals  from  Fassa,  optic-axial  plane  i-l ;  divergence  110^  to 
113*^ ;  bisectrix  of  the  acute  angle  positive,  inclined  51°  6'  to  a  normal  to 
i4  and  22°  65'  to  a  normal  to  <?,  Descl. 

OoBip.,  Var. — ^Bisilicate  of  different  protoxyd  baaes,  under  the  general  formola  A  Si ;  these 
bases  (i)  being  lime  (Oa),  magnesia  (Mg),  protoxyd  of  iron  {te\  protoxyd  of  manganese  (Mn), 
and  sometimes  potash  (&),  soda  (l^a),  and  oxyd  of  zinc  (2n).  Usually  two  or  more  of  these  bases 
are  present  The  first  three,  lime,  magnesia,  and  protoxyd  of  iron,  are  most  oommon ;  but  lime  is 
the  only  one  that  is  present  always  and  in  large  percentage. 

Besides  the  substitutions  of  different  protoxyd  bases  for  one  another,  these  same  bases  are  at 
times  replaced  by  sesquioxyd  bases  (£l,  Fe,  Mn),  though  sparingly;  and  the  silica  occasionally  by 
alumina.  The  species  has  therefore  the  general  formula  (fi',  S)  (Si,  &^)*,  whloh  may  also  be 
written  (fi,  fi^)  (Si,  *1*). 

The  Tarieties  proceeding  from  these  isomorphous  substitutions  are  many  and  diverse ;  and  there 
are  still  others  depending  on  the  state  of  ci^stallization.  The  foliated  and  fibrous  kinds  early 
recoiyed  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  columnar 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  com- 
mon.   The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  name  Pyroxene  is  from  irvp,  firt^  and  ^iiH>f,  airanger,  and  records  Hauy's  idea  that  the  mine- 
ral was,  as  he  expresses  it»  "  a  stranger  in  the  domain  of  fire,"  whereas,  in  fact,  it  is,  next  to  the 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more  than 
counterbalanced  by  Hauy's  discovery  of  the  true  crystallographic  distinction  of  the  spedes,  which  • 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  distinct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  Augiie  is  only  entitled 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  wm^Uwniinaus ;  (B)  the  akmiMta. 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalence  of  the  magnesia,  lime, 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  bases. 
Yet  here,  also,  the  gradation  from  one  series  to  another  is  in  general  by  almost  insensible  shades 
as  to  composition  and  chemical  characters,  as  well  as  all  physical  qualities. 

I.   C!ONTAININa  UTTLB  OB  KO  ALUlOirA. 

1.  Lime-MoffneBia  JPyraxene ;  MALi.cx)LiTB.  (Basaltes  spatosus,  y  hwit,  pt,  Onmstedtf  68, 1758. 
Malacolit  AbUdffoard  (Ann.  Oh.,  xxxii  1800) ;  Delameth.,  J.  de  Phys.,  IL  249,  1800.  Alallte, 
Mussite,  Bonvomn,  ib.,  409,  May,  1806.  Diopside  (fr.  Ala)  K,  J.  d.  M.,  xx.  65,  1806.  White 
Coocolite.  Traversellit  Scheerer^  Pogg.,  xciii  109,  1864.)  Color  white,  yellowish,  grayish-white 
to  pale  green.  In  crystals :  deavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. G.=3'2— 3*38.  Contains  lime  and  magnesia,  with  less  than  4  p.  o.  of  protoxyd  of  iron. 
Formula,  (Ca,  Ag)  SL  AnaL  1  corresponds  to  (i  Oa+  }  ftg)  Si ;  anal.  2-7  to  (^  Ca  +i  Ag)  §i== 
Silica  66*7,  niagnesia  18-5,  lime  25*8. 

a.  MalacolUe,  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  translucent 
variety  from  Sal%  Sweden. 

I.  AUUUt  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usually 
striated  longitudinally,  and  came  originally  from  Mt.  Oiarmetta,  in  the  Mussa  Alp. 

c  TraverseUUe^  from  Traversella,  occurs  in  similar  long  g^sy  crystals,  usually  xectangalor 
(planes  i4^  i-t),  much  striated  longitudinally,  often  dear  green  at  one  end  and  colorless  at  the 
other ;  cleavage  parallel  to  I^  perfect 

cL  Musaite  is  white,  grayish-white,  and  apple-green  (according  to  Bonvoism*s  original  descrip- 
tion), and  occurs  in  prismatic  implanted  crystals,  and  also  in  masses  made  up  of  aggregated  crys- 
tals, the  obtuse  prismatic  edge  rounded,  and  with  deavage  parallel  to  the  Iraiae.  Nam^  from  the 
locality,  the  Mussa  Alp  (or  elevated  plane  of  the  Mussa). 
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The  optical  characters  of  malacoUte  are  as  stated  near  top  of  the  preceding  page.  Desdoizeaux 
fotind  the  axial  divergence  in  a  crystal  ft-om  Ala  for  the  red  rays  as  ohserved  in  the  air,  111'*  40' ; 
for  the  yellow  111*  20';  and  Hensser  ohtained  for  the  same  11 2®  27',  112*  12'. 

e.   White  OoccoUte  is  a  granular  variety.    The  original  coccolUe  was  green. 

Named  MakusoiUe  finom  /laXairor,  sofl,  because  softer  than  feldspar,  with  which  it  was  associated ; 
and  Diopside  from  Sis,  tunce  or  double,  and  otj/iSf  appearance, 

2.  Limb-Magneaiorlnjn  Pyrooaone;  Sahlitx.  (Malaoolit  pt  of  tmOtors,  Diopside  pt  J7.,  L  o. 
Sahlit  (fr.  Sala)  d^Andrada,  Scheror's  J.,  iv.  81,  1800;  J.  de  Phys.,  11,  241,  1800.  Baicalit  (fr.  L. 
Baikal)  Renovanz,  Crell's  Ann.,  il  1793,  21 ;  Baikalit  Karat.,  Tab.  34,  74^  1800.  Funkite,  Dufl 
Min.,  ill  7*>1,  1847.  CooooUt  d^Andrada,  Scherer*s  J.,  iv.  1800.  Protheite  (fr.  Zillerthal)  Ore. 
AsbestuB  pi.)  Oolor  grayish-green  to  deep  green  and  black ;  sometimes  grayish  and  yellowish- 
whito.  In  crystals;  also  deavable  and  granular  massive.  G.=8*25->3'4.  Named  from  Sala  in 
Sweden,  one  of  its  localities,  where  the  mineral  occurs  in  masses  of  a  grayish-green  color, 
having  a  perfect  cleavage  parallel  to  the  basal  plane  (0).  Formula  (Oa,  j&Lg,  ^e)  Si.  In  anaL  9, 
Ca :  Mg :  fe=2  :  1  :  2 ;  in  10, 11,  this  ratio=4 :  3  : 1,  correspondmg  to  Silica  58*7,  magnesia  18*4, 
lime  24*9,  proi  iron '8*0=  100. 

b,  BaikaUte  is  a  dark  dingy  green  variety,  in  ciystals,  deavable  like  the  preceding  parallel  to 
0.    Named  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

&  Froiheite  is  sombre-green,  in  crystals,  and  approaches  fassaite ;  from  Zillerthal  in  the  Tyrol 

d  IhinkUe^  is  dark  olive-green  coccolite  from  Boksater  in  Gothland,  having  a  larger  percentage 
of  J^e  than  lilg.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  induded  thai  con- 
tains 10  p.  c.  or  more  of  protoxyd  of  iroa 

e.  Dtallage.  (Diallage  pt.  J7.,  Tr.,  89,  1801.  Hypersthene  pt.  Bronzite  pt)  Part  of  the 
EO-called  diaOage,  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-green  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  motalloidal  or  brassy;  H.=4;  G. =3*2— 3*35.  Double  refraction  strong;  bisectrix 
negative ;  inclined  about  88°  to  a  normal  to  ir4,  and  showing  therefore,  when  viewed  through  i-i, 
a  single  system  of  rings  m  the  field  of  the  polarizing  instrument  (Dead.);  the  angle  35°  to  40°, 
observed  in  the  air  (24°— 26°  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baamgarten  in  Silesia;  a  grayish  hypersthene-liko  mineral  in  large  folia  in  the  gabbro  of  the 
Ruben  coal  mine  near  Neurode;  the  vanadiferous  bronzite  of  Genoa.  But  the  green  diallage  of 
Keorode,  analyzed  by  v.  Bath  (No.  4,  p.  219),  has  this  angle  about  49°  50' ;  and  so  also  that  of 
Bormio  in  Veltlin ;  diverging  thus  from  ordinary  diallage  and  diopside.  With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  frnTiusiid— the  part  that  is  easily  ftisible. 
Common  especially  in  serpentine  rocks. 

Named  from  SiakXaytt,  differenoe,  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diaUage-tike  mineral  rnnarogdite^  constituting,  with  saussurite,  a  rock,  is  in 
part,  at  least,  amphibole  (q.  v). 

8.  Iron-Lime  Pyroxene;  Hudbnebrgitb.  (Hedenbergite  (fr.  Tunaberg)  Bsrz,,  Nouv.  Syst.  MSn., 
206,  269,  1819;  Hedenberg,  Afh.,  11  169.  Lotalite  (fr.  Lotala)  Severgm,  before  1814.  Bolophe- 
lit  Breiih.,  Handb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  deavage 
easy  parallel  to  »-i.  G.  =:  3 *6 — 8*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  ]^e)  Si.  Anal,  correspond  to  (i  Oa+i  ^e)  §L  Named  after  the  Swedish  chemist, 
Ludwig  Hedenberg,  who  first  analyzed  and  described  the  mineral  Lotalite^  from  Lotala  in  Fin- 
land, is  in  black  lamellar  masses.  Beudant  gives  for  the  angles  of  hedenbergite  0  A  7=100°  10' 
—12',  /A  7=87°  15' ;  and  Breithaupt  for  the  Taberg  minerS  (Fyroxemu  diagonaiia  Breltb.)  /A  / 
=87*  28',  C=73°  61'. 

4.  JATne-MagnesiorMomganese  Pyroxene;  Sohbffbbitb  (Schefierit  J^.  A,  Mlchaetaon,  J.  pr.  Ch^ 
xc.  170).  Color  reddish-brown.  G.=3*39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese, 
and  in  the  absence  of  zinc  differs  from  jeffersonite.    Formula  (Ca,  iSlg,  Mn)  Si ;  from  Longban. 

The  RichterUe  of  Breith.  (B.  H.  Ztg.,  xxiv.  864,  1866)  is  near  schefferite  in  composition.  It 
occurs  in  adcular  crystals,  having  7  a  7=133°  38',  which  appears  to  be  the  angle  7A»-f  of 
pyroxene  (=133°  33'),  with  G.= 2*826;  color  isabella-ydlow,  rarely  pale  yellowish-brown,  and  is 
easily  Aisible.  If  the  prismatic  angle  is  7Ai-t  of  pyroxene,  the  mineral  belongs  here.  But 
Igelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisberg,  with  7  A  7=124° ; 
and  the  analyses  are  given  under  amphibole  (see  p.        ). 

5.  Lime-Iron^Manganese  Pyroxene.  A  variety  from  L.  Laach,  analyzed  by  Bischof,  is  here 
induded. 

6.  Lime'Jiron'I^anganese'ZmcPyroocene;  JBFPBBSONrrB  {Keatiftg  db  Vanuxem,  J.  Ac.  Philad.,  iL  194, 
1822).  Color  greenish-black.  Crystals  often  very  large  (3-4  in.  thick),  with  the  angles  generally 
roundedy  and  the  faces  uneven,  as  if  corroded.    G.=3*36.    Contains  lime,  magnesia^  protoxyd  of 
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iron,  and  protozjd  of  manganese,  with  ozyd  of  sine;  fonnula  (Ca,  te,  Ag,  ftn,  2n)  SL    Named 
after  Mr.  Jefferson. 

IL    ALU1IIN0D& 

7.  Ahminous  Lime-Magnesia  Pyroxene ;  Leucauoitb  {Dana),  Color  white  or  grayish,  CJon- 
tains  alumina,  with  lime  and  magnesia,  and  little  or  no  iron ;  formula  (Oa^  Ag)  (Si,  &^).  Looks 
like  diopside.     H.=6'6,'  G.=3-19,  Hunt    Named  from  A<«wof,  whUe. 

8.  Alwniruma  lAme-Uagnesia-Iron  Pyroxene;  Fassaitb,  Acgitx.  (For  sjn.  of  Augiie^  see  p.  212. 
Also:  Basaltische  Hornblende  pt.  Wem,,  Bergm.  J.,  1'792;  Basaltine  JRm.,  Min.,  L  219,  1794. 
Fassait  Wem.,  Hof&n.  Kin.,  It.  2,  110,  1817.  [Not  Fassaite  JDoUmUea,  which  was  a  zeolite.] 
Madureite  NutUd,  Amu  J.  Sci.,  v.  246,  1822=Amphibole  H.  Seybert,  J.  Ac.  Philad.,  ii.  139,  1821. 
Fyrgom  Breiih.^  Char.,  140,  1 832.)  Color  dear  deep-green  to  greenish-black  and  black ;  in  cryg- 
tals,  and  also  massive;  subtran^uoent  to  opaque;  Q.= 3*25— 3*5.  Optical  characters  as  for 
malaoolite.    Contain  protozjd  of  iron,  with  lime  and  magnesia;  general  formula  (Ca,  Kg,  ^e)  (Si, 

SI»). 

Oi  Faseaiie  (or  Pyrgom).  Indudes  the  green  kinds  found  in  metamorphic  rodca  Named  firom 
the  locaUty  at  Fassa  in  Piedmont^  which  affords  deep-green  cr3r8tals,  sometimes  pistachio-green, 
like  the  epidote  of  the  locality.    Pyrgom  was  so  named  from  nipywua^  a  tower, 

h,  AugUe.  Lotcludes  the  greenish  or  brownish-blade  and  black  kinds,  occurring  mostly  in 
eruptive  rocks,  but  also  in  metamorphia    Named  from  dvyfh  i^t^tre, 

&e  Augiie  of  Werner  (and  Yolcanite  Ddameth,)  induded  only  the  blade  mineral  of  igneous 
rooks — ^the  wkanic  schorl  of  earlier  authors. 

c  Aluminous  Diallage. 

9.  Aluminous  Iron^Lhne  Pyroxene;  Hudsonite  {Beck^  Min.  N.  Y.,  405. 1842).  Lamellar  or  cleav- 
able  massive.  Color  black.  Streak  green.  Often  has  a  bronze  tarnish.  (t.=3*5,  Beck;  3*43 — 
3*46,  Brewer.  Contains  lime  and  protoxyd  of  iron,  with  but  little  magnesia;  formula  (Oa,  l^e) 
(Si,  iitlt).  Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orango 
Co.,  N.  T. 

b.  PolyHte  of  Thomson  (Min.,  I  496,  1836)  may  be  the  same  compound.  It  is  described  as 
deavable  massive ;  G.=3*281 ;  H.=6 — 6*5 ;  color  black ;  opaque;  and  is  stated  to  oome  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix.— 10,  Asbestus.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
and  usually  fiezible.  But  most  asbestus  belongs  to  the  spedes  hornUendej  which  tends  more  to 
run  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  its 
association  with  known  varieties  of  one  or  the  other  spedes ;  and  this  method  is  not  free  ftx>m 
doubt    See  further  under  Hobnblende  for  description,  analyses,  and  localities  of  asbestus. 

11.  Breislakite  {Brocehij  Cat  di  una  raccolta  di  Bocoe,  28,  60,  70,  192,  1817;  Oydopeiie^  in 
"DeadL  Min.,  65,  1862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
lographic  identity  with  pyroxene  has  been  shown  by  Chapman  (Phil.  Mag.,  xxxvii.  444,  1850). 
The  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  has  been  made.    Named  after  Breislak,  an  Italian  geologist 

Lavroffiie  (Lawrowit  Yanadin-Augit,  Kokscharof,  BulL  Ac.  St  Pet,  xi.  78, 1866)  is  an  alumina 
pyroxene,  colored  green  by  vanadium,  from  the  river  Sludianka,  beyond  Lake  Baikal,  where  it 
occurs  coarse  granular  massive  with  quartss,  and  also  in  small  imperfect  crystals.  Cleavage 
affords  the  prism  87''  7' ;  and  there  is  the  usual  lamination,  from  compound  structure  parallel  to 
0.  The  color  is  fine  emerald-green.  It  contains  besides  silica  some  alumina,  iron,  lime,  mag- 
nesia, and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that  its  exact 
place  among  the  pyroxenes  is  not  certain. 

L  (JONTAIHINa  UTTLI  OB  KO  ALUIOKA. 

1.  lAms-Magnesia  Pyroxene;  Malaooliie.  Analyses:  1,  Nordenskiold  (Sdiw.  J.,  xxxi.  457);  2, 
H.  Bose  (ib.,  xxxv.  86);  3,  T.  Wachtmeister  (ib.,  xxx.  334);  4,  Hermann  (J.  pr.  Ch.,  xxxvii  190); 
5,  H.  Bose  (Schw.  J.  xxxv.  86,);  6,  Eammelsberg  (J.  pr.  Ch.,  IxxivL  340):  7,  P.  J.  Wiik  (Aippe, 
in  Act  Soa  Fenn.,  vL);  8,  Bonsdorff  (Schw.  J.,  xxxi  158);  9,  Kussin  (Bamm.,  4th  SuppL,  12); 
10,  Wackenroder  (Eastn.  Arch.,  xiii  84) ;  11,  Bninner  (Jahrb.  Min.,  186, 1855);  12,  Range  (Ramm 
Min.  Ch.,  452) ;  13-15,  T.  S.  Hunt  (Bep.  0.  Can.,  186S,  467,  4(S8) ;  16,  Bedner  (Z3.  Gh.,  xviii  897) 
17,  Mors  (N.  Qes.  Zurich,  48,  1861) :  v  / . 

gi         £l        te         ftn        Ag         6a         fi[ 

1.  Pargas,  th-gn.      66*40     2-50        2*88      22*57      15*70     ,  »n  0*43=09*43  N 

2.  Lonfl^ban,  ywh,      55*32     Fe2'16  Un  1*59      16*99      23*01     —^=99  07  Bose. 
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3.  Korwayi  wTl        57*40 

4.  Achxnato'sk,  wh.  63*97 
6.  OrrQfiiTi,  w,  54*64 

6.  Gukjd  6511 

7.  LapOdEO  (!)  52*40 


8.  Tammare,  wJl 

9.  Brazil 

10.  Zniftrthal,  wK 

11.  Sassgrat,  w, 
li.  Betzbanya 

13.  Ottawa,  0.,  w7l 

14.  Calomet  L,  grih. 

15.  High  Falls,  a,  yy. 

16.  OrenTille,  a 

17.  Zermatt 


54-83 
56*61 
54-16 
56*13 
56*08 
54-50 
54-90 
54-20 
52*54 
54*74 


£l        te 
0-48     


1-84 
0-28 

0-20 


1^ 

0-67 
2*00 


fig 
16*74 
17*86 
1800 
18-39 
17-93 
18-55 
17-82 
18-22 
16  20 
17-36 
18-14 
16*76 
17*02 
19-85 
17-82 


ca     a 


2810  — 

26*60  — 

24-94  — 

25-63  — 
22-55,  :^a 

24*76  ttO 

2511  — 

24-74  — 

25-78  — 

25-06  - 

25-87  0 

27*67  0 

25-65  0 

24-64  — 

22-90  0 


—=97*87  Wacht 
— =100Herm. 
—=100-66  Rose. 
—=99-67  Eamm. 
1-20,  1 0-87 =98  68  W. 
•82=99-78  BonscL 
— =99-74  KuBsin. 
'— =100  Wack. 
— =100-86  Brunner. 
— =99-82  Range. 
40=100-89  Hunt 
•80=100-13  Hunt 
•46=100-66  Hunt 
— =100-09  Redner. 
68=99-49  Merz. 


*  With  some  alnmlnA;  the  spectmen  SModated  with  Eozoon. 


Na  1,  crystalfl,  a.=8-267 ;.  2,  fr.  Longban  in  Wermland;  3,  fr.  Tjotten  in  Norway ;  4,  G.=3-28 ; 
6,  fr.  Finland ;  7,  ib.,  G.=8-215 ;  8,  ib. ;  9,  G.=3-37  ;  11,  fr.  the  Alps ;  13,  fr.  Canada,  G.=3-26- 
3-27 ;  14,  fr.  Caziada,  with  £ozoon;  16,  ib.,  G.=3-273— 3-275. 

2.  Lm/^Magnesiarlron  Pyroxene;  SaMUe;  FuankiUi,  1,  H.  Rose  (Bchw.  J.,  zzzy.  86);  2,  Reu- 
terekiold  (Jaliresb.,  xxr.  362) ;  3,  Hisinger  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Finsk.  Min.,  22);  6, 
6,  A.  Sidmann  (Ak.  R  Stockh.,  1848);  7,  Winchenbadb  (Ramm.  Min.  Oh.,  452);  8,  Rammela- 
berg(lb.,  452);  9,  G.  T.  Bowen  (Ajh.  J.  Sd,  v.  344);  10,  Erdmann  (L  c.);  11,  Payr  (Ber,  Ak. 
Wien,  XXV.  660);  12,  13,  H.  Rose  {L  a);  14,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  714);  16,  Schulta 
(ActFenn.,  1856);  16,  Rammelsberg  (J^r.  Oh.,  Ixxxvl  361);  17,  Funk  (Jahresb.,  1844,  862); 
18,  Beybert  (Am.  J.  ScL,  y.  116);  19,  BU  Rose  (L  a);  20,  a  W.  0.  Fuchs  (Jahresb.  Min.,  *62, 
802): 


Si 
64-86 
58*56 
54*18 


1.  Sala,  8cmu 

2.  Longban,  viff^ 

3.  "  " 

4.  Pargas,  gylL-gn,  52*67 

5.  Tnnaberg,  Qn.      541 8 
6u  "         ^      58*82 

7.  ICeseritz,^        54*46 

8.  EdeuTille,  ^.-&.  55-01 

9.  N.Hav'n,Ct,5aA.53-12 

10.  Tunab.,  Cocc^  gn.  53*50 

11.  Oberrochlitz,  u?^  55-03 

12.  Balecarlia,  ffn.  54-55 
IS.  **  "  54-08 
14  Bok8&ter,^nJis.   58-81 

15.  Finland,  gn.         52*00 

16.  Xaiaerst,  dk.  gn.  48'02 

17.  Nordmark  52-17 

18.  L.  Ghamjd.,  gn.    50*83 

19.  Taberg,  Wc  53-36 

20.  Radauthal,ML(})  61*78 


£l 

0-21 

0*25 

0*54 
0-90 
0*95 
2*46 

1-06 
0-76 

0-14 


0*85 
2*67 
0*42 
1-58 

2*48* 


*e 

4-44 

4*48 

1*45 

4-54 

8-69 

7-95 

3*78 

4-96 

601 

9-74 

4-84 


1-87 
2-18 

0-30 
0-89 
0-78 

0-60 
1-90 
8-16 


8-14litn0*78 

10*02     0*61 

10-01 

12*45 

13*67 

16-12 

20*40 

17-38 

16*91 


0-80 
1*28 
1*61 
tr. 
0-09 


fig 

16-49 

16-27 

17-81 

19-62 

15*01 

12-20 

14-39 

16-95 

14-60 

13-69 

15-71 

15-25 

11-49 

8-00 

1016 

9-74 

7-06 

6-83 

4-99 

703 


Ca 
23*67 
23-86 
22*72 
21-03 
2515 
28-55 
24-01 
22-80 
23-62 
2042 
20-72 
20-21 
28*47 
27-50 
22-60 
25-34 
22-00 
19-33 
22-19 
2100 


0*42=99*99  Rose. 

=100*29  Rent 

1-20=99-54  Hisinger. 

=98-30  Arppe. 

0*68=99-81  Efdm. 
0-64=99-90  Erdm. 

=99-83  Winch. 

0-86=100*07  Ramm. 
0-47=99*38  Bowen. 
0*27=100*18  Erdm. 

=99*46  Payr. 

=99*02  Rose. 

=99*67  Rose. 

0-29=99-61  Hauer. 

=98*76  Schultz. 

=100-62  Ramm. 

=99*88  Funk. 

0-67=99*09  Seybert 

=98*01  Rose. 

0-04,  ]Sfa  0*19,  fc  0-29=99-47  F. 


»  IndadesFe*  0*1-20. 


Na  2,  G.=3*27;  4^  crystals;  6,  G.=3-86;  8,  cryst,  a=3*294;  9,  deavable  massive,  G. 
=3*127-3*294:  10,  G.=S-30-3-37 j  11,  G.=3-395;  12,  13,  fr.  Bjormyresweden ;  14,  fr.  E. 
Gothland;  15,  a.  L  Afyensor;  16,  occurs  mixed  with  scolopsite;  18,  G. =3*877. 

3.  Iran-Lime  Pyroxene;  HedenbergUe.  1,  H,  Rose  (Schw.  J.,  La);  2,  Wolff  (J.  pr.  Oh,  xxxiv. 
236);  3,  Bochting  (ZS.  Nat  Ver.  HaUe,  Til  57): 


Si 

fe 

Ag 

Ca 

1.  Tnnaberg,  Bed. 

49-01 

26-08 

2*98 

20-87=98-94  Rose. 

2.  Arendal,  hk. 

47-78 

27-01 

22-95=97*74  Wolffi 

3.  D.  la  Garde 

52-28 

27-47 

7*46 

>    12-84-100  Sochting. 

Na  2,  G.=3-467;  3,  fr.  "Melaphyre." 
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4.  Lime-MoifnesicL'Manganeae  Fyroaene;  Sch^eriUr,    Amly^iM ;  Uicbaelsoii  (^  ^)i 

Si       Fe      te       An      Mg      Oft        H 
1.  Longban         52-31    3*97     1-63    1046     10^3     lBi]9    0  (ia=:ta-&3  IGiiuQl 

5.  JUm^/fxm-ifon^aiieM  iV^oxene.    Analjsis :  Bmchor  (I^^brb.,  iL)  t 

Si        &       ^e       Md      %      Oa      ^a       & 
KLaach         6083    2-16    13-60    7*66    8'4a    Sl-13    OSB    0'»8=10fr5€  Bi« 

6.  LirM'Irxm-Manganese'Zine  Pyroxene;  J^ferwmiVt.    AnalTBla ;  Mqh&uiii  (J*  pr.  Ckt 

Si       £l       Jfe       ^      2n     l^g      6a        ^ 
49-91     1-93     10-63     700    4-39     8-18     lfi'48    1^0=^98  62  Bermaim. 


IL  ALUMiKGxrs  Pysoxenb. 


7.  Lime-Magneaia  F. ;  Leucaugite.    Analyses :  T,  B.  Hunt  (Eop,  0.  Qm^  186%  ^^^ 


Si 

^ 

Fe 

% 

Ca 

1.  Bathurst,  G. 

61-60 

616 

0-36 

nes 

SB^fiO 

2. 

60-90 

6-77 

0-35 

18^14 

33-74 

r)o=?tno*&9  Bmit. 

O-dOis  100*46  Moiit 

8.  Lime-Magnesiorlron  P, ;  Fossatte,  ^u^'te.  AnaljSM  ;  1,  Etideraatacli  (Fogg p,  txx 
Delesse  (Ann.  d.  M.,  IV.  xa  293);  3,  Richter  k  Scbot^rer  (Sacha.  G^h,  Uipnk,  cl  93 
Barthe  (Ch.  CentralbL,  it  712);  6,  Haughton  (Dublin  Q.  J.  ^L,  v.  9&);  6^  Kadertyitoe 
Klaproth  (Beitr.,  v.);  »»  Kudernatscb  (L  a);  9,  Wadditig  (Za  G.,  x.  SW5);  10,  Bdmmc 
tI  497) ;  1 1,  Klaproth  (La);  12,  Kuderaatacb  (L  c^U  J-^^l^  '■  "WallershaUflen  (VuUl 
110);  16,  Rammelsberg  (Pogg.,  dii.  436);  17,  KudornaLech  (1.  c ) ;  18-30,  RaminfrlAii 
bcxxiii  468,  ciil  437);  21,  Walterebausen  (L  c.,  p.  110);  22,  T,  a  Hunt  (IWp,  G- 
468) ;  23,  Tobler  (Ana  C!h.  Pharm.,  xd.  230) : 


Si 

£1 

*e 

l^n 

Mg 

Oa 

ft 

1.  Fassatbal 

50*16 

402 

12-04 

13  43 

19*57 

— ft9*36  Knd^ma 

2,  Vosges 

49-16 

6-08 

7-19 

<r. 

15-^5 

m^i 

2'2G-9S'5l  Deli?s»e. 

3.  Travoreella 

61-79 

4-03 

7-67 

17  40 

lS-98 

=  0^-77  R.  A  a 

4.  Zillerthal,  gn. 

48-47 

8-22 

4-80 

\b-tyVi 

21-96 

0  7a=99'i7  BaiUie. 

5.  Skye 

60-80 

300 

9-61 

1-08 

nm 

19*35 

0*G0,  ^"ft.  Jto-(;6=t 

6.  Rhone,  &ib^-^(i)  60-42 

6-68 

7-40 

iG'Si 

18*78 

^Wrm  Kti4 

2         ii          i( 

6200 

6-76 

11-02 

0-26 

12*15 

14-00 

0^2&  =  ^*ji*:i  itlapr. 

8.  Vesuvius 

60-90 

6-37 

6-26 

U'43 

2i*96 

^^-liS-^l  Kn± 

9.         "        of  1631 

48-86 

8-63 

4-64 

tr. 

14-01 

:i<r62 

,  fV2':3^tl9-33 

10.         "        of  1868 

49-61 

4-42 

908 

14-22 

22-83 

,  Pe«nii  =  100*1 

11.  Frascati 

48-00 

6-00 

10-80 

1-00 

8  75 

2400 

=fl7-55  ELifirot 

12.  Etna 

60-65 

4-86 

7-96 

]HOl 

22-29 

=m^  Kn4 

13.      "    hk,               147-68 

6-74 

11-39 

0-21 

13ip0 

20-87 

0*28=100-02  Walt, 

14.     "    gnM)k. 

51-70 

4-38 

4-24 

'21*11 

1S'03 

0-49=99  »4  Walt 

IB.     "    MascaU 

49-69 

6-22 

10-76 

U-74 

18*44 

O'fi  1=99**5  Wait 

16.     "    Mt  Rossi 

47-38 

6-62 

7-89 

0-10 

15-i9 

19-10 

0-43.  Fe  3  SS=9f -63 

17.  Eiffel 

49-39 

600 

7-39 

K193 

22  46 

^=99-25  Kud- 

IB.  Hartlingen 

47-6-i 

8-13 

1302 

0-40 

1^-7G 

18*25 

19.  LLaach 

60-03 

372 

6-66 

0-16 

1343 

22*85 

^,^0  2*36 =99*14 

SO.  Schima,  Boh. 

61-12 

3-38 

6-46 

2-63 

12-83 

23  54 

^,  FeO^fi^^S-ii 

31.  Iceland 

49-87 

606 

6-92 

iG^ie 

22-00 

=liW  Walt 

22.  Montreal,  hk. 

49-40 

6-70  Pe  7-83 

13ni6 

3t*8a 

0  60,  ^u  0'74,  t  if  ' 

33.  Kaiserstuhl,  hn. 

44-40 

7-83 

11-81 

0-11 

10^5 

22*60 

|-O8,]J^»2)S,JvO05 

Nos.  1-5,  fr.  metamorphic  rocks ;  6-23,  fr.  eruptive  rocks.  2,  fr.  Ti^muaj, 
a  80-caDed  porphyry,  a.=8-136;  8,  var.  pyrgom,  G.=^i'294 ;  4,  G.=^'U96;  5.  the  i 
metamorphic  dolerite  on  Loch  Scavig  in  Skye;  G,  G-  =  3*347;  IB,  O.—a-iO;  US,  G.=^ 
G.=3-204;  16,  G. =3-228;  16,  G.=3-376;  18,0^^380;  19,  a=B-34S;  £0,  0,^8i 
dolerite,  G. =3-341. 

9.  Iron-Lime  P,  {wUh  little  Magnesia),  Analyses:  1^  DeviKB  im,  Ten&nS)^  IMS) 
stetter  (J.  pr.  Ch.,  xxviL  376) ;  3,  4^  Smith  ft  Bruab  (Am.  J.  ScL,  IL  xfi  369) ;  6,  Tlipc 
L496): 
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Si 

£1 

te 

ftn      ftg       Ca        £[ 

1.  Teneriffe 

2.  Azores 

3.  Hvdaomle 
4. 

6.  JPtiyUie 

48-05 
60-40 
89-80 
38-68 
40-04 

4-18 
2*99 
9-78 
11-06 
9-42 

23-41 
2200 
80-40 
80-67 
84-08 

9-40    14-96     =100Deville. 

2-40    21-10    0-30=99-19  HochBt 

0-67     2-98     10-39     1-95,  ^a  1-66,  ^  2-48=99-61  a  A  B. 
0-52     8-02     10-82     1-96,  ^a,  ife  416=100-17  8.  &  B. 
6-60     11-64    0-40-10208  Thomflon. 

Kos.  1,  3,  fr. 

Tolcanic  rocks ; 

3,  6,  fr. 

metamorphia    1,  G.=8-179. 

m.  DlALLAQE  AND  PSEUDO-HTPBRSTHENE. 

2  e.  Coaiainmg  little  cr  no  AlumincL  Analyses  :  1-6,  y.  Bath  (Pogg.,  zjcy.  583) ;  6,  Hermann 
(Bull  See.  Nat  MOBCOU,  1864,  273). 

8  e.  Abtmiruma,  Analyses :  7,  ▼.  Bath  (ZS.  G.,  iz.  246) ;  8,  9,  Begnault  (Ann.  d.  M.,  III.  ziiL 
101);  10-12,  Kohler  (Pogg.,  ziil  101) ;  l3,BammelBberg  (Min.  Ch.,  464);  14,  Kohler  (La);  16, 
T.  KobeU  (J.  pr,  Ch.,  xt  472) ;  16,  A.  Strong  (B.  H.  Ztg.,  xxiiL  64) ;  17,  Delesse  (Ann.  d.  M.,  IV. 
ZYL);  18,  SdiafhaiiU  (Ann.  Oh.  Pharm.,  U.  264);  19,  20,  A.  Streng  (I  a);  21,  Seybert  (J.  Aa 
Philad.,  IL  141) : 


& 

*1 

*e 

&n 

% 

Ca 

fi 

1.  Glatz.  ywK-gn. 

50-84 



8-47 

.... 

16-86 

21-86 

l-23=98-76  Bath. 

2.      "      (f  *  gn. 

6000 

0-42 

8-64 

— 

15-87 

21-11 

1-69=97-63  Bath. 

8.      "          '* 

61-78 

1-12 

10-97 

— 

16-58 

2004 

0-22=99-71  Bath. 

4  Neurode,  Me.  ffyp. 

.  68-60 

1-99 

8-95 

0-28 

18-08 

2106 

0-86=99-82  Bath. 

5.  Skye,         "      " 

61-30 

0-76 

18-92 

0-26 

14-85 

2015 

0-21=101-44  Bath. 

&  Achmat'sk,  DialL 

51-47 

1-15 

1-80 



15-63 

27-81 

2-39=100-26  Herm. 

4912 

3-04 

11-45 

15-83 

18-64 

1-46=98-94  Bath. 

8.  Piedmont,  Diall. 

5006 

2-68 

11-98 

17-24 

16-63 

2-18=99-61  Begnault. 

9.  Ural, 

52-60 

3-27 

6-86 



16-48 

20-44 

1-69=99-68  Begnault 

10.  Florence,      " 

63-20 

2-47 

8-67 

0-38 

14*91 

19-09 

1-77=100-49  Kohler. 

11.  Harz,            " 

53-71 

2-82 

808 

17-65 

17-06 

1-04=  100-27  Kohler. 

12.  Baste,  gnh.-bn. 

52-88 

2-82 

8-40 

17-68 

17-40 

1-06=100-24  Kohler. 

13.        "              " 

52-00 

8-10 

9-36 

18-51 

16-29 

1^0=100  36  Bamm. 

14.  Salzburg,  gn. 

61-34 

4-89 

8-23 

15-69 

18-28 

2-11=100-04  Kohler. 

1\       "        gy. 

50-20 

3-80 

8-40 

.._ 

16-40 

20-26 

=99-06  KobelL 

16.  Haizburg,  Diall 

52-84 

4-56 

9-41 

— 

1606 

18-16 

3-29,  alk.  0-39,  Pe  1*84,  ^  0-09, 
ti  0-22=101-86  Streng. 

17.  Odem,           " 

49-30 

6-50 

9-43 

0-51 

17-61 

15-48 

0-86,  €r  0-80=98-93  Delesse. 

18.  Genoa,  met  Di, 

49-60 

6-56 

8-28 



14-13 

18-12 

1-77,  V  3-66,  tfa.  376  Sohafli. 

19.  Harzburg.  Hyp, 

52-84 

8*06 

8-84 

15-68 

19-18 

0-66=99-66  Streng. 

20. 

51-26 

3-62 

911 

...1. 

16-69 

1918 

0-34,  Pe  1-08=101*23  Streng. 

21.  Wihnington,  '' 

52-17 

4'00FelO*73 

tr. 

11-38 

20-00 

1-27=99-60  Seybert 

No.  1,  fr.  gabbro,  G.=8*249;  2,  lb.,  G.=3-244;  8,  ib.,  G.=8-245;  4,  ib.,  G.=3-886;  6,  fr. 
hypersthene  rock,  G.=8-343 :  6,  G.=3-21,  H.=4-5 ;  7,  fr.  gabbro  of  Graubundten,  G.=8-i63 ;  8, 
met  diallage,  G.=8-261 ;  9,  met  diallage,  fr.  serpentine;  10,  fr. gabbro,  G.=8-266;  12, fr. gabbro, 
G.=3-23;  13,  fr.  gabbro,  G.= 8-300;  14,  G.=8-28;  15,  G.=3-2;  16, fr. gabbro;  18,  vanadiferous 
bronzite,  G.=8-26;  19,  20,  fr.  gabbro,  pseudo-hypersthene ;  21,  peeudo-hypersthene,  assoc.  with 
quartz,  G.=3-26;  B.B.  Ais. 

P3rr^  etc. — Varying  widely,  owing  to  the  wide  variations  in  composition  in  the  different  varie- 
ties, and  often  by  insensible  gradations.  Fusibility,  from  the  almost  infusible  diallage  to  8*76  in 
diopside ;  3-6  in  sahlite,  baikalite,  and  omphadte ;  8  in  jeffersonite  and  augite ;  2-6  in  hedenberg- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  their 
Aisibility  varies  with  the  amount  of  iron.  Jeffersonite  gives  with  soda  on  cbarooal  a  reaction  for 
line  and  manganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most  vari- 
eties are  unacted  upon  by  acids. 

Oba. — Pyroxene  is  a  common  mineral  in  crystalline  limestone  and  dolomite,  in  serpentine,  and 
in  volcanic  rocks ;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  and 
metamorphic  schists.  The  pyroxene  of  limestone  is  mostly  the  white  and  light  green,  or  gray 
varieties ;  that  of  most  other  metamorphic  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  different  shades,  from  pale  green  to  greenish-black,  and  occasionally  black ;  that  of  serpentine 
is  sometimes  in  fine  crystals,  but  often  of  the  foliated  green  k^id  called  diaUage;  that  of  emptiaa 
rocks  is  the  black  to  greenish-black  augile. 
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In  limestone  the  asaodates  are  often  hornblende,  soapoUte,  garnet,  ortboclafle,  sphene,  phlogo- 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc^  ciroon,  spinel,  rutile,  etc. ;  and  in  other 
metamorphio  rodcs  mostly  the  same.  In  eruptiTe  rocks  the  orystals  are  imbedded,  and  often  oocur 
witii  similarly  disseminated  chrysolite,  crystals  of  orthodase,  sanidin,  labradorite,  lendte,  etc. 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Fyroxmyte  is  a  metamorphic  rock  consist- 
ing mainly  of  compact  pyroxene  of  the  SahUte  section.  Utensalylet  from  the  borders  of  Lake 
Lherz,  in  the  departmejat  of  Ari^  in  France  (described  by  Gharpentier  and  Dufr^noy  as  a  yariety 
of  pyroxene),  is  a  green  pyroxenic  rock.  (For  constitution,  see  under  Spdvxl.)  Ptroxene  elonf; 
with  labradorite  constitutes  the  dark  gray  and  green  to  bla!ck  eruptive  rock  called  doleryie^  which 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  related 
rode  baaaU,  Dolmiic  and  baaaUic  lavas  have  the  same  composition.  With  leudte  it  forms  the 
leucUopkuTy  the  common  igneous  rode  of  Ycsutius  ;  and  with  nephelin,  nep?ielmyte  or  nqtheUri' 
doleryie,  anotlier  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rodcs  is  the  black  yariety 
augiie ;  and  it  often  occurs  in  distinct  crystals  of  the  forma  in  figs.  203-206.  Many  kinds  of  tufa^ 
and  the  earthy  basaltic  rock  called  wacke  (either  a  yariety  of  tufa  or  a  decomposed  basalt  or 
doleryte)  often  consist  largely  of  crystals  or  grains  of  augite. 

BiaUage  occurs  generally  in  serpentine  or  steatitic  TodjiL 

Many  foreign  localities  of  pyroxene  haye  already  been  briefly  indicated  (pp.  214-219).  The 
crystals  of  Ala  in  Piedmont  are  assodated  with  garnets  and  talc  in  yeins  trayersing  serpentine ; 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  Maine,  at  Baymond  and  Bumford,  diopside,  s^Uite,  eta ;  at  Deer 
Isle,  diallage  in  serpentine.  In  Vermont,  at  Thetford,  blade  augite,  with  chrysoUte,  in  boulders 
of  basalt.  In  Mcua^  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  good; 
Westfleld  and  Blanford,  diallage  in  serp.  In  Conn,,  at  Canaan,  white  cryst  2-8  in.  long  by  1—2 
in.  broad,  in  dolomite ;  in  Trumbull,  large  green  cryst.  in  limestone ;  in  Reading,  on  the  turnpike 
near  the  line  of  Danbiury,  small  transp.  cryst,  and  granular ;  at  Watertown,  near  the  Kaugatuck, 
white  diopside.  In  K  Fork,  in  N.  Y.  Co.,  white  cryst.  in  dolomite;  at  Warwick,  fine  crysL 
(descr.  and  fig.  by  y.  Bath,  Pogg.,  cxl  263) ;  in  Westchester  Oo.,  white,  at  the  Sing-Sing  quarries ; 
in  Orange  Oo.,  in  Monroe,  at  Two  Ponds,  cryst.,  often  large,  with  scapolite,  spheue,  eta,  in  lime- 
stone ;  3  m.  S.K  of  Greenwood  fUmace,  sahlite  with  ooosdite ;  i  m.  E.  of  same,  in  cryst.  with 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  drc. ;  1  m.  W.  of  Oofifee's  Hotel  in  Monroe,  blade 
coocolite;  ^  ul  N.  of  Edenyille,  gray  cryst ;  1  ul  N.W.  of  EdenviUe,  black  cryst.  in  limestone ; 
in  Cornwall,  the  yar.  hudaonite ;  near  Amity  and  Fort  Montgomery,  good ;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  coocolite ;  in  Putnam  Co.,  near  Patterson,  grayish- 
white  cryst,  abundant ;  at  Bogers'  Bock,  L.  (jreorge,  massiye  and  granular  (coocolite),  gray, 
green,  brown ;  near  Oxbow,  on  Yrooman  Lake ;  in  Lewis  Co.,  at  Diana,  white  and  blade  cryst ; 
in  St  Lawrence  Co.,  at  Fine,  in  large  cryst;  in  Essex  Co.,  near  Long  Pond,  cryst  (C  213),  also 
beautiful  green  coocolite ;  at  WiUsboro',  green  coocolite  with  sphene  and  wollastonite.  In  K  Jtr^ 
aey,  in  Franklin,  good  cryst  In  Pmn^  near  Attleboro\  cryst  and  granular ;  in  Pennsburj,  at 
Bumett^s  quarry,  diopside.  In  Maryland,  Hartford  Co.,  at  Cooptown,  diallage.  In  Delaware^  at 
Wilmington,  a  hypersthene-like  yariety  (anaL  2 IX  Nuttal's  MackareiiA,  In  Canada,  at  Bytown, 
subtrp.  white  cryst,  1-1^  in.,  in  limestone;  at  Calumet  L,  grayish-green  cryst  in  hmestono  with 
phlogopite,  some  appearing  to  be  altered  Eozoon;  at  the  High  Falls  of  the  Madawaska,  cryst. 
sometimes  1  ft  long  and  4  in.  wide,  having  cryst.  of  hornblende  attached ;  in  Eildau,  as  a  rock  ; 
in  Bathurst,  colorless  or  white  cryst ;  near  Ottawa,  in  large  subtrp.  cryst,  in  limestone ;  at 
GrenyiUe,  dark  green  cryst,  and  granular;  at  Montreal  Bougemont  and  Montaryelli  Mts.,  black 
in  doleryte. 

Alt. — Pyroxene  undergoes  alteration  in  different  ways,  as  has  been  well  explained  by  Bischof^ 
and  many  species  have  been  instituted  on  the  material  in  difibrent  stages  of  change.  In  the 
simplest,  there  is  only  a  taking  up  of  water,  produdng  a  "hydrous  augite."  The  water  found  in 
seyeral  of  the  analyses  already  dted  may  be  from  this  source.  In  many  cases  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  also,  a  loss  of  one  or  more  of  the  bases  (pf  which 
the  lime  and  iron  are  the  first  to  go),  through  the  dissolying  agency  of  waters  holding  carbonic 
add,  or  carbonates,  in  solution.    Thus  may  come  the  following  substances : 

18.  Htdrous  Augite.  Analyses  1,  2,  3  of  an  altered  sahlite  fh>m  Sala,  Sweden,  the  three 
analyses  made  on  difierent  fragments  of  the  same  piece,  by  H.  Bose. 

14.  PiOBOPHTLL  (Syanberg,  Pogg.,  L  662,  1839).  Also  from  Sala,  where  it  occurs  both  massiye, 
with  the  deayage  of  pyroxene,  and  fibrous,  of  a  greemsh-gray  color,  with  H.=2*6  and  Ot.z^'i'16. 
Analyses :  4,  Svanberg  (L  a).  Formula  deduced  &  Si+f  tL  Named  bom  wiK^oSf  biUer,  and 
^v\>,ov,  leaf,  in  allusion  to  the  odor  when  moistened. 

16.  PTRAMiOLrrB  (IhrdeMkidld,  Schw.  J.,  xxxi  389,  1820).  From  Fmland,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  scapolite.  A  pyralloUte  from  Sibbo  in  Finland  has 
been  named  VargaaUe,  after  Count  Vargas,  Huot  Min.,  ii.  676, 1841;  Wargasit  Cferm.  Analyses: 
5,  Nordenskiold  (L  a),  of  the  original  mineral  from  Storgord,  whitish  or  greenish-white,  with 
H.=3-6— 4,  0.=2'53<-2'78,  for  which  the  formula  AgSi+i£[  has  been  written;  6-14^  later, 


Digitized  by  VjOOQIC 


BIStLIOATES, 


221 


riMvii  BuMbergt  OLiid  Sella  (AnmL  Tuiik.  Min,,  ^^\  fk>m  dilT4:'r«.'t]t  Finland  looali- 
3fl£  carytlali  ttom  Storgm^  Q,  =  *J53;  T-IO,  from  Kulla  quarry  in  £imtu>;  8, 
!  in  fftructtire^  1L=3— 4;  a  and  10,  whitish  and  pofthy  |  i  1^  gteeu  and  colunmar, 
3—4,  from  Xakredaholm;  13^  BlmJlarf  tVom  >kr&bb&le;  13^  groeniah  and  vTaiiularf 
from  Haapakjtft;  14,  brnwni^b  or  grflyiBb-jollow  atid  columnar,  H,=i^,  6,==3'66, 
Tho  cryatailine  stnioturo  ia  tliat  of  p/roiene.  Named  ffom  Tiu,  /ifiS,  i^X.>f,  <iiW. 
I  Spar  in  part  (ScJiillerwIein  IVcrn.,  BaaHU  pU)  An  iinpnre  sen^ontinc^  rrom 
ira,  ha  ring  otU'o  the  denT^i^  und  forms  of  pyroxeuej  11.^3-5— 4^  G.  =  2'J> — 
('UUic^pe&rij  to  subvitr^uM^  color  dork -gT«<»n  to  piuohb^4 -brown.  Anal/sis  15, 
v^,  it  192) ;  16^  RoromeUb<?rg  (Pogg^  xliJt.  387).  See  further  ^ERFEJrnNE, 
ILUTX  (^S^jAierw,  Pog^j.,  ic>[j,  109^  li5S4)»  A  leek-green  mineral,  in  crjstala,  har- 
|i^frai»n«^  Ihim  Trari^rsollA  in  PiedoionL  Auaijais  *  17,  li.  Riehter  (L  c). 
ifiCn  (SdUewT,  Pogg,,  iciil  100,  1854).  Uas  a  leek-green  or  dflrk-greon  color^ 
mifllterod  p/roxene^,  liavinpc  tbe  oiyst^  pUnes  /,  i-\  i-i^  with  doa?agi0  piirallel  to 
gftfclwada  in  Finlnnd.  Auulyifit<a:  \%  H.  Biditor  (Pogg^  zi'liL  iOl;;  \%,  Fratik- 
•ewf  relbra  here  part  of  pyrailolit©  (anal  20^ 

mn-K  (tf.  Ztpkarwidi^  Jahrb.  geoL  H«?idia.,  iT.  695,  1853),     Approaches  atoatite, 
^fnish'jeUair  crjritalit,  soft  and  greasy  m  feel,  with  G.^l^BL     Analysii:  21,  v. 

r«  (j^rffiwfin,  Ac  H-  Stockh.j  1843,  p*  108).  Probably  a  ilSghUy  altered  pyroten© 
DeMeribe4  ts  occrtirring  granul&r  massiTo,  with  two  unequal  cleavages  mutunUy 
130';  with  EL =6,  G.=3"3til^;  color  yelbuiflh,  honey-yellow,  and  lustre  Titreous. 
MiUAim  (L  t),  Fornmk  dodiu^d  (Mg,  f*e)  Bi  +  i  £L  Prom  Berg&n  In  Norway. 
r,H0lit«dL 
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IS  «lii4fi*d  iOro*  altered  pyroxe^ea  (Logan^s  Rep.,  1963,-190)  from  OonAdat  related 
KUltlOa  to  Ml  logHnite  (w'hich  ia  altered  liomblcnde  \  see  nndor  HoRyfiLKyDE) ; 

I  DlAUtAQW  (I  ^t  p.  469K  that  miy  be  examples  of  Other  altcntionfl  <^the  vp^eicw^ 
rti  hia  analjvci  :  No.  1 ,  of  a  brittk  cl«aTable<tuaBa!Te  minetal  formmg  a  bed  in  a 
to  in  North  ElmsJey,  hji?iiig  the  ebarageaof  pyroione  porfwt;  11,  =  3^  (3*  =  2*5^8 
g««vniib-gfiay ;  pov^der  uuctuoufu  No.  %  a  «imibr  material  from  N^  Bargoss, 
rtg9  of  pyn>i*?tin;  a  waiy  liifltre;  11  =  2—3,  and  G,= 2-33 —3-35;  pale  grayieh- 
I  imetuoaa  feei.  No.  A,  a  ooarae>  oLea arable,  brooaeKaotored  dinUagei  fonniiig  a  rock 
i»  a  rock  irom  Orford^  eonsiBting  of  small  coasaea  of  pearly^  tratwluoeut,  celandine- 
irith  iL=SO,  and  G.=3*02— 303: 
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A  complete  remoyal  of  the  lime  and  iron  produces  gteaiite  or  UdCf  a  common  material  of  paeudo 
morpha.  Jiensselaerite  ia  a  variety  of  steatite  (see  TaloX  having  sometimes  the  cleavage  of 
pyroxene.  Pyrallolite  is  also  in  part  talc  or  steadte  (anal.  6,  18,  14).  Saponiie  and  eerpeniine 
(q.  V.)  are  other  results  of  the  same  kind  of  alteration,  they  consisting,  like  talc,  of  silica, 
magnesia,  and  water.  BbrUmUe  is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  Co., 
N.  Y.,  with  chondrodite. 

The  following  are  other  kmds  of  pseudomorphs :  Hematite,  Limonite,  Magnetite,  Palagonite 
(which  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitic  varieties,  the  protozyd 
of  Iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  stnd  the 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  {?iemcUiie)y  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  brottmish-yellow  color,  the  color  of  the  hydrous  sesqui- 
oxyd, or  HmonUe,  Magnetite  is  another  result,  and  probably  through  the  alteration  of  one  of  these 
oxyds  as  an  intermediate  state. 

FalagonUef  as  fiunsen  has  observed,  is  one  of  the  products  arising  in  part  fh>m  the  diange  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  from  doleritic  or  basaltic  lavas  abounding  in  pyroxene. 
Bunsen  remarks  that  palagonite  may  be  made  artificially  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product,  after  waslung,  is  hydrated, 
pulverulent,  and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest 
palagonite  of  Iceland.    For  analyses,  see  p.  483. 

Epidote  is  another  mineral  resulting  fh)m  the  kind  of  change  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harzburg  (see  analyses  of  others  on  p.  21 9^ 
A.  Streng  found  (B.  H.  Zcg.,  xxiii.  54)  Si  45*73,  £l  5*60,  Fe  121 8,  ^e  8*00,  Mg  12'56,  Oa  8*86, 
alkalies  0*55,  £[  4*68=98*15— a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

Oimoiite.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up,  there  may  result  cimoUte  (q.  v.),  a  whitish  day-like  earth,  which 
has  been  observed  constituting  pseudomorphs  of  aug^te  at  Bilin  in  Bohemia.  In  the  change  to 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent^  from  an  external  souroe, 
as  from  feldspar  decomposing  in  the  same  rock.  Plsani  gives  the  following  composition  of  a 
greenish  aluminous,  although  talc^like,  pseudomorph  having  the  angles  of  pyroxene  (0.  B.,  liv. 
61): 

Si  'JH  te         Mg         Ca         ]^a  &  ti 

66-52        20*49        2*67        6*94        0*93        8*82        8*88        7*40 

GlauconUe.  Mica,  Under  the  acUon  of  alkaline  waters,  alkalies  may  be  introduced.  Thus 
the  hydrous  mineral  glauconUe  (q.  v.)  or  green  earth  may  result  as  a  constituent  of  some  augite  pseu- 
domorphs ;  or  the  essentially  anhydrous  mineral  mica^  which  has  been  observed  by  Ejerulf  as  a 
pseudomorph  after  augite,  in  the  Eiffel.  Kjerulf  gives  the  following  analyses  (1)  of  an  unaltered 
augite,  and  (2)  the  mica  derived  from  it : 


Si 

£1 

*e 

Mg 

Ca       Sa 

fe       IgBL 

1.  Augiie 

60*21 

694 

7*59 

13*66 

19.86     

0*33=98*58 

2.  Mica  pseud. 

43*10 

15-06 

23*25 

10*82 

0-81     0*82 

4*62    1*50,  with  ti  1-03  as  impurity. 

AcmOe  (q.  v.)  is  considered  by  Bischof  and  Rose  a  pyroxene  altered  by  the  alkaline  process. 

Quarto.  Opal  Caldte,  The  removal  of  the  mineral  by  the  decomposing  and  dissolving 
agencies  may  be  attended  by  the  introduction  of  silica  frx>m  the  waters  present,  &ese  waters  hav- 
ing become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudo- 
morphs, either  anhydrous  like  qwxriz^  or  hydrous  like  opaJL  One  such  from  Vesuvius  is  described 
by  Bammelsbeig,  which  still  contained  some  part  of  the  bases,  affording  him  on  analysis  (Pogg., 
lixx.  387): 

8i  86*31,    ill-58,    Pel-67,     Mg  1*70,    Oa  2*66,    ift  5-47 =98-42. 

In  some  cases  the  waters  hold  m  solution  carbonate  of  lime  instead  of  sihca,  and  this  salt  of 
lime  Gonseqt^ntly  takes  the  place  of  the  removed  mineral,  and  so  calciie  pseudomorphs  after  py- 
roxene are  produced.  • 

22.  Uralttb.  Augite  also  occurs  altered  to  horMende^  and  the  product  has  been  named  wralite 
by  Bose  (Pogg.,  xx.  822,  1 830,  xxvii  97,  xxxu  619).  The  crystals  have  the  form  of  augite,  but  tlie 
deavage  of  hornblende,  /A  /=  124° ;  they  appear  to  consist  of  an  aggregation  of  minute  hornblende 
prisms.  They  are  subtransparent  in  very  thin  laminsB,  have  a  deep-green  color,  a  greenish-white 
streak,  with  H.=6  or  nearly,  and  G.=3'14— 315,  Ural;  3*278,  Silesia,  v.  Rath.  Analyses:  1, 
Kudematsch  (Pogg.,  xxxvii  686);  2,  Bammeisberg  (Min.  Chem«,  490);  8,  a.  v.  Bath  (Pogg.,  zcii 
667): 
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Si        21        j*e      IBCd      ftg        Oft         A 

1.  Ural        53-06    466    16-37      «r.      12-90    12-4t   =99  36Kuder. 

2.  "  60-76    6-66     16-48    0*79     12-28    11-69     I •80=99-34  Ramm. 

3.  Silesia     48*70    082    26-21   12*01     11-26     1*01,  alk.  ;r.=99  Rath. 

TJralite  was  obtained  hj  Bose  Arom  a  green  porphyritio  rock  at  Mostoy^ja,  Lake  Baltym,  neai 
Katharinenberg,  and  at  Canninskoj,  near  Miask,  in  the  UraL  It  has  since  been  reported  from 
Aiendal  in  Norway ;  Tarignolo,  near  Predazso  in  the  Tyrol ;  near  Neurode  in  Silesia,  in  green- 
stone; Tnnguragua  in  Quito;  Mysore  in  India. 

Aztifl—Diopside  has  been  observed  as  a  Aimaoe  product  at  the  iron-works  of  PhilipsbuTg,  N. 
Jersey  (Q.  J.  Bnish,  Am.  J.  Soi.,  IL  zzxix.  182) ;  and  dark-colored  pyroxene  at  Gaspenberg;  in  an 
old  furnace  neu*  Hacheburg;  a  copper  ftumace  near  DiUenburg;  at  Fahlun  and  Oldbury;  a  man- 
ganeee-augite  at  Magdesprung. 

F(»ined  in  crystals,  as  diopside,  artificially  by  the  action  of  chlorid  of  silicon  on  magnesia 
(Daubree) ;  also,  a  grayish-white  var.,  by  mixing  tha  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Augite  in  small  yellow  oystals  has  been  found  in  old  Aimaioles  at  Eiteikopfe,  near  Andemach 
(r.  Bath). 

238A.  OxPHAorn.  (Omphazit  [ftr.  Baireut]  WertL,  Hoffm.  Min.,  il  2,  302, 1812;  BreUh.^  lb.,  !▼. 
2,  125,  1817,  Handb.,  612,  1641,  B.  H.  Ztg.,  xxiv.  365,  397,  1866.) 

MonoctinicL  Cleavage*:  in  two  dlrectionB  with  the  interangle  116'',  one  perfect,  the  other  imper- 
fect Massive,  granular,  disseminated.  H.=6— 6.  0.=3*2— 3*8;  3-178— 8-231,  Breith.;  3*263, 
fr.  Ober-Pferdt,  3-270,  tt.  between  Wustuben  and  Weppenreuth,  3-248,  fir.  SOberbach,  8*301,  fr, 
Stambach,  all  in  the  Fichtelgebirge,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Ocmp. — ^Analyses  by  J.  S^enscher  (B.  H.  Ztg.,  xxiv.  897) : 


§1 

£l 

*e 

fig 

Ca 

^a 

i 

ign. 

1.  Ober-Pferdt 

62-57 

9-12 

6-32 

13-75 

17-41 

1*11 

0-28 

0*32=99-98 

2.  Wustuben 

62-85 

9*69 

4-08 

12-85 

1805 

1-73 

0-3*2 

0-62=99-69 

3.  Sflberbach 

62-77 

9-19 

4*81 

18-60 

1811 

1*22 

0-41  =  100-11 

4.  Stumbach 

6216 

8*71 

11-63 

10*77 

1416 

0-87 

0*14 

0-60=99-94 

6.  Pacher,  Styria 

60*29 

6*67 

3*26 

16-2-2 

21-50 

0*88 

0*88 

0-45,<5r2*07=100-64 

AnaL  1  gives  for  theOratioofft,fl,  Si,  2-6:1  :6-l;  No.2,  2-8: 1 :6-4;  No,  5, 18-8  :  876  :  2618 
(difTering  much  from  those  adopted  by  Fikenscher).  Although  much  caro  was  taken  to  use  the 
pure  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumina  silicate ;  and 
possibly  with  lime-garnet  or  kyanite,  which  are  its  associates.  If  this  be  the  case,  the  mineral 
may  still  be  pyroxene  or  hornblende,  as  has  been  supposed.  After  an  examination  of  the  mineral, 
we  regard  with  doubt  the  cleavage  angle  given  by  Breithaupt 

Omphacite  occurs  near  Hof  in  Baireut,  Bavaria,  at  the  locaUties  mentioned  above,  and  also  at 
Pacher  in  Styria.  It  is  intimately  mixed  with  a  lime-garnet,  and  also  usually  with  kyanite,  mak- 
ing the  tough  greenish  rock,  spotted  with  pale  garnet,  called  eclogyie.  The  rock  contains  often 
scales  of  a  silvery  mica.  The  name  OmphaciU  is  from  a^/^o^,  an  unripe  grapet  alluding  to  the  color , 
it  is  among  the  names  of  green  stones  mentioned  by  Pliny. 

238B.  YiOLAir  Breithaupt  (J.  pr.  Ch.,  xv.  321,  1838).  Occasionally  in  prismatic  crystals,  afford- 
ing, according  to  Desdoizeaux,  the  angles,  and  the  planes  /,  i-i,  t-t,  and  »-8,  of  pyroxene,  and  cleav- 
age in  the  direction  of  /.  Usually  lamellxur  massive,  sometimes  fibrous.  H.=6.  G.= 8*233. 
lAStre  waxy.    Color  dark  violet-blue.    Translucent,  but  in  thin  plates  transparent 

Damonr  obtained  (Desdoizeaux's  Min.,  L  66),  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (unsatisfactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appears  to  be 
tremoliteX  Si  56-11,  %1  9-04^  ^e  2*46,  Mn  2-54  Mg  10-40,  Oa  13-62,  ^a  5*63, =99*80.  Plattner 
had  previously  ascertained  by  his  trials  (J.  pr.  Oh.,  xv.  821)  that  it  was  a  silicate  of  alumina,  iron, 
manganese,  lime,  magnesia,  and  soda. 

It  is  unaltered  in  the  closed  tube.  B.B.  ftises  easily  to  a  dear  glass,  coloring  the  flame  yellow 
(soda).    With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  violet  with  manganese, 
greenovite  and  manganeslan  epidote,  in  the  braunite  of  St  Marcel,  in  the  valley  of  Aosta,  Pied- 
mont   JEI^amed  from  its  color. 


239.  JBQIRmi.    ^girin  Esmarki  Berzelius,  Jahrb.  Ifin.,  1886,  184. 

Monoclinic,  and  isomorphons  with  pyroxene.    Cleav^e :  i-i  perfect ;  J 
!S6  60 ;  i4  still  less.    IlBual  in  Btriated  or  channelled  prisms. 
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H.=5-5— 6.  G.=3-45— 3-58 ;  8-578,  fr,  SknadSe,  Hammekbe^ 
fr.  Berkevig,  Pisani.  Lustre  vitreous.  Color  greeuish-blaek,  8ttm 
green.     Subtranslucent  to  opaque. 

Oomp.— ft«Si'+FeSi«=(ift*+iPe)Si«=,  if  ft=C3  +  l?fft  +  f'e^  Silica  60*7,  „. 
22*6,  protoxyd  of  iron  10*1,  lime  7*9,  soda  8*7=100.  Aafllirsea:  I,  Eamaael^berg 
802) ;  2,  Pisani  (0.  R.,  lyL  846) : 

Si     £l     Fe     ^e    Hn  Mg   Cs^     ttL     t 

1.  Skaadoe    60-62  1-22  22-07  880  1*40  V-IE  597     9  29  0»I^100  Tl  L™_ 

2.  Berkevig  52-11  2*47  2280  8*40   u41  260  1^10,  tt  i^lO-lUl*10  fii 

For  an  imperfect  anal  bj  Flantamonr,  see  BibL  UniT.  Cren^re,  184K 

As  Bammelsberg  observes,  eagirine  holds  the  sjime  roliition  in  oompoeition  to  npfl 
arfvedsonite  does  to  hornblende;  in  eaoh  alkalies  WiJig  pn3S@nt,  and  fi&&qiiioT>^d  of  isw 
to  a  large  extent  the  protoxyd  bases. 

Pyr.,  etc. — B.B.  fuses  easily,  coloring  the  flume  yellow  (soda) ;  givea  ft  oaagnetb  | 
diarooal    Not  appreciably  attacked  by  acids. 

Obs.— Occurs  with  leuoophanite,  canorinite,  ekiolite,  In  Norway,  near  Brevlg,  on  tl 
Skaadoe,  and  at  Berkevig: 

Von  Homberg  obtained  from  a  perfect  crystal  from  Lamoej  /a  7=87"  31 '  — 87 '  47',  a 
—92**  20',  the  variation  owing  to  a  slight  irregularity  in  the  pdam,  the  edgee  aad  facM 
quite  parallel 

Named  after  .^Igir,  the  Scandinavian  god  of  the  sea. 

240.  AOBSXTE.    Achmit  SirSm,  Ak.  H.  Stockh.,  1821,  160,  aod  J3^rx,  tk,  lU.    Ak 

Monoclinic.  6?=7r,  /A  7=86^  56' ;  a :  J :  c= 
1:0-9135.  Occurring  planes:  0;  vertical,  *-i*, 
dome,  24;  pyramidal,  4-*2,  —12-3,  1^,  4-2  repli 
edge  between  24  and  iW,  Cleaviigo  ;  /dktinct;  i- 
Plane i-i  often  longitudinally  striated  or  elmnneOed. 
composition-face  tri ;  eonmion. 

H.=6.  G.=3-2— 3-53  ;  3*43,  Raramekberg,  jii 
crystal;  3*53,  same  pulverised.  Lustre  intreoufl^  ii 
to  resinous.  Streak  pale  yelloj^isli-gray.  Color  h 
or  reddish-brown ;  in  thefracrtureblackiali*gr©eii.  i 
Fracture  uneven — eartliy*  Brittle.  Plane  of  opti 
parallel  to  clinodiagonul  section,  DescL 

Oomp.— &«§i"-+-2FeSi«r^(^  Tl"  i-  |1Pe).^l"^,  if  STai  l^e=^St  U  « 
sesquiozyd  of  iron  30*4,  protoxyd  of  iron  61^  eoda  13'2.    Analyse 
Eelius  (Ak.  H.  Stockh.,  182  r,  l&O);  !^  Lohuot  (Thomson's  Min^ 
Bammelsberg  (Pogg.,  ciii  3Q{») : 
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gi      Fe 

1.  Rondemyr  66*26  31*26 

2.  "  62*02   


3. 


61-66  28-28 


Un      f^      An     Cr  ^a 

luB 0  7d  I0  4a,filf*.:«i| 

28'Oa    S49    0-88  i:^38,  %O*0t 

5-33   Odfl  12  4e,    t  0^S» 


The  protoxyd  bases  are  mainly  soda  and  protoxyd  of  troo.  Bammekberg  makea  tJi 
the  former  to  the  latter  3 : 1.  The  ratio  of  the  protoxyds  to  the  s^^uioxyds  ti  1 :  3^ 
1 : 1  in  SBgirine,  and  I  :  4  in  spodumene.     Anal  1  jciivc^  tho  0«  ratio  for  bases  and  s^ci; 

P3rr.,  etc — ^B.B.  fUses  at  2  to  a  lustrous  black  liingtiotic  ^lobulo^  cdoring  tLo  flaniA  ik 
and  wilji  the  fluxes  reacts  for  iron  and  sometimes  luiingane^c.    Slightly  asAiod  upon  Igr  \ 

Obs. — Aomite  occurs  at  Rundemyr,  4  m.  S.  of  Dupj^emd^  near  Kong^btirK  ia  hor^mft 
crystals,  sometimes  nearly  a  foot  long,  imbedded  in  feldspar  and  qxmrt^ ;  thti  crysioli 
maded  and  bent|  and  quite  firagile. 
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Named  from  '«ir^4,  apoiflif  in  aUaaion  to  the  pointed  extxemities  of  the  crystals. 

G.  Bose  has  suggested  that  acmite,  as  hitherto  observed,  is  probably  in  a  somewhat  altered 
condition,  and  that  possibly  the  (egirine  of  Brevig  is  acmite  in  an  unchanged  state  (Kryst.  Ch. 
MiiL,  76,  1852). 

241.  RHODOMTTB.  Bother  Braunstein  pt  Mm,  of  last  Gent ;  fr.  Kapnik,  HuprecM  (with  anaLX 
Phys.  Arb.  Wien,  L  56,  1782;  Oreirs  Ann.,  L  297,  1790.  Eothbraunsteinerz  pt  Wem. 
DIchtes  Both-Braunstoiners  (Kapnikker  Feldspath)  KcwsLj  Tab.,  54,  78,  1800  (favoring  its  being 
a  distinct  species,  while  others  (Haiiy,  Beuss,  eta)  supposed  it  the  carbonate  mixed  with 
quartz).  Bothstein  pt,  Eieselmangan,  Mangankiesel,  Germ.  Manganese  Spar  pt ;  Bed  Man- 
ganese; Bisilicate  of  Manganese.  Bhodonit  Jaschef  G«rmar,  in  Schw.  J.,  zxvL  112,  1819 
Hydropit  Germar^  ib.,  115. 

BuBtamito  (fr.  Mexico),  BisHioate  de  Mangan^e  et  de  Ohaux,  A,  BroTign.,  Ann,  ScL  Nat,  viii. 
411,  1826.  Fowlerite  (ft.  Hamburgh,  N.  J.)  Shep.,  Min.,  186,  1882,  ii.  25,  1835.  Kapnikite 
muft,  L  239,  1841.  Paisbergit  Iffdslram,  (Efv.  Ak.  Stookh.,  148, 1851 ;  J.  pr.  Oh.,  Ut.  192, 186L 
Mangan-Amphibol  JSerm.,  J.  pr.  Oh.,  xlvii  7,  1849=rHennannlt  Kenng.y  Min.,  71,  1863=Onm- 
ndngtonit  Bamm,,  Min.  Oh.,  473,  1860. 

Triclinic,  but  approximately  isomorphotis  with  pyroxene.  Angles,  accord- 
ing to  Greg  and  Dauber,  and  also  those  of  pyroxene : 
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Greg. 

Dauber. 

Id  Pyroxene. 

lAl 

87°  20' 

87°  38^ 

87°    5' 

OaI 

98   50 

93    28i 

100    57 

Oi\I' 

110  40 

111      8i 

100    57 

Ihi^ 

136   20 

136      8i 

133   32i 

IMA 

138   20 

138    Hi 

136   27i 

/A2 

148  42 

148   47 

144   85 

/'AS' 

142  30 

142   39i 

144  85 

Ja2' 

86   35 

85    24 

^SQ 


it 


Cleavage :  /perfect ;  0  less  perfect.    Usually  massive. 

H.=5-5-6-5.  G.=:3-4-3-68;  3-612,  Longban;  3-634,  Siberia;  3-63, 
Stirling,  Hermann.  Lustre  vitreous.  Color  light  brownish-red,  flesh- 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  black  outside 
from  exposure.  Streak  white.  Transparent---opaque.  Fracture  con- 
choidal — ^uneven.    Very  tough  when  massive. 

Oomp^  Var. — Silicate  of  manganese,  Sin  8i=Silica  45*9,  prot.  manganese  64-1=100.  Usually 
some  J^e  and  Ca,  and  oocasionallj  2n,  replaces  part  of  the  liln. 

1.  Ordi-nary,  (a)  Oiystallized.  Either  in  crystals  or  foliated.  The  ore  in  crystals  from  Pais- 
berg,  Sweden,  was  named  Paif^tergiie  under  the  idea  that  it  was  a  distinct  species.  (&)  Granular 
massive. 

2.  Calciferow;  Bxtbtahitb.  Contains  9  to  16  p.  a  of  lime  repladng  part  of  the  Irln.  Often 
also  impure  from  the  presence  of  carbonate  of  lime,  which  suggests  that  part  of  the  lime  replacing 
the  Mn  may  have  come  firom  partial  alteration.  G-rayish-red.  Named  after  Mr.  Bustamente,  the 
discoverer. 

3.  Zatdferova ;  Fowlerets.  In  cryHtals  and  foliated,  the  latter  looking  much  like  deavable  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  Inch  through,  /a  I=S6'*  80',  Torrey.  G.= 
8*34,  Breith. ;  8*44,  Thomson.  This  mineral  is  mentioned  by  Fowler  in  Am.  J.  Sd.,  Iz.  246, 1826  as 
SUieeovs  oxyd  ofmangcmeae  from  Sterling,  N.  J.,  and  as  often  containing  dysluite  (zindferous  spinel). 
It  occurs  under  the  same  name  in  Robinson's  Oat  Amer.  Min.,  298, 1826.  It  is  Thomson's  ferro' 
mUeate  itfmangcMeae^  Ann.  Lye,  N.  Y.,  iii.  28,  1828. 

Analyses:  1,  Berzelius  (Afhandl,  I  110,  iv.  882);  2,  3,  Ebelmen  (Ann.  d.  M.,  lY.  yii.  8);  4, 
Hermann  (J.  pr.  Ch.,  xlvll  6) ;  6,  A.  Schlieper  (This  Min.,  463, 1860) ;  6,  Igelstrom  (J.  pr.  Ch.,  liv. 
190);  7,  H.  Hahn  (B.  H.  Ztg.,  zz.  267);  8,  Dumas  (Ann.  ScL  Nat,  viiL  4U);  9,  Ebehnen (I c.) ; 

16 
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10,  Baznmelsberg  (ZS.  G. 
melsberg  (Min.  Ch^  459) 


xyiil  84);  11,  Piflani  (G.  B.,  IxiL  102);  12,  Heimaim  (L  gl);  13,  Bam- 


A.  1.  Longban 

2.  Algiers 

3.  8t  Marcel 

4.  Gommingtoii 

5.  " 

6.  PaiOergUe 

7.  Elbingerode 

K  8.  MezioO)  Bust 
9.        "  " 

lo!     "      " 

11.  Vioentlne  " 

a  12.  Stirling,  IbwL 
18.        "  « 


Si  ^e 
48-00 
45-49 
4«-37 
48-91 
61-21 
46-46 
44-86 


6-42 

1r. 
4-S4 
3-31 
1-62 


49-04 
89-46 
47-38 
46-74 
42-65 
41-88 
42*98 


Zn 


48-90  0-81  86-06 

44-46  1-15  26-96 

47.86  42-08 

46-19  105  28-70 


46-48 
46-70 


7-23    31-52 
8-35    81-20 


5-85 
5-10 


0-64 

217 

8*09 
2-81 


a       CaC 

-=100*38  Berz. 

=98-63  Ebelmen. 

=99-2»  Ebelmen. 

=  1 00  Hermann. 

=101-13  SchUep. 

.=  100*69  Igelstr. 

0-95    ^,Xl0*74,Fe8*0*40 

=100*65  Hahn. 

14.57  =1 00*84  Dumaa. 

14.43  12-27=99-90  Ebelmen. 

9-60  0-72  =99*75  Bamm. 

13*23  3*06     6*96=101-85  Piflanl 


4*50 
6-80 


100 
0-28 


-=99-67  Hermann. 
-=100*74  BanmL 


Schlieper  found  his  spedmen  (one  Aimished  by  the  anthor  and  seemingly  unaltered)  to  consist  partly 
of  carbonate  of  manganese  and  other  bases.  By  digestion  in  oonoentrated  muriatic  acid,  it  afforded 
90-15  per  cent  of  siUcate  of  manganese,  and  9*85  soluble  portion.    The  latter  gave  on  analysis: 

An  0  50*52        j^e  0  8-60        Ca  0  3717        %  0  2*44        iftand  loss  1*27=100. 

Ten  p.  a  of  carbonates  had  been  preyiously  found  in  the  Oummington  mineral,  by  E.  Hitch- 
cock. Allowing  that  the  ten  p.  c.  of  carbonates  in  Schlieper's  specimen  had  been  formed  at  the 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silica  in  minute  points 
or  grains,  as  was  obTious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  diiferent  from  that  of 
rhodonite. 

Hermann's  Manganrampkibol  (L  c.)  was  based  on  an  analysis  of  this  Oummmgton  mineral 

Buprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  55*06,  manganese 
85-16,  uron  7-04,  iScl  1*56,  water  0*78=99-59.    Huot  based  his  species  KapnikUe  on  this  old  analysts. 

Brandes  obtained  for  the  HydropiUy  a  rose-colored  ore  from  Kapnik,  having  G.=2-8  (Schw.  J., 
xxvi)  Si  58-60,  ttn  41*93,  ^e  100,  ^l  1*24,  £[  3-00;  it  has  been  considered  a  tersilicate,  with  the 
formula  iln*  Si*;  but  it  was  probably  an  impure  rhodonite. 

Pyr.,  etc. — ^B.B.  blackens  and  fuses  with  slight  intumescence  at  2*5 ;  with  the  fluxes  giyes  re- 
actions for  manganese ;  fowlerite  gives  with  soda  on  charcoal  a  reaction  for  zinc  Slightly  acted 
upon  by  adds.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with  carbon- 
ate of  lime.  In  powder,  partly  dissolves  in  muriatic  add,  and  the  insoluble  part  becomes  of  a 
white  color.    Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs.— Occurs  at  Longban,  near  Philipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also 
granular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  origin  of  the  name  paiabergite; 
also  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Katherinenberg  m  i£e  Ural ;  with  tetrahedrite 
at  Kapnik  in  Transylvania ;  in  Cornwall,  eta 

Occurs  in  Oummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  War- 
wide,  Mass. ;  in  an  extensive  bed  on  Osgood's  farm,  Blue  Hill  Bay,  Maine ;  in  Irasburg  and  Coven- 
try, Vt ;  near  Winchester  and  Hinsdale,  N.  H. ;  at  Cumberlaud,  B.  L ;  fowlatiU  at  Hamburg  and 
Stirling,  New  Jersey. 

Named  from  ^96ov^  a  roee,  in  aBusion  to  the  color.  The  name  is  attributed  to  Jasche  by  Germar 
(1819),  but  is  not  in  the  E:ieine  Min.,  Schriften  of  Jasdie  (1817). 

Alt. — There  are  two  prominent  methods  of  alteration  which  may  act  separately  or  together. 
(1)  Onirough  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  state  of  oxy- 
dation;  in  whidi  process  the  red  color  changes  to  brown  or  black,  commendng  with  the  exterior, 
whidi  becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  either 
partiy  silicate,  or  wholly  one  or  more  oxyds  of  manganese.  (2)  Throng  the  tendency  of  the 
protoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  add  afforded  by  alka- 
Une  carbonated  waters,  this  causing  the  silicate  to  be  penetrated  with  carbonate  of  manganese, 
and  often  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  is 
usually  grayish-red  to  grayish-white,  and  sometimes  brown. 

I.  JBy  OaoydaUon;  not  ffydrated  or  Carbonated, 

A.  Mabgelxni  Bertkier  (Ann.  Ch.  Pharm.,  IL  79,  1882).  Color  grayish-blade  to  iron-black; 
lustre  submetallic;  G.=3'8;  H.=5*6— 6.  Prom  St.  Maioel  in  Piedmont  HskrocUn  Breith. 
(Borwioffy  Pogg.,  xlix.  204,  1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
l^Brei^upt 
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B.  DTsmm  V.  KoheiU  (Gnind&i  328,  1838)  is  Thomscm'B  BeaqudstUeate  of  Ml,  from  FnmkUii,  N.  J 
(Ann.  Lye.  N.  York,  L  a),  an  iron-blaok  ore,  with  Q.=3>67 ;  it  is  altered  fowlerite.  Yon  KobeU 
dtes  Thomson^s  analysiB  (see  belowX  and  gives  no  description  of  his  own. 

n.  By  OoBydaiAon;  EydreUed. 

Stsatofkitb,  Wittingite,  Neotokite,  are  names  of  results  of  this  kind  of  alteration.  They  are 
frand  along  with  rhodonite.  Thej  contain  about  35  p.  c  of  silica.  See  Nbotootte  under  Htdbous 
81UCATB8.  Opsimose  of  Bendant  and  Elipsteinite  0  f  v.  Kobell  are  names  of  a  similar  hydrous  silicate 
containing  al)Out  25  p.  a  of  silica* 

HL  Carifonaied, 

A.  Allaoftb  JoBche  (Qermar,  Schw.  J.,  xzri  112,  1819 ;  Ghrunmanganers  Jeuehe^  S3eine  Min. 
Schriften,  10,  1817),  from  Schebenholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  du  Menil  (Gilb.  Ann.,  IxL  197)  7*5  p.  a  carbonic  acid.  The  name  AllO' 
f/Uef  like  BhodoniiUt  is  not  in  the  Eleine  Schriften  of  Jasche,  but  is  attributed  to  Jasche  by  Germar. 

B.  Photioiti  (Oermar,  Schw.  J.,  xzvL  116;  Photisit  Brandes,  ib.,  138)  is  yellowish-white,  isa- 
bella-  and  wax-yellow,  greenish-gray,  pearl-gray,  to  rose-red ;  G.= 2*8—3,  from  ^e  same  locah'ty 
with  the  allagite.  It  afforded  Brandos  (ib.,  1 36)  1 1  to  14  p.  a  of  carbonic  add,  with  some  water. 
Oomeous  manganese  (Ham^mangan  of  Jasche)  is  of  similar  nature,  it  containing  6  to  10  p.  a  of 
carbonic  add ;  color  brown  to  gray.  And  so  also  the  Oummington  rhodonite^  which  iSfforded 
Bdilieper  10  p.  c.  or  more  of  carbonates. 

Analyses:  1,  Berthier  (La);  2,  Berselius  (Schw.  J.,  zxL  254);  8,  Evreinoff  (Fogg.,  zlix.  204); 
4,  Damour  (Ann.  d.  M.,  lY.,  J.  pr.  Ch.,  xxvilL  284) ;  5,  Thomson  (Lya  Nat  Hist,  K.  Y.,  ill  33); 
%  7,  du  Menn  (L  c.);  8*10,  Brandos  (I  c.)  : 


1.  MaareeUM 

2.  BiOeroain 
3. 

4.  " 

5.  DifsmUe 

6.  AttagiUf  green 

7.  "       brown 

8.  PhoiusHs,  ywK 

9.  "         gyK 
10.  Mom^nanganeee 


3l  Si       Stn 

26-00  300    67*23 

15-17  2*80     75*80 

1016  

10-24  

3839  

16-00  

ie*oo  

3900  0-25 
36-00  600 
36-00   


85-87 
76  82 
51-67 


0-50 
0*50 

0*25 


1*23 

4-14 

8*28 

11-49 

9-44 

73*71 

7500 

4613 

37*39 

67*16 


Oa 
1-40 

0*61 
1*14 


ftg 
1-40 

0-26 


A 


300 

600 

2-50 


=100*25  Berthier. 

=97-71  Berzelius. 

,  4  0-44=  100-36  Bvr. 

=99-46  Damour. 

=99-50  Thomson. 

7-50=97*21  du  MeniL 
7-50=98*50  du  Menil. 

11*00=99*88  Brandos. 

14*00=99-89  Brandos. 
5-00=99*91  Brandos. 


Bustamite  altered  to  kaolin  has  been  described  by  Ebelmen  (Ann  d.  M.,  XY.  tIL  1)  and  Damour 
(BulL  G.  Soa.  tIL  224). 

Berthier  obtained  for  a  GraubOndten  (Grisons)ore  (Ann.  Gh.  Phys.,  H  79)  3i  15*3,  iln  80-9,  Fe 
1-0,  Si  1*0=98-2 ;  and Sdiweiser  for  the  same  (J.  pr.  Ch.,  zxiil  278)  Si  1550, Sn  77*34^  Fe 3*70, 
Ca  1-70,  fi  1-76=100. 

The  ores,  as  alteration  oontinues,  graduate  into  true  ozyds  of  manganese.  A  kind  from  Pesillo 
{ctOed PemUHe by  Huot,  Min.,  1841)  afforded  Berthier  Si 6*8, Iln 842, 0, fi  6*7,  Pe  2*8,  Co  0*8;  it 
had  lost  nearly  all  of  the  silica  in  the  change. 


Observed 
26',  Levy. 

219 


242.  BABmOTONTIB.    Zei;y,  Ann.  FhiL,  H.  vil  275, 1824. 

Triclinic,  but,  like  rhodonite,  approachiDg  pyroxene  in  form, 
planes  as  in  the  annexed  figures.    I A  7=87   24',  Dauber;  87** 

0  A  7=92**  32'    7a -2=160^9' 
0  A  7=112  12    7a-2'=89  13 
(?Al'=132  24  7Ai-t=132  84 
0  A  -2=122  22  7  A  i-t=135  16 
0  A  -2'=136  54  7  A  -2=98  37 
0  A  2=117         7  A  -2'=155  18 
7Avi=134  60  7Al',adj.,=115  24 
7am=137  20 

EL  =  6-6-6.      G.  =  3-85  -  3-37  ; 
3-355,  Thomson ;  8-866,  Rammelsberg.    Lustre  vitreous,  splendent.   Color 
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dark  greeniah-black ;  thin  Bplinters  green  in  the  direction  of  0^  and  brown 
tranfiversely.  Faintly  translucent ;  large  crystak  opaque,  or  faintly  Bub- 
translucent.     Fracture  imperfectly  con^oidal. 

Ck>mp.— 3  ft"  8i»+-Pe  Si"  Rammelsberg ;  =(f  ft"+i JPe)  Si»=,  if  9  ft=2  te  +  1-6  An  +  6-6 
Ca,  Silica  60*1,  Beaqniozyd  of  iron  11*1,  protozyd  of  iron  10*0,  protozyd  of  manganose  7*4, 
lime  21*4=100.  Analysea :  1,  Arppe  (Berz.  Jahresb.,  xxiL  206) ;  2,  B.  D.  Thomson  (PhiL  Mag., 
zxviL  123) ;  8,  Bammelfiberg  (Pogg.,  ciii.  287,  304) : 

Si         9e  Kig  da  t^  &n       Si 

1.  64-4  2*2  19*6  21*3  1*8 

2.  47-46  2*21  14*74  16*81  10*16 

8.        61*22  11*00  0-77  19*82  10*26  17*91 


0*3,  ign.  0-9=100*6  Arppe. 
6*48,  ign.  1-24= 99- 10  Thomson. 
^  Ign.  0*44=100-92  Bamm. 


'Fjx^  etc.— B3.  fuses  at  2*7  to  a  blaok  magnetic  globule,  and  with  the  fluxes  gires  reactions 
for  iron  and  manganese.    Unacted  upon  by  adds. 

ObS4 — ^Babingtonite  oocurs  in  distinct  dystals  at  Arendal,  in  Norfray,  associated  with  epidote 
and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quarts.  It  was  named  after 
Br.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Qouvemeur,  St  Lawrence  Go., 
N.  Y.    On  oryst.,  see  Dauber,  Pogg.,  xciv.  402. 

Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Athoil,  Mass.,  referred 
by  Shepard  to  Babingtonite,  may  possibly  belong  here. 

243.  SPODX7MBNB.     lyAndrada,  Scherer's  J.,  iv.  80,  and  J.  de  Phys.,  11  240,  1800. 

Triphane  H,  Tr.,  iv.  1801. 

Monoclinic.     (7=69°  40'  I A  7=87°,  O  A  24=130*^  80'. 


O  A  *-i=69°  40' 
O  A  1=134  12 
0  A  2=110  50 
i^  A  7=133  30 
i4  A  t:-i=107  33 
24  A  24,  top, =80 
i4  A  24=139  30 
U  A  24=102  64J 


i4  A  2=117°  19' 
14  A  2-2=125  12 
i-iAl=101  6 
i4  A  2=134  19 
/A  2=145  60 
I A  1=121  28 

1  A  1=116  19 

2  A  2=91  24 


Crystals  large.  Cleavage:  i-i  very  perfect;  Z  also 
perfect ;  14  in  traces ;  in  strise  on  i\.  Twins,  com- 
position-face i-i.  Also  massive,  with  broad  cleavage 
snrface 

H.=6-5-7.      G. =3-13 -3-19  ;    3-17,  Haidinger  ; 
3-188,  Dublin  Bay,  Thomson ;  8-133,  Uto,  Rammela- 

bei^;  3-137,  Sterzmg,  id. ;  8*182,  Sterling,  Smith;  3-18,  Norwich,  Brush. 

Lustre  pearly.     Cross  fracture  vitreous.     Color  grayish-green,  passing  into 

?'eenish-white  and  grayish-white,  rarely  faint-reddish.    Streak  Tmcoiored. 
ranslucent — subtranslucent.    Fracture  uneven. 

Oomp.— 1^'  Si*+4Xl  Si»=(tft*+ Jfi) §i«=if  &=ti,  Silica 64-2,  alumina  294,  llthia  0-4=100. 
Analyses:  1,  B.  Hagen  (Pogg.,  zlviii.  861) ;  2,  Thomson  (Min.,  I  302) ;  3,  4^  Bammelsberg  (Pogg., 
lixxv.  644) ;  6-8,  Smith  andBrush  (Am.  J.  SdL,  H.  xvi.  372) : 


Si 

$1 

Fe 

Ca 

Li 

Jra 

& 

fi: 

1.  Uto 

6614 

27-02 

0-82 

3-84 

2*68 

.^.^ 

— =100  Hi^n. 

2.  KiBiney 

68-81 

28-51 

*e  0-81 

0-73 

6-60 

0-36=99-84  Thorn. 

8.  Uto 

6502 

29-14 

^e    tr. 

0-50 

6-47 

046 

014 

— ,  ]v[gO-]6Ramm. 

4.  1^1 
6.  Norwidl 

66-53 

2904 

tel-42 

0-97 

4-49 

007 

0-07 

— ^  Mg  0-07  Bamm. 

64-04 

27-84 

0-64 

0-34 

6-20 

0-66 

016 

0-60=99-38  S.  4  B. 
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Oa 

U 

]Sra 

i     « 

0-31 

606 

0-82'' 

—  0-60  a  A  B. 

0-26 

4*99 

0-80* 

0-60  a  4  B. 

0-43 

6-65 

1-10* 

0-80,  Mg 006=99-89  &  A  B. 

Si  21           9e 

e.  Korwidx    6366  28-9t 

7.  "          63-90  28-70 

8.  Sterling     6i'60  26*30         266 

*  With  some  potaoh;  in  (1^  <^  T,  nnigiiiwl>»  *r. 

In  a  specimen  from  Sterling,  Mass.,  Hagen  fonnd  Si  66*247,  £1, 9e  27*666 ;  and  in  another  from 
TjTol,  Si  66-027,  £l  26-461.  G.  J.  Brush's  earlier  analyaee  (Am.  J.  8d^  II.  x.  370)  are  rejected 
by  him. 

P3rr^  •ftc — B.B.  beoomea  white  and  opaque,  swells  up,  unparta  a  purple-red  color  (lithla)  to 
the  flame,  and  fbaes  at  3*6  to  a  dear  or  white  glass.  The  powdered  mineral,  fused  with  a  mizturo 
of  faisulphate  of  potaah  and  fluor  on  platinum  wire,  gives  a  more  intense  lithia  reaction.  Not 
acted  upon  bj  adds. 

Oba. — Occurs  on  the  island  of  UtS  in  SMermanland,  Sweden,  with  magnetic  iron  ore^  quarts, 
tourmaline^  and  feldspar ;  also  near  Sterzing  and  lisens  in  the  Tyrol,  and  of  a  pale-green  or  yel- 
lowish color,  imbedded  in  gramte,  at  KOliney  Bay,  near  Dublin,  and  at  Peterh^  in  Scotland. 

Occurs  in  granite  at  Gk>shen,  Mass.,  associated  at  one  locality  with  blue  tourmaline  and  beryl  ; 
also  at  Chesterfield,  Chester,  Norwich,  and  Sterlmg,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
along  with  garnet  and  staurotlde;  at  Winchester,  N.  H. ;  at  Brookfleld,  Ct,  a  few  rods  north  of 
Tom£nson*s  tavern,  in  small  gravish  or  greenish- white  individuals  looking  like  feldspar ;  near 
Ballground,  Cherokee  Co.,  Ga.  At  Norwich,  Mass.,  it  is  associated  with  triphyUne,  mica^  beryl, 
and  albite ;  one  crystal  from  this  locality  was  16^  inches  long,  and  10  inches  in  girt  Fig.  221  is 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-i,  1,  O,  have  been  observed  by  A,  B.  Kittredge  at  the  Sterling  locality. 
Crystals  also  occur  at  Goshen. 

Named  from  emUff  ashes,  because  the  mineral  becomes  ash-colored  before  tibe  blowpipe. 

The  foUowioff  are  the  allies  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Norwidi  cryatato :  0  A  i-»=69*'  40',  i-t  A  /=138'  80',  «  A  1-^=107'.  2-<  A  2W,  top,=80',  «  A  2W 
=130'*  46',  «  A  2.i=103^  w  A  2=116",  t-»  A  1=100"  30',  «  A  aj=:i40",  «  A  2=184",  U  A  2= 
142",  /A  2=144",  1  A  1=117",  2  A  2=92". 


a44.  PBTAZJTB. 


Petalit  d^Andrada,  Sdiarer's  J.,  iv.  36,  1800. 
Ann.  Ch.  Fhamu,  Mz.  436,  1849. 


Castor  (fr.  Elba)  Breiih^ 


Monoclinic.  0^=67^  34'=  0,  below,  on  i-i;  I A  7=86^ 
20'  (87°-87i^  observed),  0  A  24=126°  2' ;  a:l:o= 
0-64511  :  1  :  0-8670. 

Observed  planes :  O ;  vertical,  ij  t-l,  i-i,  iri ;  clinodome, 
24;  hemidomes,  -|-t,  -2-t,  -1-i,  4-t,  |4'?  (cleavage). 

0  A  7=106°  8' 

(?  A  7,  back,=74  62 

<?A^H'=149  7 


<?  A -2^=141  28 
0  A  -1^=154  26 
(?At-i=99  19 
0  A  i4=90 


<?  A  4-i,  adj.,=90°  23' 

O  A  K  adj.,=117  27 

-2-i  A  |-i,  ov.  i^,=101  10 

i-i  A-2-^'=161  3 

iri  A  7=136  60 

i-i  A  i.i=164  62 

i-i  A  i-i,  ov.  7,=50  15 


Observed  cleavage  angles  of  petalite :  0  A  -2-i=141°  30',  0  A  |-i= 
117i°--118°  -2^  A  fi=100i°-101°.  Cleavage:  <?  perfect;  -2-i  easy, 
f-iqnite  difficult  or  imperfect.    Also  massive,  cleavable. 

H.=6— 6-5.  G.=2-39— 2-5.  Lnstre  of  O,  or  face  of  most  perfect 
cleavage,  pearly;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish-white.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong ;  optic-axial  plane  per- 
pendicular to  the  plane  of  svmmetry  and  parallel  very  nearly  to  O]  bisec* 
tiix  acute,  positive ;  angle,  m  oil,  for  the  red  rays  86°  27i',  yellow  86°  42'. 
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Vur«— 1 .  OutorUtf  in  distinct  transpaient  crTstalfl,  affording  the  abo^e  angles  and  figure,  accord- 
ing to  Desdoizeanz.  G.=2'38,  Breith. ;  2*397—2*406,  Damour.  2.  Ordinary  petaUte,  dearaJtilB 
massiye;  and  0.= 2*42,  ArfVedson;  2*46,  Dr.  Clarke;  2*428,  0.  G.  Omelin;  2*412,  2*420,  S*466, 
2*448,  2*663,  Damour,  ihe  last  two  from  different  parts  of  the  same  Uto  specimen,  and  indicating, 
according  to  Damour,  that  the  mineral  is  mixed  with  more  or  less  quarts  and  feldspar.  The 
deayage  j|-t  has  been  obseryed  only  in  pctalite. 

Ctomp.— O.  ratio  for  ft,  fi,  8i=l :  4  :  20,  Berz. ;  (J  &»-4-f  fi)  Si»+3  Si;  or  else  with  one-third 
of  the  excess  of  silica  (3  Si)  basic;  sSiUca  77*7,  alumina  17*8,  lithia  3*3,  soda  1*2=100. 

Analyses :  1,  ArfVedson  (Schw.  J.,  xxil  »3);  2,  Gmelin  (Gab.  Ann.,  IxiL  399) ;  8,  4^  R.  Hagen 
(Pogg.,  xlyiii  361);  6,  Bammelsberg  (Pogg.,  Ixxxy.  663);  6,  Waltershausen  (Yulk.  Gest,  296); 
7,  8,  Smith  ft  Brush  (Am.  J.  Sd.,  IL  xri  878);  9,  Plattoor  (Ann.  Gh.  Phann.,  Iziz.  443): 

Li         JTa 


1.  Uto 


Si  21 

79-2ia    17*226    5*761 


2. 

t( 

74*17 

17-41 

6* 

3. 

ti 

77*812 

17*194 

2*692 

4. 

i( 

77067 

18000 

2*660 

6. 

(( 

77-79 

18*68 

880 

6. 

''    reddish 

76*74 

18*66 

2*69 

7. 

Bolton,  Mass. 

77*96 

16-68 

3*74 

8. 

ti 

77*90 

15-86 

3*52 

9. 

Elba,  Ocutoriie 

1  78-01 

18*86 

2*76  ( 

=102*198  Arfredson. 

6  Ca  0-82,  ign.  2*17=99*23  Gmeiin. 

2-302=100  B.  Hagen. 
2-273=100  B.  Hagen. 
1*19=100  Bammelsberg. 

,  Pe  0-08,  fin  1-0,  Aft  1*0  fl  0-97=99*96  W. 

0-48,  Pe  0*62,  i,  Ca,  tr^  Mg  0*21,  ign.  0*60=100*23 

Smith  A  Brush. 
0-53,  9e  0-51,  ti,  Ca,  <r.,  fig  0*26  ign  0*70  a  ft  B. 
2*76  (with  tr.  £,  f9'a)=100'24  Plattner.    G.=2*392. 

The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  deavages, 
acoordiug  to  Bose,  are  like  those  of  petalite,  and  its  optical  diaracters,  according  to  Desdoiseaux. 
Breithaupt  still  urges  that  they  are  distinct  (B.  H.  Ztg.,  xxy.  85),  and  mentions  their  difference  in 
sp.  gr.  as  a  prominent  distinction. 

I^.,  etc — Gently  heated  emits  a  blue  phosphorescent  light  B.B.  on  diarooal  becomes 
glas^,  subtransparent,  and  white,  and  melts  only  on  the  edges;  giyes  the  reaction  of  lithia. 
With  borax  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  add8. 

Obs« — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodumene, 
and  quarts;  on  Elba  {castoriie)  in  attached  crystals;  at  Bolton,  Mass.,  with  scapolite;  according 
to  Biffsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  CSanada. 

LiSua  was  first  discovered  in  tibis  mineral  by  ArfVedson.  The  name  petdUU  ia  from  nraXtw,  a 
leaf,  and  alludes  to  the  deavage. 

On  cryst  of  casiorite  and  petalite,  see  Deed.,  Ann.  Ch.  Phys.,  lY.  xiL  264,  1864^  and  Pogg., 
crxiL648. 

Desdoizeanx,  who  giyes  the  aboye  figure,  pomts  out  the  isomorphism  with  spodumene,  and 
the  fact  that  the  0.  ratio  differs  by  a  multiple  of  2  for  the  silica,  it  being  1:4:  10  for  spodumene 
and  1 :  4 :  20  for  petaUte. 

fl46.  KUF&'FHJEOTB.    Knpfferit  (fr.  the  Tunkinsk  Mts.)  R,  Hermami^  BulL  Soa  Nat  Mos- 
cou,  xxxy.  243,  1862.    Anthophyllite  pt    Antholith  pt  JCmn^. 

Monoclinic.  7a7=124''  15'— 124**  30'.  Cleavage:  /perfect  In  ag- 
gr^ations  of  prismB,  like  actinolite. 

H.=5-5.  Gr.=8'08,  fr.  Ilmen  Mts.  Lustre  vitreous.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 


Oomp.~-Ag  Si.  with  but  little  te  replacing  the  Mg,  like 
Uends  colored  by  cnrome.    Analyses :  1,  Hermann  (L  a,  and  J. 
(Pogg.,  lyiiL  168);  4,  Lappe  (Pogg.,  xxxy.  486);  6,  Saokur  (] 
(Bea  Oen.  Set,  lit  336): 

£1 

1.  Ihnen  Mts. 

2.  Pinel,  asbesL 

3.  Tschussoyi^'a 

4.  Koruk 

6.  Kupferberg,  on^  56*69 
6.  Perth,  Can.,     "    67*60 


403 
3-20 


enstatite,  it  being  an  enataiite  horn' 

pr.  Ch.,  Ixxxyiii  196) ;  2,  3,  Heintz 

Banun.  Mm.  Ch.,  472);  6,  Thomson 


Ign. 

0*81 =100  Hermann. 
1-31=100  Hehitz. 
l-58=90-49  Heints. 

^  Mn  0-88=100  L 

=1 00*24  Sackur. 

3*65=99*80  Thomson. 


Analyses  2-6  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.    The 
Perth  mineral  (recelyed  thus  labelled  by  Dr.  Thomson  from  Dr.  Holmes)  is  almost  purely  a 
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8i]]oate;  it  was  a  "oongeriea  of  imperfect  Grystalfl,  and  looked  like  anthophjllite;* 
G.=a-707. 

P]rr^  etc. — ^In  the  dosed  tube  traces  of  water;  otherwise  unchanged.  B.B.  in  the  forceps 
becomes  opaque  wMte,  but  does  not  fVise.    In  borax  dissolyeSi  giving  a  chrome-green  glass. 

Obs. — ^The  original  kupfferite,  ftom  a  graphite  mine  in  the  Tunkinsk  Mts.,  is  a  chromiforoaa 
amphibole.  The  analyses  here  given  are  from  a  mineral  of  similar  kind  ftt>m  near  Miask,  in  the 
Bmen  Mts.  The  former  has  not  been  analyzed.  Kokscharof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

ISTamed  after  the  Russian  physicist  Kupffer. 


246.  ANTHOPHTLLETB.  AnthophyUit  (fr.  Korway)  Sehiumacher,  Yerzeichn.,  96,  1801. 
AntophylHt  KanL,  Tab.,  32,  1808.  Anthognmmit  Br^fh^  Ohar.,  29,  1820.  Antholith  Bmih^ 
Uib.,  38,  1830. 

Orthorliombic.  7a7=125'*  to  126°  25'.  Obeerved  planes:  7,  i-i,  i-i. 
Cleavage :  i-i  perfect,  /less  bo,  irt  difficult.  Commonly  lamellar,  or  fibrous 
massiye ;  fibres  often  very  slender. 

H.=5-5.  G.=3-l— 3-2.  Lttetre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimes 
submetallic.  Streak  uncolored  or  grayish.  Translucent  to  subtranslucent. 
Brittle.  Double  refraction  positive;  optical  axes  in  the  brachydiagonal 
section. 

Oomp^— I'e  Si+3  Hg  &i=(i  te+i  Ag)  Si=Bnica  65-6,  magnesia  27-8,  protozyd  of  iron  16-7 
=100.  Analyses:  l,L.amelin(]:ieonh.Orykt, 616, 1826);  2,  YopeUu8(Pogg.,zziiL866);  8,Piflani 
(DescL  Min.,  i.,  63d): 

Si        21      te       ttn     %      Ca       fi 

1.  EoDgsbeig        66         3         18         4         23  2         =101  GmehzL 

2.  «  56-74    18-94    238    24-86    1*67 = 9908  VopeUns. 

3.  '<  6616     2*65     14*13    0*91     2819     1*61     2*38= 100*98  Piaani. 

GxDKiTB  of  Dofrenoy  (Ann.  d.  M.,  IIL  z.  682, 18S6)  has  a  different  composition  from  that  of 
antfaophyllite;  but  it  is  still  referred  hore  by  Desdoiseaux  on  the  ground  of  optical  tdentHy  and 
ftmHarity  of  deayage. 

Analyses:  1,  Dufirenc^  (L  c.);  2,  8,  Bsarn  (L'Institat,  1861,  190)  : 


Si 

21 

te 

«g 

Ca 

ft 

1. 

2. 
3. 

88*81 
42*86 
43-68 

9-31 
16-62 
17*07 

46-88 
18-82 
16-96 

4-13 
16-61 
18*30 

0*67 
1-90 
0-76 

2*30=10106  Daftenoy. 
4-60=100-11  PisanL 
3'92=99-68  PisanL 

PSsaai's  analyses  afford  the  0.  ratio  for  ft,  fi.  Si,  ft,  11 :  8  :  23^  :  8f 

Pjrr.,  etc«— B.B.  ftises  with  great  difficulty  to  a  black  magnetic  enamel ;  with  the  flaxes  giyes 
reactions  for  iron ;  unacted  upon  by  acids. 

Obs« — Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  fibres  near 
EoDgsberg  in  Norway,  and  with  gray  cobalt  near  Modum. 

This  species,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelin  and  Yope- 
kus,  and  regarded  as  distiDct  by  many  later  authors,  induding  Mohs,  but  united  to  hornblende  oy 
others,  has  recently  been  proYcd  to  be  an  independent  species  by  Desoloizeauz  j[Min.,  I  75), 
whose  optical  examinations  have  shown  that  the  crystals  are  orihorJunnbic  instead  or  monodinic. 
Only  the  mineral  of  the  Norweg^  localities  above  mentioned  is  at  present  here  included,  the 
so-called  anthophyllite  ftom  Fiskenaes  in  Greenland  (occurring  with  sapphlrine),  from  Bavaria, 
Finland,  and  oUier  Norwegian  localities,  besides  the  cummingianiiOt  of  Gummington,  Mass.,  being 
true  hornblende  in  optical  characters.  Desdoizeaux  has  later  announced  (0.  R.,  Ixil,  987)  that 
some  anthophyllite  is  monodinic.  The  gedrite  is  from  the  valley  of  H^  near  GMres,  France, 
and  contains  microscopic  black  spinels  {piafUte). 

Named  from  anthophyUum,  Ihe  chve^  in  allusion  to  the  do?e-brown  color,  as  Schumacher 
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246A.  PiDDiHGTOinTB,  Haidisger  (Ber.  Ak.  Wien,  xli.,  261, 18A0).  The  ash-gray  maas  of  the 
meteorite  of  Shalka,  in  Banooorab,  consisting  in  part  of  grains  haying  two  easy  deayagea  inclined 
to  one  another  100^  with  H.=6*6 ;  G.=3'412,  HaicL,  3*66,  Piddington ;  and  fractnre  resinous,  and 
opntainuig  small  imbedded  grains  of  chromite.  Yon  Hauer  obtained  &  67*66,  iitl  ^.,  ^e  20*66, 
Mg  19*00,  Ca  1*63=98-84,  which  is  nearly  the  composition  of  anthophyllite.  The  meteorite  was 
first  described  by  H.  Piddington  in  the  J.  Aaiat  Soa  Bengal,  zz.  299, 1862. 

247.  AXCFHIBOIjE,  Skorl  (=Schdrl)pt.  TTofl.,  174*7  (exduding  Amiantas,  Bergkork,  eta  and 
Asbestus).  Skori  pL,  Stralskdrl (=8trahlstein)  OnAisL,  Min.,  1768  (ezd.  A0beBtu8= Amianthus) 
and  Bergkork,  id.  Hornblende  W^.,  Bergm.  J.,  1789  (ezcL  Strahlstein  and  Asbest).  Horn- 
blende Kant,  Tab.,  1191  (exd.  Strahlstein,  Tremolit^  and  Asbest).  Id.  (ezcL  also  SmaragcUt  pt). 
EarsL  Tab.,  1800,  1808 ;  id.  UUrnatM,  1814^  and  Jameaon,  1817.  Amphibole  (ind.  Actinote)  H^ 
Tr.,  1801  (excL  Grammatite=Tremolite  and  Asbeste).  Amphibole  (incL  Actinote  and  Gramma- 
tite)  K,  TabL,  1809  (excL  Asbeste).  Heterotyp  (ind.  Asbestus,  Bronzite,  Hypersth.,  Anthoph. 
with  other  yarieties)  Hausm^  Handb.,  1818.  Hornblende  Jameeon^  Syst,  1820  (ezcL  Actinolite, 
TremoUte,  Asbestos,  Carinthine). 

Monoclinic.  0=75'' 2\  /Ai-124°  30',  6^ A  14=164°  10',  a:i:c= 
0-5527 : 1 : 1'8825.  Observed  planes :  O ;  vertical,  /,  i-i,  i-3,  i-i,  i-i  ;  cli- 
nodome,  2-1,  4-1 ;  hemidome,  1-i,  2-i,  -14 ;  hemioctahedral  planes  in  zone 
<? :  /,  1,  2,  -1 ;  id.  in  zone  1 :  i-l,  3-i,  5-6,  -3-ft. 


228 


229 


iSU 


i^^^ 


0  A  l-i=156°  33 
0  A  l-i=149 
O  A  2-i=124  56 
0  A  iri=104t  58 
O  A -1=152  36 
0  A  1=145  35 
0  A  2=121  29 


O  A  2-i=150°  26' 
O  A  i4=90 
O  A  7=103  12 
aAi-3=99  57 
irlAirii=U7S9 
i-iAi-ft=115  18 
i4A-3-i=124  14 


aA3-i=130°15' 
2-IA24,  ov.  <?,=120  52 
-1  A-l=154  26 

1  A  1=148  28 

2  A  2=131  36 
-^-iA-3-i=11132 

8-i  A  3-3=99  30 


Crystals  sometimes  stont,  often  long  and  bladed.  Cleavage :  I  highly 
perfect;  ^-^,  i-t,  sometimes  distinct.  Lateral  planes  often  longitudinally 
striated.  Twins :  composition-face  iri^  afi  in  f.  226  (simple  form  f.  225),  and 
230.  Imperfect  crystallizations  :  fibrous  or  columnar,  coarse  or  fine,  nbres 
often  like  flax ;  sometimes  lamellar ;  also  granular  massive,  coarse  or  fine, 
and  usually  strongly  coherent,  but  sometimes  friable. 
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H.=5— 6.  G.=2'9--3'4.  Lustre  vitreous  to  pearly  on  cleavage-faces ; 
fibrous  varieties  often  silky.  Color  between  black  and  white,  through  vari- 
ous  shades  of  green,  inclining  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent ;  usually  subtranslucent — opaque. 
Fracture  subconchoidal,  uneven,  loisectrix,  in  most  varieties,  inclined  about 
60°  to  a  normal  to  <?,  and  15°  to  a  normal  to  i4 ;  and  double  refraction 
negative.    See  exceptions,  p.  235. 

Oomp.,  Vur. — ^ftSi,  and  (&'  S)  (§1,  £r)  as  for  pyroxene.  Alumina  is  present  in  most  am- 
I^hibole,  and  when  so  it  usually  replaoes  silica.  &  may  correspond  to  two  or  more  of  the  bases 
Mgp,  da,  te,  Mn,  ti&,  i,  '& ;  and  9  to  £1,  Fe,  or  Stn.  Fe  sometimes  replaces  silica,  like  ^L 
Bammelsberg  made  out  the  general  conformity  of  amphibole  to  the  pjrrozeue  formula  by  discover- 
ing that  the  iron  in  both  species  was  often  partly  sesquio^d  (Pogg.,  ciiL  284,  and  Min.  Glu,  468). 
Yet  the  analyses  do  not  idt  accord  with  this  view,  part  giving  the  ratio  1 :  3^,  unless  the  water 
ia  made  basic  Much  amphibole,  especially  the  aluminous,  contains  some  fluorine.  The  base 
Ume  is  absent  from  some  varieties,  or  nearly  so. 

.  The  name  AmphOKflef  proposed  by  Haiiy,  has  the  preoedence,  because  Haiiy  first  rightly  appre- 
ciated the  spedes,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
In  his  Traite,  in  1801,  he  brought  together  hornblende  and  acimoliie;  and  by  1809  he  had  added 
to  ^e  group  the  third  prominent  variety,  Iremolite;  while  in  all  other  works  not  taking  their 
views  from  him,  these  three  minerals  still  stood  as  distinct  species.  Asbeetus  was  annexed  to  the 
series  by  Hausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varieUea  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
they  lead  in  general  to  siinilar  subdivisions. 

I.  GONTADnNa  UITLB  OB  KG  ALUlCDfTA. 

1.  Magnena-Lima  Amphibole ;  TRiBMOLirB.  (Tremolit  Fini^  de  Saumure^  Yoy.  Alpes,  iv.  g  1923, 
1796.  Grammalite  H^  Tr.,  iii.  1801.  Ealamit  [fr.  Normark,  8w.)  Wem,,  Tasch.  Min.,  x.  169, 
1816.  Oalamite.  BaphiUte  Thxm.,  Min.,  i.  163, 1836.  Sebesit  [fr.  Sebes,  Transylvania]  in  Breith. 
Handb.,  539,  1847.    Nordenskioldit,  Kenng.,  Ber.  Ak.  Wien,  xli.  297,  1854.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout ;  long  and 
tiiin  columnar,  or  fibrous;  also  compact  granular  massive.  /A 7=124''  30.  H. =5-0—6*5.  G. 
2-9^8*1.  Sometimes  transparent  and  colorless.  Contains  magnesia  and  hme  with  little  or  no  iron ; 
fbrmula  (Oa  Mg)  §l    Named  TremoUU  by  Pini,  from  the  locality  at  Tremolain  Switzerland. 

Orammaliie  (from  /pa^/ii},  a  Une)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Ha&y  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremolite  by  Haiiy,  without 
reason,  and  is  a  very  bad  substitute. 

yordenakidldiie^  from  Buscula,  near  Lake  Onega,  is  tremolite  (Eenngott  and  v.  Hauer,  I.  c). 

BapkUUef  from  Lanark  in  Canada,  is  tremolite  in  its  grayish-white  or  but  sUghtly  greenish  color, 
and  its  low  specific  gravity  (C=2-86,  Thomson;  2'846,  Hunt).  But  both  Hunt's  and  Thomson's 
analyses  give  over  5-30  p.  c.  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept  2 1,  1864) 
Hunt  states  that  he  obtained  in  one  of  his  trials,  from  inaterial  which  he  had  purified  from  mixed 
CaC,  only  3-15  of  protoxyd  of  uron,  with  Ca  12-05  and  Si  67*20 ;  and  he  adds  that  he  regards  this 
as  nearer  the  true  composition  of  the  mineral. 

1  0.  Kkpbbitb  pt  (Pietra  di  hijada  [fr.  Mexioo  or  Peru]  Span.  Lapis  nephriticns  A.  ClutitUf 
Dissert,  1627 ;  G.  Barffiolintu,  Opusa,  1628 ;  de  Booi,  Gemm.,  1609.  Lapis  Indicus  Aldrovcmdva^ 
Met,  p.  706.  Talcum  nephriticum  Linn.^  1*768.  Jade,  Pierre  n^phr^tique,  ^ArgenvUU^  Oryct, 
186^  1755 ;  Sage,  de  Liele,  etc  Nephrit  Went.,  Ueb.  Oronst,  185, 1180.  Kidney  Stone.  Nieren- 
stein,  Beilstein,  Germ.) 

Nephrite  is  in  part  a  tough,  compact,  flne-gnuned  tremolite,  having  a  tinge  of  greener  blue,  and 
brealdng  with  a  splintery  fracture  and  glistening  lustre.  H.=6— 6*5.  G-.=2*96— 3  1.  Named 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  vc^^,  kidney.  It  occurs  usually  associ- 
ated with  talcoee  or  magnesian  rooks. 

Nephrite  or  jade  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon  after 
the  discovery  of  America.  £nb1  Rio,  in  his  Mexican  Mineralogy  (1796X  mentions  no  Mexican  lo- 
cality. A  similar  stone  comes  ih>m  China  and  New  Zealand.  A  nephrite-like  mineral,  called 
bowenUe,  from  Smithfield,  B.  L,  having  the  hardness  5*5,  is  serpentine  in  composition.  The  jade 
of  de  Saussure  is  the  sa/umaiie  (see  under  Zoisitb)  of  the  younger  de  Saussure,  earlier  named  lemon' 
ite  by  Delametherie.  Another  aluminous  jade  has  been  called  jadeiie  (q.  v.)  by  Damour.  The 
Easton  mineral  is  a  mixture,  and  has  been  named  paeudonephriie  (q.  v.). 

2.  Magneaia-lAme-Iron  Amphibole;  Aotikolitb  (Stralskorl  pt  Oronst,,  L  o.  Btrahlstein  Oerm. 
Actynolite  Kino.,  Min.,  L  167,  1794.    Aotinolite  (correct  orthogr.).    Schorl  vert  du  Zillerthal, 
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Zillerthite,  DdomeOh,,  T.  T.,  iL  857,  1*797.  Aotmote  JJ.,  Tr.,  m.  1801).  Color  bright-gieiQ  and 
grajiah-green.  In  ciTBtals,  either  short  or  long-bladed,  as  in  tremolite;  oolumnar  or  fibrous; 
granular  massive.  Gr.=3— 3  2.  Bometunes  transparent  Ck>ntains  magnesia  and  lime^  with  some 
protozyd  of  iron,  but  seldom  more  than  6  p.  a ;  formula  (Oa,  jig,  ]^e)  §L  The  variety  in  long 
bright-green  crystals  is  called  gUusy  (uHnaiiie;  the  crystals  break  easily  across  the  prism.  The 
fibrous  and  radiated  kinds  are  often  called  asbesiiform  acHnolUe  and  radialed  adinoliU,  ActinoUte 
owes  its  green  color  to  the  iron  present 

Named  actinolite  from  ^oktU,  a  ray^  and  Xfdof,  sUmt^  as  translation  of  the  Qerman  sirahUtem  or 
radiaUd  stone.    Name  changed  to  actinote  by  Hauy,  without  reason. 

TremolUe  graduates  into  acHnoUk  through  an  increase  in  the  proportion  of  iron,  though  generally 
easily  distinguishable  by  its  color.  Asbeshu  has  usually  a  grayisn-white  or  greenish-wMte  color, 
although  actinolite  in  the  proportion  of  iron ;  and  the  raphilUe  (see  preceding  page)  appears  to 
shade  into  actinolite  in  composition.  Trenu>Ute  does  not  (Mer  in  color  firom  the  aluxninouB  variety, 
edenUe^  from  Edenvilie,  N.  Y.  (p.  286). 

3.  Magneaiarlron  AmpMboU ;  Antholtcb  (AnthophylUte  pt  (p.  231).  Antholith  pt  Kmng,,  Ueb. 
1869,  68,  1860).  Structure  as  in  anthophyllite.  Oolor  gray  to  brown;  G.=3-l— 82.  Cantains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  ( JIg,  te)  &  Graduates  into 
kupfferiiey  p.  230. 

4.  Ma>gnesicfrLime-Mangane8e  Amphibole ;  Richtebitb.  A  variety  f^mPaisberg  is  here  included 
(anal  84),  described  by  Igelstrom,  and  affbrduig  the  formula  (Mg,  j[n,  Ca,  &,  ]!^a)  §i,  and  oon- 
taining  8  to  9  p.  a  of  alkali,  which  may  possibly  be  a  result  of  alteration,  /a  /r=l24° ;  oolor 
pale-yellowish  to  brown.  Igelstrom  considers  the  richterUe  of  Breithaupt  (B.  H.  Ztg.,  zxiv.  864^ 
1865)  the  same  mineral,  as  it  has  the  san^e  general  aspect  and  similar  composition,  excepting  half 
less  manganese ;  Breithaupt  describes  it  as  occurring  in  acicular  crystals,  afibrding  the  prlsmatio 
angle  133**  38'  (which  is  within  6'  of /A  i-i  of  pyroxene);  with  G.=2'826;  color  isabella-yellow, 
rarely  pale  yellowish-brown;  B.B.  very  fUsible.  It  resembles  tiie  koksdiaroifite  fh>m  L.  Baikal^ 
though  unlike  it  in  composition  (p.  242). 

6.  Iran-Magnesia  AmpMbole;  CuiOfiNGTONTrB  {Dewey,  Am.  J.  6cL,  viil  69,  1824.  Anthophyl* 
lite  pt  Not  Gummingtonite  [= Rhodonite]  Ramm,),  Color  gray  to  brown.  Usually  fibrous  or 
fibro-lameUar,  often  radiated.  G.= 3*1— 3*32.  Gontuns  maSb.  iron,  with  some  magnesia,  and 
little  or  no  lime.    Formula  (^e,  ikg)  Si    Named  from  the  locality,  Cumminglon,  Mass. 

6.  Iron-Momganeae  AmpMbole;  Dannevobitb  (Jem-och-manganoxidulrik  Hornblende  A.  JBrd" 
mann,  Dannemora  Jemm.,  52,  1851.  Dannemorit  K&nng,^  Ueb.  1856,  61,  1856).  Ck>lor  yeUowiah- 
brown  to  greenish-gray.  Oolumnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
manganese :  formula  (j^e,  An)  §i.  In  thin  pieces  B.B.  ftises  to  a  dark  slag.  Aebe/erriie  of 
Igelstrom  (B.  H.  Ztg.,  xxvl  23,  1867)  is  similar ;  it  is  grayish-white  to  ash-gray,  and  like  a  gray 
asbestus ;  in  adds  not  soluble  (anal  39).  The  proportion  of  Mn  is  not  stated,  and  It  may  be 
cummingtonite. 

7.  Iron  AmphiboU;  GuuinnaTB  (Pyroxene  ferrugineuz  (fir.  Collobri^res)  Oruner,  0.  R.,  xxir. 
794;  Grunerit  Kenng.,  Min.,  69,  1853).  Asbestlform,  or  lamellar-fibrous.  Lustre  silky;  oolor 
brown;  G.=3-718.  Formula  te§L  Optical  properties  those  of  amphibole,  according  to 
Desdoizeaux  (Min.,  i  59). 

Appendix.  8.  AsBHSTins  (JAftCwroi  xteos  Diosoor.,  v.  165.  [Not  d^Siims  [=Quicklhnel  ZHoaeor^f 
T.  183.]  Asbestos,  Linum  vivum,  Amiantus,  Plin.,  xix.  4,  xxxvl  31.  Lapis  Carystius  (fr.  Oarys- 
tarn)  FoMsaniaa,  Lanamontana.  Amiantus,  Asbestus,  Agrie.,  Foss.,  258,  1646;  Wall,,  Ifin., 
140,  148,  1747  (Oaro  montana  or  B&igkott=Mountain  leather,  and  Suber  montanum  or  B&rg- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystine  (=:Mtn.  leather  and 
cork),  HUl,  Foss.,  166,  1771.  Kymatin  Breiih.,  Uib.  1830,  Char.,  113,  1832.  ByssoUte  (fr.  Boui|f 
d'Oisans)  Sa/uasure,  Yoy.  Aipes,  §  1696;  Asbestoide  (ib.)  Vauq,  da  Macquarl^  Bull  8oa  FhilonL, 
No.  54,  1797 ;  Amianthoide  (ib.)  DelameOi.,  T.  T.,  n.  364^  1797).  Tremolite,  actinolite,  and  other' 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the 
fibres  of  which  are  sometimes  very  long^  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look 
like  flax.  These  kinds,  like  the  corresponding  of  pyroxene,  are  caUed  aabeatua  (fr.  the  Greek  for 
incombustible.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombustible 
doth,  as  he  states.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thLig ;  the  word 
meaning  und^fUed,  and  alluding  to  the  ease  of  cleaning  the  doth  by  throwing  it  into  the  fire. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysolilef  or  fibrous  serpen- 
tine, it  containing  12  to  14  p.  a  of  water.  Mountain  leather  is  a  kind  in  thin  fiexible  sheets,  made 
of  interlaced  fibres ;  and  mountain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  float  on  water,  and  they  are  often  hydrous.  Mountain  wood  (Beighobe,  Holzasbest,  Germ,) 
ifl  compact  flbrous,  and  gray  to  brown  in  color,  looking  a  little  like  dry  wood. 

BysaolUe  (Amianthoid,  asbestoid)  fr.  Bourg  d'Oisans  in  Dauphiny,  is  of  an  olive-green  odor, 
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coarse  and  BtilT  flbrouB,  and  has  G.=?*0 ;  it  is  a  fibrous  variety  of  the  iron-manifanese  tmphibokf 
according  to  Yauqnelin  k  Macquart  (L  c.).    It  oocnrs  associated  with  a  black  ozjd  of  manganese. 

n.  Aluionous. 

9.  Ahminaus  MagnmarLime  Amphibole.  (a)  Eosnitb.  (Edenit  BreiOL^  Handb^  558,  184*7). 
Cok>r  white  to  gray  and  pale-green,  and  also  colorless^  G.=8*0— 8*069,  Ramm. ;  2*9,  Breith.  Re- 
sembles aDthophjllite  and  tremolite.  Formula  (lifg,0a)(3i,£l^).  Named  fW)m  the  locality  at 
Bdenville,  N.  Y.  To  this  yarietj  belong  various  pale-colored  amphiboles,  having  less  than  five 
pu  a  of  o^dfl  of  iron.  Breithaupt  makes  the  edenite  Iridinic  in  B.  H.  Ztg.,  xziv.  428,  and  he  savs 
that  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  author  sees  no  reason  for 
adopting  this  conclusion. 

(b)  Sm AIUGDITB  Saaemre  (Toy.  Alpes,  iv.  §  1318, 1862, 1*796.  Diallage  verte  pt  iT,  1801 ;  Green 
DiaDage  pt  Diallagon  UUmann^  Tab.,  90,  1814).  L  thin*foliated  variety,  of  a  light  grass-green 
color,  resembling  much  common  green  diallage.  Aooording  to  Boulanger  it  is  an  aluminous  mag- 
nesia-lime amphibole,  containing  less  than  3i  p.  a  of  protozyd  of  iron,  and  is  henoe  related  to 
edenite  and  the  light  green  Pargas  mineral  Desdoizeauz  observes  (Min.,  I  90)  that  it  has  the 
deavage,  and  apparently  the  optical  characters,  of  amphibole.  H.=5 ;  G.=8,  Yauq. ;  3*10,  Bou- 
langer. It  forms,  along  with  whitish  or  greenish  sausaurrite,  a  rode.  The  original  mineral  is 
from  Corsica,  and  the  rock  is  the  txyrsUyU  of  Pinkerton,  and  the  vtrde  di  Coraica  duro  of  the  arts. 

A  similar  smaragdite  Arom  Bacher  consists,  according  to  Haidinger,  of  alternate  lamin»  of  am- 
phibole and  pyrozeue  Id  twin  composition. 

The  euphotide  of  the  Alps  resembles  oorsllyte  in  containing  a  smaragdite-Uke  mineral  (green  di- 
allage\  But  Hunt  states  that  the  mineral  has  the  deavage  of  pyroxene,  which  our  own  examina- 
tions have  not  succeeded  in  confirming. 

10.  AhminouB  Mdgnena-Lime-Iron  Amphibok,  (a)  Pabgasiti;  (p)  Hobnblbndh.  (Oomeus 
fissilis  pt.,  Gomeus  solidus  pt.,  C.  crystallisatus  pt.,  Homb&rg,  Skiorl  pt,  Wo//.,  Hin.,  138,  189, 
1747.  Skorl  pt,  Basaltes  pt.  Bolus  particulis  squamoeis  pt,  OroMi.^  70,  82, 1758.  Sdiorl  opaque 
rhomboidal  pt ,  Schorl  argiieux  pt,  de  Lisle,  Grist,  ii  389  ^I.  iv.,  1 97,  99^  424, 1783.  Basaltische 
Hornblende  Wenu,  Bergm.  J.,  1789  ^nd.  also  augite).  Basaltische  H.  (augite  excL)  Wem^  1792, 
and  later;  KarsL,  Tab.,  1800.  Pargasit  Steif^eO,  1814,  Tasch,  Min.  1815,  301.  Amphibollt 
BnWL,  Char.,  1823,  ITib.,  34,  1830.  Diastatit  (fr.  Wermland)  BreUh.,  Char.,  184,  1832.  Syntag- 
madt  (fr.  Vesuvius),  Wallerian,  Breilh,,  B.  H.  Ztg.,  xxiv.  428,  1865. 

Ck>lor8  bright,  dark,  green,  and  bluish-green  to  grayish-blade  and  black.  /  A  /=  1 24"  T — 1 24**  25' ; 
0.= 3*05— 3*47.  Fargasite  is  usually  made  to  indude  green  and  bluish-green  kinds,  occurring  in 
stout  lustrous  crystals,  or  granular;  and  hornblende  the  greenish-black  and  black  kinds,  whether 
in  stout  crystals  or  long  bkded,  columnar,  fibrous,  or  massive  granular.  But  no  line  can  be  drawn 
between  them.    Pargasite  occurs  at  Pargas,  ilnland,  in  blidsh-green  and  grayish-black  crystals. 

Optical  characters  m  general  the  same  as  for  tremolite  and  aotinolite  (p.  233).  But  in  one  black 
crystal  of  hornblende  (fr.  BUin  ?)  Desdoizeaux  found  one  bisectrix  to  be  parallel  to  the  plane  t'-t , 
and  the  other  normal  to  it  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
indined  82**  58'  to  a  normal  to  0,  and  108*  to  a  normal  to  i-i ;  and  double  refraction  is  positive. 
BesckMseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 
minerals. 

(a)  DiaaUOite  is  a  blade  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
/A/=r  120"  SO',  and  G.=3'08— 8-11.  (b)  SyniagmaiUe  is  the  Vesuvius  blade  hornblende,  analyzed 
by  Bammelsberg  (No.  29X  m  which  he  found  /a  7=124*'  8',  G.=3*272. 

(e)  According  to  Breithaupt,  /a /in  two  hornblendes  from  Greenland  is  128**  59'  and  124°  0'. 
^th  G.=3'462  and  3*883;  two  from  Arendal  hi  Norway,  124'*  and  124*'  If,  with  G.=H-301  and 
8'229;  one  from  Persberg  in  Sweden,  124°,  with  G. =8-818;  two  frt>m  Schmalzgrube,  near 
ICarienberg  in  Saxony,  124^  6'  and  124°  11',  with  G.= 8*833  and  8*290;  one  firom  Bhonsbergin 
Bohemia,  124°  6',  with  G.=3*352.        The  preceding  are  of  BreithaupVs  Amphibolue  ferroaua. 

Por  a  basaltic  hornblende,  from  Wetterau  or  Bilin  {A.  baealticua  Br.)  analyzed  by  Bonsdorff  and 
Strove  (AnaL  17,  21^ Breithaupt  gives  /A 7=124''  39'  88",  andG.=3-17— 825 ;  for  one  from  the 
BToon-syenite  of  Laurvig  and  Fredriksvam  in  Norway  (A.  eaoDoaua  Br.)  7a  7=124°  7',  and 
G.=2'26— 2-29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  in  Finland,  analyzed  by 
Hisinger  and  Bonsdorff,  anaL  10,  11  (A«  medius  Br.X  7a7=124»  15',  and  G.=3*14— 817;  for 
one  of  green  to  greenish-blade  color,  ft^m  Saualpe  in  Garinthia,  analyzed  by  Clausbrudi,  anaL  20 
(J.  Carinffunua  Br.,  and  Garmihine  W.),  7a7=124<>  22',  and  G.=3*08— 310;  for  one  from  Par- 
gas, occurring  in  limestone  with  chondrodite,  eto,  analyzed  by  Bonsdorff  and  Gmdin  {A.pargae- 
ik»  Br.,  or  PargasUe),  7a  7=  124°  10',  and  G. =306— 3*08 ;  for  one  of  greenish-blade  to  bladrish- 
floeen  color,  from  Kongsberg  in  Norway^  analyzed  by  Kudernatsdx  (A,  macrodiagonaUs  Br.X 
7\7=124°26'  and G.=3-06-308 
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DiastaUie  of  Breithanpt  {A,  diastcUicusX  in  its  angle  /A  7=120*  20',  if  this  be  not  an  aoddentol 
irregalarity,  diverges  widely  from  true  hornblende.  Breithaupt  has  called  a  velyet-black  horn- 
blende from  Nordmark  in  Wermland  HemiprismeUischer  AmphiM  (Char.,  135,  18H2 ;  Handb^  ilL 
646);  it  is  stated  to  have  /A  7=124°  26',  and  to  be  iriclinic^  the  angle  between  the  macrodiago- 
nal  and  the  left  face  of  a  dinodome  bemg  27  ^  40',  and  that  for  the  right  face  27''  64',  and  the 
deavi^s  parallel  to  the  prismatic  planes  I,  7',  unequal  G.=8']6— 3'18.  The  analyses  hy 
Bonsdoiff  and  Hisinger,  Nos.  11,  28,  he  refers  here.  He  has  reoently  named  it  JBemiprianuUitee 
Walleriawus  or  WcUlerian,  Breithaupt  also  obsenres  that  his  A.  mediua  (see  aboTe)  has  unequal 
cleavages,  and  is  probably  related  to  the  wallerianite.  The  grayish  to  colorless  hornblende 
fix>m  Edenville,  called  by  Imn  EdeniUe  (see  p.  235),  he  also  refers  to  his  genus  Memipriamatitee. 

11.  Alwnmous  Iran-Lime  AmphiboU;  Norautb  Dana.    Color  black. 

12.  Aluminous  Iron^Mdnganese  Amphibole;  Gambiohaditb  BrmlK  (B.  H.  Z1^.,  zx.  61,  186 IX 
Color  Yelvet-black.  G.=3'12.  Named  from,  the  locality,  Ghimsigrad  in  Senria,  where  it  forms 
with  white  feldspar  a  rock  called  Hmazyte, 

Mdnga/nrompkibol  of  Hermann  (Cummingtonite  Rammebibergy  and  Hermannite  KemiffoU)  is  noth- 
ing but  rhodonite  of  Cnmmington,  Mass.,  erroneously  analyzed. 


L  ConTAimHa  lutlb  or  vo  Aluioha. 


1.  Trwnoliie:  Mdgnesfa-Lime  Ampfubole,  Analyses  :  1,  2,  Bonsdorff  (Schw.  J.,  ttti.  414, 3 
123);  3,  Michaelson  (CEfv.  Ak.  Stockh.,  1863,  196);  4,  Damour  (Ann.  Ch.  Phys.,  111.  xvi) ;  5, 
iUchter  (Pogg.,  hcody.  853);  6,  Bammelsberg  (Pogg.,  diL  295);  7,  Lechartier  (Bull  Soc.  Oh.,  IL 
ill  381) ;  8,  9,  Ranmielsberg  (I  a) ;  10,  Beudant  (Ann.  d.  M.,  IL  y.  307) ;  11,  Bammelsberg  (I  c.) ; 
12,  id.  (J.  pr.  Oh.,  Ixxxvi  347). 

2.  AetinoliU:  Magnesia^Idme-Jron  Amphibole.  18,  Bonsdorff  (1.  a) ;  14,  Seybert  (Am.  J.  Sd.,  vl 
883);  16,  Hunt  (Am.  J.  Sd,  IL  zii,  218,  Phil  Mag.,  lY.  I  822);  16,  Fnru^jehn  (Arppe,  Under- 
sokn,  p.  69,  Ramm.  Mln.  Chi,  471);  17,  18,  Bammelsberg  (I  a);  19,  Richter  (1.  a);  20,  Pipping 
(Berz.  Jahresb.,  xxvii.  252);  2],  y.  Merz  (Viert  Oes.  Zurich,  1861,  Kenng.,  1860);  22,  Sdiwalbe 
(ib.,  yil  20,  Kenng.,  1861,  68;  23,  Michaelson  ((Efv.  Ak.  Stodkh.,  1863, 199);  24,  Murray  (Ramm. 
2d  Suppl,  60);  25,  Bonsdorff  (I  c.);  26,  Rammelsberg  (Ist  Suppl,  73);  27,  Meitzendorf  (Pogg., 
lil  626);  28,  Scheerer  (Pogg.,  Ixxziy.  331);  29,  Richter  (ib.);  30,  Scheerer  (I  c). 

S.  Aniholiie:  Magnena-Iron  AmphiboU.  81,  Thomson  (Rec  Gen.  Sci,  xyii);  82,  Bedc  (This 
Min.,  1860,  692);  33«  Lappe  (Pogg.,  xxxy.  486). 

4.  Moffneaia-Lime-Momifaneae  Amphibole,  84,  Igelstrom  ((Efy.  Ak.  StoddL  1867, 12,  B.  H.  Ztg., 
1867,  21);  36,  Michaelson  (I  a) 

5.  OwnminffionUe:  Iron-Magnesia  AmpTUhoU.    36,  37,  Smith  ft  Brush  (Am.  J.  ScL,  IL  xvl  48). 

6.  Dannemoriie:  Irori'Manganese  Amphibole,  38,  £rdmann(DannemoraJem-Up8ala,  Stockhohn, 
1861,  51);  89,  Igelstrom  (B.  H.  Ztg.,  zxyl  28). 

7.  OrikieriU:  Iron  Amphibole,    40,  Gruner  (0.  R.,  xziy.  794). 

8.  ITephriie,  41,  Rammelsberg  (Pogg.,  IzlL  148);  42,  43,  Schafh&utt  (Ann.  Oh.  Pharm.,  zItL 
888);  44,  46,  Damour  (Ann.  Ch.  Phys.,  HI.  zyi.);  46,  47,  Sdieerer  (Pogg.,  lixriy.  379);  48,  49^ 
L.  R.  y.  Fellenberg  (Nat  Ges.  Bern,  1865,  112) : 


1.  Tbhiolixb:  MagnesiorLime  Ar/^phibole, 


Si      te      An     ftg       Ca       ti 


1.  Wermland,  w. 

69-76 

tr. 

0-50 

25-00 

14-71 

0-10,  P0-90=100-86R 

2.  Pahlun,  to. 

60-10 

0-42 

1-00 

0-47 

24-31 

12-78 

016,  P  0-78=99-96  B. 

3.        "     pale  green 

57-32 

1-09 

1-18 

0*85 

24-70 

13-61 

0-20,  F  0-35=r99  30  Mich. 

4.  St  Gothard,  w. 

68-07 

1-82 

24-46 

12-99 

=97-34  Damour. 

6.            "          w. 

60-60 

0-32 

0-60 

26-43 

11-86 

1-20  (AP)=99-90  Richter. 
0-84  (ftF)=99-42Ramm. 

6.            "          w. 

(1)68-55 
(1)69-02 

26-63 

13-90 

7.            "          w. 

0-86 

2-81 

24-07 

12-68 

1-62=100-40  Lechartier. 

8.  Sweden,  yu?^ 

58-87 

1-77 

2819 

11-00 

0-18(A;F)=100-OlRanmL 
3-83  (ft  F)=99-43  Ramm. 

9.  Maneetsok,  Gd.,  ywh. 

64-71 

2-41 

23-92 

16-06 

10.  Cziklowa 

59*6 

1-4 

26  8 

12-8 

=100  Beudant 

11.  Gtouvemeur,  N.  T.,  w. 

67-40 

0-88 

1-36 

24-69 

18-89 

0-40  (ft  F)=99-12  Ramm. 

12.  Gulsjd 

67-62 

0-84 

26-12 

14-90 

=99-48  Ramm 
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2.  AamroLiiB;  Magneeict'Lime'Iron  Amphibale. 


18. 
14. 
15. 


Concord,  P& 
RaphQUe 


16.  Degero,  S^nL 

17.  Sllerthal,  crysL 

18.  Aiendal,  gy.'gn, 

19.  Beichenstoin 

20.  Helsingfors,  gy.ifn. 

21.  Kiffelberg 

22.  Fleschhorn 

23.  Orrijarfyi,  dk.-grL 

24.  Tabeiie:,     Asbestus 

25.  Tarentaise        " 

26.  Kymatm  '- 

27.  ZiUerthal  " 

28.  Tyrol  " 

29.  Beichensteln    " 

30.  ZUlertMl,  Bock  Cork 


gi 
69-^5 
66*33 
55-80 

68*25 
55*50 
56-77 
58-89 
57-20 
57-26 
68-18 
66-01 

59-50 
58-20 
57-98 
55-87 
57-60 
55-85 
57-20 


£1 


te  fin 

3-96  0-31 

1-67    4-30   

0-40    6-30  «r. 

1-33    6-66  — 1- 

6-26 

0-97     6-88   

0-67     3-79    

0-20  11-75 
0-22  6-67 
3-17  11-27 
1-69     3-46 


1-15 
0-63 

0-51 


8-60    

0-14  3-08  0-21 

0-58  6-32   

4-31  112 

3-88    

0-56  6-22    

4-37    


Mg 
21-10 
2400 
22*50 

20-55 
2256 
21-48 
28-37 
9-49 
21-81 
16-67 
23-86 

19-30 
22-10 
22-88 
20-33 
23-09 
23-99 
22-85 


3.  Asthoutb;  Mdfffiesichlron  Ampkibole;  AsbeBtiform. 


31.  Tyrol,        Aa)e8tus 
82.  Staten  IcL,      *' 
33.  Eornk  " 


64-92     1-64  12-60   26-08 

55-20   11-82   80-78 

68-48 9-22     0-88    81-88 


4.  KiCHXissiXB;  JU'oynwia-LJme-if^aReM^fnjpAt&o^ 


84.  Paiabeig 

85.  Longban,  FinL 


52-23   1-36  11-37     21*03 

64-16    0-62     1-77     6-09    20-18 


6.  CuiomraTONiTB ;  IroThMagriesia  Afnphibole, 

36.  Gummington  51*09    0-96  3207     160    10-29 

37.  "  50-74    0-89  8814    177     lO'Sl 

6.  Dasvsuobitb  ;  IronrManganeae  Amphibole, 

38.  Dannemora  48-89    1-46  38-21    8*46      2-92 

39.  Bninsjd,  AOtefmrite  4626   4040 

7.  GRUNBBm ;  Iron  AmpTUboU, 


Ca       ]9[ 

14.26  ,  PM6=100-62B. 

10-67  1-03=98  Seybert 

13-36  0-80,  ^A  0-80,   &  0-25= 
99*21  Hunt 

1240  =99-18  Funihjolm. 

18-46  1-29=99-06  Ramm. 

13-56  2-20=100-86  Bamm. 

9-67  8-60=99-89  Blchtep. 

21^20  =100'95  Pipping. 

12-40  ,  F  0-83=99-81  Merz. 

11-59  ^,  F  0-29=101-07  8oh. 

13-60  1-02,  3Pe  0-66,  :5raO-48,  ^ 
0*88=100-66  Michaelson. 

12-65  =100-05  Murray. 

16-66  0-14,  F  0-6=99-45  B. 

12  95  =100*21  Bamm. 

17-76  =99-39  Meltsendorf. 

13-42  2-36=100-25  Scheerer. 

1 1-66  2*15,  Ou  0-40  Bichter. 

18-39  2-48=100-24  Scheerer. 


6-28=100-62  Thomson. 

2-26=100  Beck. 

0-04  =100Lappe. 


6-20   ^,S"a,t  8-82=100  I. 

606    0*12, 3Pe  2-80  jfa  2-77,  H 
6-87=99-83  Michaelflon. 


10-88 


ir.     8-04»    Sa    0-76,   t  <r.= 

99-69  S.  A  B. 

«r.      3-04,    Sa    6-54,  fc  <r.= 

100-43  S.  ft  B. 


0-78  =100-67  Erdmann- 

2-47=100  Igelfltrom. 


40.  CoUobridres 

48-9 

1-9 

52-2 

1-1 

0-6 

&  Kephbitb. 

54-68 

2-15 

1-39 

26-01 

16-06 

0-68=100-97  Bamm. 

42.       " 

68-91 

1-32 

2-48 

0-82 

2242 

12-28 

0-25,  &  0-80=99-23  8. 

43.      " 

58-88 

1-56 

2-68 

0-80 

22-89 

12-16 

0-27,  fi:  0  80=99-74  & 

44.       " 

58-46 

1-16 

27-09 

1206 

=98-76  Damour. 

45.       " 

6802 

1-12 

27-19 

11-82 

46.       " 

57-28 

0-68 

1-37 

25-91 

12-39 

2-65=100-18  Scheerer. 

47.  N.  Zealand 

67-10 

0-72 

3-39 

28-29 

13  48 

2-50=  100-48  Scheerer. 

48.  Swiss  Lake-hab. 

(1)56-83 

6-70 

0-68 

20-85 

13-02 

3-18=100  66  Fell 

49.      "           ** 

56-14 

0-48 

4-66 

118 

22-68 

11-12 

3-72=99-93  Fell 

In  anaL  3,  (3-.=2-99;  anal  6  and  8,  G.=2-93;  anaL  11,  a.=8-0:  anaL  12,  G.=3*003 ;  anaL  17, 
G.=3-067;  anaL  18,  G.=3-026;  anaL  19,  G.=3004;  anaL  20,  G.=3*166,*  anaL  23,  G.=3*08: 
anaL  41,  G.=2-96 ;  anaL  44^  46,  G.=:2-97. 
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OXTOEK  OOMPOinaJS. 


n.  ALUimrouB  Yavxwueb, 

1.  Bdeiotb:  Magneaia-Lime  Ampkihole,  AnalTses:  1,  Bammelsberg  (Pogg,  cdil  441);  3, 
Gajander  (J.  pr.  Cfa.,  zliL  464) ;  3,  Rammelsberg  a  c);  4,  0.  Gmelin  (Ak.  H.  Stockh.  1816);  5, 
BoDsdorff  (Schw.  J.,  xzzL  414^  zxxr.  123);  6,  7,  RajDmelsberg  (1.  a);  8,  BoDsdorff  (1.  c). 

2.  Parga«iU  and  Hornblende,  9,  T.  &  Hunt  (Bep.  G.  Can.,  1863,  466);  10,  Boxi8dorff(L  c); 
11,  12,  Hisinger  (Schw.  J.,  zxxL  289};  13,  Suckow  (Die  Yerwitt.,  143);  14^  Delesse  (Ann.  d.  M., 
XYi.  328,  1849);  16,  Kudernatsoh  (Pogg.,  zzxril  686);  16,  Kossin  (Ramm.,  Min.  Ch..  492);  17, 
Bonfidorff(L  c.);  18,  Henry  (Q.  Rose,  Beiee  Ural,  i  888);  19,  Hisinger  (L  c);  20,  Glausbmch 
(Ramm.,  let  SuppL,  72);  21,  StruYe  (Pogg.,  vil  360);  22,  BammeUberg  (ib.,  Ixxziu.  468);  23, 
24^  Waltersbausen  (Yulk.  Gest,  111);  26,  Delesse  (Mem.  Boo.  d'emuL  du  Doubs,  1847);  26, 
Sharpies  (Am.  J.  ScL,  II.  zlil  271);  27,  Kudematsch  (L  o.);  28,  Bonsdorif  (L  a);  29-36,  Bam 
melsberg  (Pogg.,  dil  444) ;  86,  Delesse  (Ann.  d.  M.,  zvi  323);  87-40,  Bammelsberg  (L  oi) ;  41, 
Piuyreysky  (Jahrb.  Min.,  1866,  362);  42,  Moberg(J.  pr.  Ch.,  zliL  464);  43,  Waltershausen  (L  a); 
44,  Hisinger  (L  a);  46,  Deyille  (Et.  G.  Teneriffe,  1848). 

3.  NoRALiTi;  AlvmixumB  Iror^Lvm/i  AmphiboU.  46,  47,  Klaproth  (Beitr.,  y.  160);  48,  Bam 
melsberg  (L  c.,  447);  49,  Schultz  (Bamm.  Min.  Oh.,  996). 

4.  Gamsioiuditb;  AlunUnoua  Jrary^Mainganese  AmphiboU.    60,  Muller  (B.  H.  Ztg.,  xx.  63). 

6.  Skabaqdrb.  61,  T.  a  Hunt  (Am.  J.  SoL,  IL  xxvil  848) ;  62,  Boulanger  (Ann.  d.  M.,  viii. 
169): 

1.  Bdbhikb;  AlunUnoua  Moffnesic^'Lime  AmphiboU. 


1.  Edenyille,  gy. 

2.  Storgord,  FinL 
8.  Pargas,  gfu 

4.        "     pala^n. 
6.         "  " 

6.  Monroe,  bTL^gy, 

7.  Saualpe,  bn, 

8.  Aker,  ffy. 


Si  £1 

61-67  6-76 

89-87  16-87 

46*12  7*66 
61-76  10-93 

46-26  11*48 

45*93  12*87 

49-38  12-72 

47*21  18*94 


9e 

2-86 


1*72 


te     An    Ag     Ca    JTa     ft    IS      F 

23  37  12-42  0*75  0-84  0*46  =98*12  R. 

2-89  21-46  17*61 =9620 O. 

2-27  21-22  13-70  2*48  1-29  110  2-76=98-60  R. 

8-97  18  97  10-04  183 =97*49  G. 

8-48    0 36  1903  13*96  061 2*86,       gangue 

0-48=98*47  Bonsdorfll 

4-56     Ur,     21*12  12*22  2-24  098  0*69   =100  34  B. 

4-68 1714    9  91  226  0*68  0*29  0-21=9913  R. 

2-28   0-67  21-86  12*78 0*44  0*9  =99*93  B. 


2.  Paboastk  and  Hobsblbndb;  Alumtnotta  JUagnesiarJAme-Mron  Amphtbole. 
a.  Contaiuing  not  over  10  p.  a  of  ozyd  of  iron. 


9.  Madawaska  B. 

10.  Pargas 

11.  " 

12.  lindbo        « 

13.  FUlefjeld,  Norw. 

14.  Thillot^  gn. 


66-06  4-60 
46*69  12-18 
41-60  16*76 
46-37  13-82 
46*37  14-81 
60-04    8-96 


6-86 
7*32 
7-75 

7-74 
8-74 
9-69 


16.  Eienmdgrube       49*07    9*24  9-77 


20*96  13*44 0-86 

0*22  18*79  18-88 

0-26  19-40  14-09 060 

1-60  16-34  13-92 0*22 

1*60  14-33  14-91 

0*20  18-02  11*48  0-81  008  0*69 

20-29  10*33 


=10014  H. 

1*42=99*46  B. 

=97*24  H. 

=98-91  H. 

=99-66  a 

,  ^  0-24= 

100  Delesae. 
=98*70  K, 


&  Containing  over  10  p.  a  of  oxjd  of  iron  and  nnder  20  p.  c. 


16.  Zsidovacs 

17.  Wetteraa 

18.  Kalt^juYa 

19.  Slatmyran 

20.  Oarinthia 

21.  Bilin,  Bohem. 

22.  Hartlingen 


46-01  10-49 

42*24  13-92 

46*18  11*34 

47*62  7*88 

46-08  8-37 

40*08  17*69 

42-62  11-00 


28.  Etna                     39*76  16*29 

24.  "                           40-91  18-68 

25.  Serranoe              47-40  716 

26.  Birmmgham,  Pa.  47-77  7*69 

27.  LaPrese(Bormio)46-31  11*88 


.  10*03 
- 14-69 
- 16*16 
- 15*78 
-17-44 
-12*82 
.  16*69 

-14-40 
•17-49 
- 16*40 
•  16*41 
•16-93 


3*46  1609  13-80 

0*83  13*74  12*24 

17-56    9-87 

0-32  14-81  12-69 

18-48  10-23 

18*50  1101  0-89  0*18 

13-46  12*25  1-71  1*92 


1*06  13-01  12*99 
tr.     18-19  13*44 

15*27  10-83 

0-26  16-38  13-16 

14-28  10-49 


2*95 


28.  Kordmark,  Werm.48'88    7-48  18-75   1*16  13-61  1016  — 


=98  88K. 

=97-06  B. 

=1(K)-10H. 

=98*60  H. 

=100-65  0 

0  18  1-04=98*67  & 

^,   *i   101  = 

100  46  Bamm. 

102   =97-52  W, 

0*85   ^=99-56  W. 

100   =100  DoL 

=99*67  Sh. 

,   to  0*66= 

08-65  Kudernatsoh 
0-50  0  41  =  100*89  B. 
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Si       Si      9e     t'e     An     Ag     Ca     fra    ]6:     ]ft      F 

29.  VesnyiuB  3992  1410    6-00 1103   0*30  lO-ia  12-62  055  3-3T  OBI  =z9fi'1B'BL 

30.  HarUiiiffen  42-62  1100    8-30   9*12 1345  12*26  m  1"92 ,  Ti   1-01  = 

101-28  Bamm. 

SI.  Oemoein  40-65  14-81    5*81    T-18 1406  12-65  164  1-54  026  ,  ti  0  80= 

99  10  Ramm. 

82.  Honnef  41'01  18-04    5*38  10-'J5  1348    9-31  1-26  1-79  Oig   ,  Ti  1-53= 

98-34  Bamm. 

83.  Stenaelberg  3962  14-92  10-28   7-67   0-24  11 82  12-65  1-12  2-18  0-48  — ,  ti  019= 

99*67  Bamm, 

84.  BoflgoloYBk  44-24    8'86     513  11*80  13*46  10*82  2-08  0-24  0*39  0-25=98*27  B. 

86.  Pargaa  4126  11-92    4-83   9*92    ir.     13*49  11*96  1-44  2-70  0*52  1*70=99  73  B. 

c  Contaming  over  20  p.  c.  of  ozyds  of  iron  and  manganese  united. 


36.  Faymont 
87.  Aiendal 

38.  PhOipetadt 

39.  FrederickByBni 

40.  " 


41-99  11*66   22  22  

43-18  10-01  6-97  14-48  0-29 
87-84  12-05  4-87  1238  068 
40-00    8*00  10-1011*04    1*03 


12-59    9-56       1-02       147 

9-48  11-20  2-16  1-80  0*37 

12-16  14-01  0-75  2-68  0*80 

11-51  10*26  2*72  2-63  060 


40*00    7-37  10-4513-38    1*85    7-6111-28      6*26       0-54 


41.  Norway  8784  12*66  10*24   9-02 

4^  Kimito,  VUxl         43*23  11*78   26*81 

48.  Etna,  V.  di  Bove  43*84    9*27    21-79 

44.  Garpenbeig  53-60    4*40  22*62 

45.  T^neriffe  46*23    9-26  29*84 


0*75  10*85  11*43  4*18  2*11  1-85 

1*61     704    9-72 

11*70  12*06 0*84 

0*36  11*86    4*66 0  60 

606    937 


=100  D. 

=94-44  B. 

=97-67  B. 

,  ti  0-80= 

98*69  B. 

,  ft  1-07= 

98*70  Bamm. 

=99*93  P. 

=10014  l£ 

=99*49  W. 

=9710  H. 

=99  25  D. 


8.  KoRAUTB;  Alwminoui  Iron-Lime  AmphiboU. 

46.  BTora,  WeBtm'nrd4200  1200  8000  0*25    2*26  11-00  «r.   0*76  =9825  K. 

47.  Folda,  Hesse        4700  26*00  15*00 2*00    800 05     =98 00  K. 

46.  Brevig  42-27     6-31   662  21*72    1*18     8*62    9*68  3*14  2*65  0*48   ,  ft  101  = 

98*63  Bamm. 


49.  HnttentLal 


46*13  14*96   2-95  2187 


1*79  10*04  0*87  018  1*12 =99-41  a 


4.  Gahbioraditb;  Alumiruma  Ir<m'MangaMeae  AmpJUbole. 
60.  Gamsigrad  46*68  13-63   12*29   6*00    8*44    8*1 


817  100 =99*94  M. 


5.  BnAR^BDon.  ^  • 

61.  Id^palegn.        64*30    4*54  3*87  1901  13*72  2*80  080   — ,  iSTi  <r.,  Sr 

0-61=9916  Hunt 

62.  Corsica  40*80  12-60   3*20    1*40  11*20  23*00 6*2     ,  ^  200= 

99*40  Boalanger. 

In  anal  1,  G.=3  069;  anal  8,  G.=8*104;  anal  6,  G.=3*123;  anal  7,  G.=8102,  /a/=124' 
r— 124"*  12^;  anal  8,  called  grammatite;  anal  9,  G.=3-n54,  High  Falls  of  the Madawaska,  Can.; 
anal  14,  G.=8-059;  16,  from  near  Kongsberg;  anal  16,  G.=8-136;  anal  21,  in  basalt;  22,  in 
trafchyte;  anal  26,  G.=3*114,  in  syenite;  anal  29,  G.=3'282,  in  a  block  from  Somma;  anal  80, 
G.=8-270,  in  basaltio  tn&;  anal  31,  G.=3*225,  in  basaltic  wacke ;  anal  32,  G.=8-277 ;  anal  33, 
G.:^3*266,  in  trachyte;  anal  34,  G.=8-214;  anal  86,  G.=3-216;  36,  in  diorite;  anal  87,  G.= 
3-276;  anal  38,  G.=8-378;  anal  39,  40,  G.=8-287,  /a/=124'  7',  in  zircon-syenite;  anal  41, 
G.=3'28,  in  drcon-syenite ;  anal  48,  G.=3*428,  often  called  .£girine;  anal  49,  G.=3'25,  with 
mi^etite:  anal  61,  from  enphotide  of  Alps;  anal  62,  from  enphotide  of  Finmalto,  Corsica, 
G.=S10. 

In  the  Tesorins  amphibole  {ayrUoffmatiie  Breith.)  Mitscherlich  found  9e  9*96  and  t^  19*30; 
in  the  Hartlingen,  respeotiYely,  6*63  and  6*45 ;  in  the  Wolsberg  13*25  and  2-59 ;  in  the  Arendal, 
6-69  and  14*66. 

The  emaroffdUe  of  Oondoa  afforded  Vanqnelhi,  in  an  imperfect  analysis  (Bend.  MhL,  IL  134),  Si 
60-0,  i\  21-0,  %  6*0,  Ca  130,  ozyd  of  iron  6*6,  ^  7*6,  Ou  1*6=104*6. 
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OXYGEN  COMPOUNDS. 


An  acHnaUk  rock  from  St.  Franda,  Canada,  afforded  T.  &  Hunt  (Rep.  G.  Oan^  1868,  466)  Si 
62-30,  3tl  1-30,  Mg  21-60,  Ca  16-00,  :^e  6-76,  JTi  «r.,  ign.  3*10=99-96. 

The  ByssoHie  of  Saussure,  Dauphiny,  aa  analrzed  hj  Yanqnelin  and  ICaoquart  (J.  8oc.  PhHoncL, 
No.  64),  afforded  §i  47,  Fe  20,  litn  10*0,  Mg  9*3,  Oa  11'8=96'6.  Occurs  with  a  black  ozjd  of 
manganeae. 

The  analjaia  bj  Thomson  (Ann.  Lye.  N.  H.  N.  York,  iii  60^  referred  by  Shepard  to  boUonUey  is 
shown  by  B.  SDHman,  Jr.  (Am.  J.  ticL,  IL  yiii  391),  to  perUdn  probably  to  an  actinolite  from 
Bolton. 

The  fluorine  in  many  hornblendes  is  supposed  to  exist  as  flnorid  of  caldum,  and  tills  ingredient, 
according  to  Bonsdorff,  may  constitute  1  part  in  6  of  the  mineral. 

Pyr.,  etc. — The  observations  under  pyroxene  apply  also  to  this  species,  it  being  impossible  to 
distinguish  the  varieties  by  blowpipe  characters  alone. 

Jbomorphous  and  IHmorphauB  reiaUoM  io  Pyroxene,— The  analogy  in  composition  between  pyr- 
oxene and  hornblende  has  been  abundantiy  illustrated.  They  have  the  same  general  formula ; 
and  under  this  formula  tiiere  is  but  one  difference  of  any  importance,  viz.,  that  lime  is  a  prominent 
ingredient  in  otf  the  varieties  of  pyroxene,  while  it  is  wanting,  or  nearly  so,  in  some  of  those  of 
hornblende. 

The  analogy  between  the  two  species  in  crystallisation,  or  their  essential  isomorphism,  was 
pointed  out  by  G.  Rose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one  and 
the  same  frindamental  form.  The  prism  /of  hornblende  corresponds 
in  angle  to  i-2  of  pyroxene ;  that  is,  if  the  horizontal  axes  of  the 
latter  species  be  ( :  e,  those  of  the  former  wiU  be  ^ :  2c.  Calculating^ 
ftx>m  the  angle  /A  /in  pyroxene,  87^  5',  the  angle  of  i-2  is  precisoly 
124**  30',  or  the  angle  /a  /  in  hornblende.  Tl^  annexed  table  ex- 
hibits the  symbols  of  the  planes  in  hornblende  as  they  would  be  on 
the  augite  type. 

But  while  thus  isomorphous  in  axial  relations  or  form,  they  are 
also  dimorphouB.  For  (1)  the  cleavage  in  pyroxene  is  parallel  to  the 
prism  of  87^  6',  and  in  hornblende  to  that  of  124^°.  (2)  The  occur- 
ring secondary  planes  of  the  latter  are  in  general  diverse  from  those 
of  the  former,  so  that  the  crystals  differ  s^iking^y  in  habit  or  system 
of  modiflcations.  Moreover,  in  pyroxene  columnar  and  fine  fibrous 
forms  are  uncommon ;  in  hornblende,  exceedingly  common.  (3)  The 
several  chemical  compounds  under  pyroxene  have  one4enfh  higher 
spedfic  gravity  than  the  corresponding  ones  under  hornblende ;  that 
is,  a  compound  (as,  for  example,  (i  Ca+i  Mg)*  Si*)  having  6.=3*2S 
under  the  former,  has  approximately,  G.=2*96  under  the  latter. 

Again,  twins  occur  composed  part  of  amphibole  and  part  of  pyr- 
oxene, a  fact  bearing  on  the  isomorphism  and  dimorphism  of  the 
species. 

Obs. — Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitic  and  schis- 
tose rocks,  and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.  TremoUte,  the  magnesia- 
lime  variety,  is  esped^y  common  in  limestones,  particularly  magnesian  or  dolomitic;  actinolite, 
the  magnesia-lids-iron  variety,  in  steatitic  rocks ;  and  brown,  dark-green,  and  black  hornblende, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rocks  of  which  it  forms  a  constituent 
part    Asbestus  is  often  found  in  connection  with  serpentine. 

fforrMenderockf  or  amphibolyte,  consists  of  massive  hornblende  of  a  dark  greenish-black  or  black 
color,  and  has  a  granular  texture.  Occasionally  the  ^een  hornblende,  or  actinolite,  occurs  iu 
rock-masses,  as  at  8t  Francis,  in  Canada. 

H(mibUnde^9chisi  has  the  same  composition  as  amphibolyte,  but  is  schistose  or  slaty  in  stnio- 
tuie.    It  often  contains  a  little  feldspar.    In  some  varieties  of  it  the  hornblende  is  in  part  iu 
minute  needles. 
Diabase  is  a  fine-grained,  compact  hornblende-rock,  tough  and  heavy. 

Aphanyte  (or  corneine)  is  like  diabase,  but  is  without  distinct  grains  (whence  the  name,  from 
i^aviii^  unmaniftst),  and  breaks  with  a  smooth  flint-like  fracture. 

Syeniie  is  a  granite-like  rock,  containing  hornblende  along  with  quartz  and  orthodase  feldspar. 
Dioryie  is  a  similar  rock,  grayish-white  to  nearly  black  in  color,  consisting  of  hornblende  and 
albite.  Homblendic  or  syenUic  gneiss  has  the  same  constitution  as  syenite,  but  differs  in  having  a 
gneissoid  or  semischistose  structure. 

fforriblendic  granite  contains  hornblende  in  addition  to  the  ordinary  constituents  of  granite, 
quartz,  feldspar,  and  mica.  Gneiss  and  mica  scMsi  are  often  hornbtendic  in  the  same  way.  The 
hornblende  in  mica  schist  is  usually  in  prisms,  either  stout  or  adcular,  which  sometimes  are 
aggregated  in  sheaf-like  tufts.    The  fasdculite  of  Hitchcock  is  merely  this  tufted  hornblende. 

The  dark-green  antique  porphyry  contams  hornblende  in  its  oompaot^  diabase-like  mass,  and  is 
therefore  caUed  didbase-poi^yry,    G. = 2*9 — 80. 
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HornUende  la  often  diflMminafted  in  blBok  prifl^ 
oCber  igneona  rooka,  eapedaHy  the  feldspathio  kinda. 

Rqtiotide  conaiata  of  a  whitish  or  greeniah  compact  baae  of  Taiyingoonatitiition,  with  imbedded 
gtmangdile.  The  enpbotide  of  Ooraica  haa  been  oalied  eomfyte  (p.  235).  The  daMaamrUt^  aa  shown 
by  Ehint  (Am.  J.  Scl,  zzriiL  336^  ia  either  oompact  Hmo<pidoky  aa  that  of  the  Alpe,  compact 
mekmUt^  aa  that  of  Kt  Gendyre,  or  oompact>Ucbpar;  these  diflbrent  kinds  being  diatinguUhable 
bj  tiheir  apedflo  grayitj. 

Tbe  compact  tremolite  caDed  nephrUe  is  foond  in  takxMe  rock  or  sdiiat,  and  granular  limeatone. 
Ansflig  and  Teplitz  in  Bohemia,  Tnnaberg  in  Sweden,  and  Pargaa  in  Finland,  afford  floe  sped- 
oaens  of  the  dark-colored  hornblendes.  ^cltaoMb  oooors  at  Saltzbnrg  and  Greiner  in  the  ZUlerdial ; 
treawiUt  at  8t  Gothard,  in  granular  limeatone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjd  in  Sweden, 
etc  CalttmiU  oocnrs  at  ^lormar1ceD  in  Sweden,  in  prisms  in  serpentine.  AtbesUu  is  found  in 
SaToy,  Saltzborg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomiea 
employed  it  in  packing  hia  minerala.  So€k  cork  la  obtained  in  Saxony,  Portsoy,  and  Leadhills, 
nikere  also  mountain  leather  occurs.  Oisana,  in  IRranoe,  affords  a  rariety  of  amianthua,  compoaed 
ct  fibrea  having  some  degree  of  ehu^icity ;  it  is  the  amianOuridt  of  Hauy. 

In  tiie  United  States,  in  ifoiiM,  black  cryatala  occur  at  Thomaston,  at  lloultenboro  in  ^renite ; 
pargasite  at  Phipaburg  and  Parsonsfield ;  radiated  or  asbestiform  actinolite  at  Uuity ;  tremolite  at 
ThoDxaaton  and  Baymond.  In  K.  Hamp,^  black  ciystala  at  Franconia.  In  Vermoni,  glassy  and  ra- 
diated acdnolite  in  the  steatite  quarriea  of  Windham,  Beadsboro',  and  NewPtoe.  In  Mom^  white 
cryatala  at  Lee  (H  m.  &W.  of  the  meeting-houseX  and  at  Newberg;  glaaay  and  radiated  actinolite 
at  Middlefleld  and  Blanford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lee,  and  Great  Bar- 
rington;  blade  crystala  at  Cheater;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham; 
cammii^^nite  at  Cummington  and  Plainfield.  In  Ooim^  In  large  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  nost-offlce, 
and  alao  at  other  places  in  litchfleld  Co.;  aabeatus  at  West  Farma,  Winchester,  and  ^ Uton,  and 
with  mountain  leather  formerly  at  the  MiJford  serpentine  quarries.  In  N.  Tork^  in  good  black 
oystala  at  Willsboro',  presenting  interesting  forms;  also  near  the  bridge  at  Potsdam,  St 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
CTystala  near  Two  Ponds,  and  also  1  m.  N.,  2i  m.  N.,  and  I  m.  S.,  of  Edenville,  together 
wtih  gray  or  hair-brown  ciystals  and  tremolite,  sphene,  and  chondrodite,  in  granular  limestone ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmenite,  at  the  Stirling  minea.  Orange  Ca ;  in  short  green  crystals  at 
GoaTemeur,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Bossie,  2  dl  N.  of  Oxbow, 
the  variety  pargasite  in  neat  bright  green  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
called  PecksviUe,  in  Fishkill ;  radiated  at  Brown's  serpentine  quarry,  8  m.  N.W.  of  CarmeL  Putnam 
Ca;  in  large  white  crystals  at  Diana,  Lewis  Co. ;  ranted  and  bladed  tremolite  at  Dover,  Kings- 
bridge,  the  Eastohester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co. :  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence 
Ca ;  asbestos,  near  Greenwood  Furnace ;  Bogers's  farm  in  Patterson ;  Colton  rock  and  Hustis's 
fimn  in  Fhillipstown,  Putnam  Co. ;  near  the  Quarantine  in  Biohmond  (Jo.,  where  the  fibres  are  two 
U)  three  feet  long.  In  N.  Jersey^  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
varieties  of  the  spedes  at  Franklin  and  Newton ;  radiated  actinolite  at  Franklin ;  tremolite  at 
Fraoklm ;  aabestus  and  mountain  leather  at  BruniSwick.  In  Penn.,  actinolite  in  Providence,  at 
Mineral  HiU,  in  Debiware  Co. ;  at  Union ville ;  at  Eennott,  Chester  Co.,  often  in  fine  crystals ; 
tremolite  with  asbestos  at  Chestnut  Hill  near  the  Wissahiccon,  near  Philadelphia,  at  London 
Grove,  Cheater  Ca ;  nephrite  at  Easton.  In  Maryland^  actinolite  and  asbostus  at  the  Bare  Hills 
in  serpentine ;  asbestus  at  Cooptown.  In  Virffinicii  actinolite  at  Willis's  Mt,  in  Buckingham  Co. ; 
ssbestus  at  BameVs  Mills,  Fauquier  Ca 

AtL-^The  alterationa  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  The  fibrous 
snd  diallage-Uke  varieties  are  especially  liable  to  take  up  water,  owing  to  the  finely  or  thinly 
divided  state  of  the  mineral  Talc,  steatite,  serpentine,  chlorite,  biotite,  i^te^  chabasite,  limonite, 
magnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Bmenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  f^rom  the  chlorite)  iron* 
ochre,  ocoar  as  pseudomorphs  after  hornblende  (v.  Fritsch,  ZS.  GeoL  Gtos.,  xiL  104).  OrvppUe^ 
and  perhaps  rosUef  as  suggested  to  the  author  by  L  Seeniann  (4th  edit,  p.  287),  may  be  altered 
peigaatte.  Qeoth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Providence,  Pa., 
md  the  baUimorUe  aa  altered  asbestus,  and  a  chrysoUce  of  Delaware  Co.,  Pa.,  as  altered  actinolite 
(An.  J.  Sd^  IL  TXTJiL  203). 

The  following  are  analyses  of  altered  amphiboles:  1,  Smith  k  Bruah  (Am.  J.  Sd..  II.  xvl  49) ; 
S,  Thomson  (Min.,  i  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  viii.  123);  4,  6,  Beck(MhLN.  Y., 
307);  6L  Suckow  (Die  Verwitt  Min.,  14:i);  7,  Delesse  (Ann.  d.  M.,  IV.  x.  317);  8,  Wiehage 
(Bamm.  Mto.  Gfa^  ^9);  ^i  Madrell  (Pogg.,  IxiL  142);  10,  Schultz  (Bamm.  Min.  Ch.,  499);  11,  T 
S.  Host  (FhiL  Ma«r-y  I^t  ^  <>fii  ^d  Bep.  G.  Can.  1863,  491): 
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Si       21  te    fin   fig  Oa    JTa      £[ 

l.flydonttopfcyOfcjN.Y.  |68-8»      tr.         876   2934     0*88    2-26,ftfr.=99-5'?a&B. 

2.  »*             "                 64-98     1-66  Fe9-83  1-20  18-88 11-45,  K 680 =99-20 T. 

3.  "            "                 46-43   9-88  188  28-80    6*06   8-68=99-63  Joy. 

4.  Warwick  86-00  32-33 20*70  10  80 =98*83  Bedc. 

6.         ««  84*66  25-83       ^ 26'22    6*09   909=99-39  Beck. 

6.  Fillef jeld,  Nor.  40-32  17-49 Fe  18-26  2-14    9-23     637  8-00= 100-81  Suckow, 

7.  Vosges  48-64  12-60        5'19  0-93  17-74    9-10   1090=100  Delesse. 

8.  Siebengeblrge  84-87  10*73  9e  20*48 4*90    4*78  3*63  20-24=l(>0  Wiehage. 

9.  WolfBberg  44-08  14*31  Fe 26*56'  233  1008   3-44=99*74  MadrelL 

10.  Oatanoaro  46-08  11-81       1410   1072    8  74  0-98    8  03, -Pel -7 7 =98-88 a 

11.  Loganite  83*28  13-30  ^61*92   36-50 16*00=100  T.  &  Hunt 

AnaL  4, 6,  ciystals  haying  the  angles  of  hornblende,  steatitic  in  feel  and  hardnesfl;  6,  day-like; 
7,  Arom  a  micaoeoas  porphyry  at  Traits-de-Boche,  small  prUmfl:  8.  from  tradiyte  at  Morgaretten- 
kreiiz ;  9,  large  crystiOa,  G.=2-94,  from  Wolfaberg,  near  Oemoain  hi  Bohemia ;  10,  soft  greenlah- 
brown  crystals;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Laurentian 
crystalline  limestone,  and  having  the  form  and  deavage  of  hornblende,  though  edges  rounded ;  /Ai 
about  124^ 

The  hydrous  anOwphyUUe  of  New  York  Island  occurs  in  place  near  the  comer  of  69th  street  and 
10th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyses,  as  well  as  in 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247A.  Waldhsimite.  (Amphibol  ahnliches  Mln.  von  Waldheim  A.  Knop,  Ann.  Gh.  Pharm., 
CI.  363,  1869 ;  Waldhehnit  Samm^  Min.  Ch.,  780,  1860.)  An  amphibole-like  mineral,  which 
contains  much  eoda^  and  is  peculiar  also  in  its  excess  of  silica,  both  suggesting  that  it  may  be 
amphibole  altered  by  the  alkaline  process.  It  occurs  m  veins  an  inch  thick,  and  resembles  actln- 
olite.  H.=6;  (>.=2*957;  color  leek-green:  translucent  Composition,  according  to  Knop  and 
Hofihiann,  the  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Ch.  Pharm.,  ex.  368): 
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12*93=101-12  Hoflknann. 

It  lost  0*5  p.  c  by  ignition.    The  oxygen  ratio  for  ft,  S,  Si  Is  11-84 :  0*80 :  31*24. 

From  serpentine  at  Waldheim  iu  Saxony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  arf^edsonite.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  with  an  unusual 
proportion  of  oBcaU, 

247B.  KoKBCHABOFFUB.  (Kokscharowit  Nl  Kordenskiold,  Bull.  Soc.  Nat  Moscow,  xxx.  223, 
1857.)  Like  tremdite  in  appearance,  /a  7=1 24*" ~  124°  5',  Eokscharof.  In  aggregations  of 
prisms,  with  acute  edges  replaced.  Cleavage:  JJ  two,  equal,  very  distmct  H.=5— 6'5.  G.= 
2*97.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty- white;  brown  to  dark-brown  from 
impurity.    Subtranslucent    Fracture  splintenr. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  Ixxxviii.  197)  afforded: 

Si  ^  te  Ais  Oa  ^a  -k         ign. 

46-99        18*20        2-40        16-46        12-78        1*63        1*06        0-60=99-01 

Giving  the  0.  ratio  for  ft,  fi,  Si  11*19  :  8*60 :  2462 ;  or,  for  ft+fi,  Si  19-69  :  24*62=1 :  1*26;  for 
&  :  S  +  Si  11*19  :  33*02.  It  appears  to  be,  like  edonite,  a  magnesia-Ume  amphibole,  but  with  a 
very  large  proportion  of  alumina;  and,  moreover,  part  of  the  alumina  must  be  basic  if  it  comes 
under  the  usual  amphibole  formula. 

In  a  dosed  tube  only  traces  of  water.  B.B.  in  the  forceps  fhses  easily  to  a  white  translucent 
pearl,  coloring  the  flame  yellow;  with  borax  a  dear  colorless  glass. 

Occurs  associated  with  lapis-laEuli  near  L.  Baikal,  in  Siberia.  Named  after  the  Russian  miner- 
alogist, Kokscharof 

247C.  SoHBPFXRXTB  BreUh.  (B.  H.  Ztg.,  xxiv.  429).  Breithaapt  has  referred  to  schefferite  of 
Michaelson  a  mineral  of  the  same  loodity — Longban,  with  rhodonite — which  differs  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  schefferite  is  known  only  massive.    The  following  are  its  characters : 

Monodmic;  /a  7=120**  46';  basal  plane  {x)  on  f-i=147*'  80'  or  3'ii°  to  the  axis.  The  crystal 
has  the  planes  ^  f-^  i-i,  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  front. 
Cleavage:  rather  distinct  in  one  direction,  perhaps  also  parallel  to  x.  Mostly  massive,  fine  granu- 
lar. BL=5— 5*6.  G.=3*433— 3*436.  Lustre  vitreous.  Color  chestnut  to  dove  and  reddish- 
brown.    Streak  pale  yellowish-gray.    Subtranslucent  to  opaque. 
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BDiOKin].    Bwibp,  Aun^Plxil,  r,  381,  182S.    ArfwcdKjnlt,    Sodt-liornblend^j. 

f  monocUnic,  /A 7=123"  55,  Brooke;  123^  ^^1^-  Kobell ; 
Breitliftupt;  about  12'^**  40',  Brevig  mitieral,  Desclokeaux. 
perfect  pumllel  to  /;  imperfect  to  i4.  Also  cleavable  magaive- 
Cf.=3'M,  Bmoke;  3-329-3  340,  Breithaupt^  3589^ Rammels^ 
itre  vitreous.  Color  pure  black ;  in  ttin  scal%,  deep  green, 
,  or  brown,  Brevig,  Streak  erajish-green.  Opaque  except  in 
plintenB^     Fracture  imperfect^  concboidalp 

k»ai«+Bf*a»  Rwnjo,,  =(!f£'  +  |l»e)Si'.  whieh,  oiflktng  ft=iPe  +  iSa,  =Sil1«» 
rt  of  IroQ  M-9,  protox  jd  of  iixju  1 2*1,  «oda  1 0*5  =  100.  3  ft'Si"  +  3  l*e  gi',  t.  KobcU, 
11*4    Analf  see :  t,  Thotn^oo  (Mid.,  L  483) ;  2,  V.  Eobell  (J.  |ir.  Ch.,  xiH  »,  and  xd. 
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6*88 

B-ai 
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3-Q6,ti  303^  100-09  PI 

0  itiiiljniM  tlifl  d<>gTc«  of  oifdatioti  of  tbc  ^roa  was  d(>termitie4  only  Id  thote  hy  IUiiv» 
T,  KiihclL    A.  MitecborUcli  Ims  obtained  (J.  pr*  Ch^  Ixxxtl  11  j  for  the  GfooulAud 

~U.K  fkJ0e«  It  3  mth  inmniesocDoe  t^  ahlsck  magitetio  globtik ;  cioIotb  the  OntDey^l* 
till  t||#  fltiVM  0ivif  retctiotis  for  troD  ami  manganese.  Not  acted  upon  by  aride, 
Kttil  hitik  homblloAe'Jte  orysLik  at  Kan^^fTdlnarsuk  In  GreenlnQd,  with  sodaliie, 
lUdi|NU'|  alio  in  tir^cra-iy^rntta  in  Norway,  ut  Brerigt  and  in  b«d3  of  m^gnfitite 
BipcHticJ  ilao  from  Horbertgrber^,  near  Oberberg^nt  with  ittoerlte  aod  ilmenitei 
tatn^  Mulfied  by  Fluntainour,  Ima  hmn  referred  to  m^kint^  The  a^gle  girien  di^ 
iMoc  to  l£o  ampblboje  sub-grciup* 

tX>ClJTS.    Blziti-Eisenstem  (fr.  K  Africt)  £^%r.,  Ma^.  BerL  Gee.  K.  Fr^  r.  73, 
^    ¥i    237,    1815.     Kiok/dolith    Mamm.,    G^L    Ana.    QbtL,    l&85f    183K      Blu« 


nsbestu^^ike ;  fibr^  long  but  delicate,  and  easily  aepajable. 
ve  or  earUiy* 

0,=3'2— 3*265.     Lu&tre  eilky.     O^lor  and  streak  lavender-blue 
fill.     Opaque.     Fibreii  aooiewbat  ela&tic. 


m  •na^tfWM  by  istromoyor  afford  noirly  ^*  ^*  ^  S  ft ;  bat  the  degreo  of  oxjdation 
wlfiMrmmiL    Aaa^M«^  h  %  Btrotneyet  (Fogg.,  xxiiL  l&B);  8,  Deletvo  (Ann. 


of 

(Ann.  4 


8k  n        Sifi  Itg  Ca  ^1 

Mi     IO*fll  BBES       0*a  S'Sa  0-03  7-03 

ly     B1*«4  S4*afl       0-03  3*04  0-OS  7*11 

^m  U*nMnG^y  10*14  1*10  &60 


5*68=9^-81  StTOmeyer* 
4*01=99*85  8troLD«ye^ 
3*53,  t  0*3«,  C10'51,  P0"173£ 


-fn  tbo  olocetl  ttib#  yi^lda  i.  imall  amount  of  alkaline  waten 
to  a  lAmt^k  mii|fu<^tiii  trliiNS,  fxilortng  tbe  flAme  yellow  ^8od«> 
rm,    Doaetod  tipoD  by  iK*idi. 


BE  Cmtm eaaily  wttli 
WiUi  the  Buacca  givoa 
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Obi. — Oocim  in  South  Africa^  in  the  Grigna  conntiy,  beyond  the  Qreat  Orange  riyerf  700  m. 
_  J  ftom  the  Gape  of  Good  Hope ;  in  a  micaceous  porphyry  at  Wakembach  in  the  Yosgee  (anaL 
8) ;  at  Stavern,  Norway,  in  zlroon-fiyenite,  along  with  arfVedsonite,  to  which  it  is  closely  reisted, 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  variety ;  at  GoUing  in 
Salzburg,  in  gypsum  with  blue  quartz ;  at  BuJca,  near  Domascbow  in  Moravia,  with  a  fermginoufl 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  Aftican,  the  fibres  of  the  fibrous  seama 
or  masses  make  an  angle  of  about  106''  with  the  opposite  surfaces  of  the  seam,  according  to  Hans- 
mann ;  and  the  same  author  states  (Handb^  743,  1847)  that  a  cylinder  of  it  rihr  of  an  inch  in  di- 
ameter, supported  91  Hanoverian  pounds  before  breaking,  while  one  of  asbestus,  -Hhr  of  an  inch. 
in  diameter,  broke  with  a  weight  of  6  ounces. 

The  8tav»n  mineral,  referred  here  by  Hansmann,  is  the  Paseriger  Sderit  LoofiK.  GehL  J.,  iiL 
101,  and  EasfigM  Bisenblau  Haumh^  Handb.,  10*76,  1813. 

Kamed  from  KfMrtt  (or  xpoxii^  woof,  in  allusion  to  its  fibrous  structure. 

260.  WIOUTXSITB.   Widityne  Lomtrtfai,  Ann.  Gh.  Phys.,  lix.  107, 1885.  Wiohtisit  Bammanm. 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect- 
an^lar,  according  to  Laurent. 

Scratches  glass.^  G.=3-03.  Color  black.  Lustre  dull.  Fracture  angu- 
lar, or  flat  conchoidal. 

Oomp.^ift'+iS)  Si*.   AnalyBes:  1,  Laurent  (L  a);  2,  StrOmborg  (Aippe  Unska  IGn.,  It) ; 
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8-88,  ifLn  2-70=100-22  Stromborg. 

KB.  fhses  to  a  black  enamel  and  becomes  magnetia    Not  attacked  by  adds. 

From  Wichtis  in  Finland.  Dufr^noy  observes  that  a  specimen  examined  by  him  had  no 
deavaga 

GmeHn  has  analyzed  a  mineral  from  a  basaltic  rock  near  Wetterau  (Jahrb.  Min.,  1840,  649), 
having  G.=2'706,  and  not  acted  upon  by  acids,  which  has  essentially  the  composition  of  widi- 
tisite,  it  affording  gi  66-80, £l  16-82,  j*e  12*06,  5tn  3-72,  Oa 4*86,  ftg  606,  t,  0*84,  ]!^a  3*14,  cor- 
responding closely  to  (i  fi*+i  £l)  Si*.  Bammelsberg  mdudes  the  analysis  among  those  of  pyr- 
oxene, but  speaks  of  t^e  composition  as  anomalous ;  unlike  the  aiigitea,  the  alumina  does  not 
replace  any  of  the  silica. 

261.  GLAUOOPHAJSn  Haiuamann^  G«L  Ans.  Gott,  196,  1846.  Orthorhombic  or  monodmic.  In 
indistinct  long  thin  sixHsided  prisms,  made  up  of  the  planes  /  and  i-l,  and  longitudinally  striated. 
Also  granular  massive.  H.=6*5.  G.=3*108— 3118.  Lustre  vitreous  to  pearly.  Color  blue, 
lavender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Translucent  to  opaque.  Brit- 
tle.   Powder  slightly  magnetia 

Oomp^}  *?+ 1 S)  Si«.    Analysis  by  Schnedermann  (J.  pr.  CRi.,  xxxiv.  288) : 

Si  66*49      &  12-23      j^e  10*91      An  060      ftg '7  97       Oa  2*26       JTa  with  ^.  &  9-28=99*63 

B.B.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  olive-green  glass.  An  iron 
reaction  with  the  fluxes.    In  acids  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Cydades,  in  mica  slate,  along  with  garnet,  hornblende^ 
and  mica.    The  name  is  from  yX«ii«<s,  bkiiehFifrwn,  and  f  «!>»,  I  appear. 

2bX  80RBAVAZJTB.    SordawaUt  If.  NmierukiSld,  FinL  Wn^  86, 1820. 

Massive ;  no  cleavage  apparent. 

H.=2-5.  G.=2-53— 2-58.  Lustre  vitreo-resinons,  or  like  bitumen. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.    Brittle. 

Oomp^Analyses :  1,  Nordenskiold  (L  o^)  J  3,  Wandesleben  (N.  Jahrb.  Pharm.,  L  82) : 

Si      21       te       Ag      9       a 

1.  49*40      13*80        1817        10*67        2*68        4'38rr99*10  Kordenakidld. 

2.  47*70      16-66  9e  21*32        10*21        2*26        — =9814  Wandesleben. 
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f  Benviiue  to  be  •  sflioite  mixed  with  some  phcmphate  of  magnesia,  the  silicate 

to  (1 04,  ^e)'+  i  ^)  ^\  whkh  Is  essentiAUj  tbo  ronnula  of  wlchtiaite;  but  the 

1  mtkea  the  iron  aosqoioiyd 

t  ifl  diffieulUr  tutiUe  to  a  blsckiJ^h  globult^    Wjtb  borax  it  forma  a  green  glaas. 

In  momtu!  add.    Becomes  raddtsb  ou  eipoeure  to  the  atmoaphere. 

ksm  oo  trap,  ne&f  tbt  tov^u  of  SordavAla  m  Finlaod ;  at  Bodemxiaia  in  Bararia,  it 

rl&  pjTThoUte,    It  reeembiea  pit-ooaJ  m  appeeraijoe. 

tB7ZiTTEI>    Tachjljt  (£r.  SUebubl)  .Bm^,  KastiL  Aich.  Nai^  yii.  112^  ld2(^. 

fnthoot  cleavage,  looking  like  obsidian  or  gadolinite. 

G.=2  565— 2*593.  Lustre  between  yitreonfl  and  ruinous, 
b-black,  velvet-black  to  grayisb-black.  Brittle.  In  powder 
by  tlia  maguet. 

ial|W  7  Schoedemiaim  (Studien  d.  6.  B.  B.  Ft.,  j.  100) : 
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-B.B.  fuaea  eaisHy  witb  Intumcacenee  to  a  browo  skg^  or  opaqne  glaaa. 

id  at  Sft»pbiihL  l*etwepu  Dr&nsfeld  and  GottingoTj^  in  bMalt  and  wacke. 

i  « j^<^  ftiicA\  and  Xsr-H,  di^tplried,  iq  ftllusion  to  the  fliaibilitj. 

LOMZLAK  /Tati^fn,,  Handb,,  646,  1847,    Gmelm  referred  to  iMdij-lyte  a  mineral  from 

Bttio  TQck  la  the  YogelagebirgeH  to  which  Hauamsnn  haa  sinoe  applied  tbo  name 

Ll  ifl  iimilar  in  aapect^  structure,  atid  hardnesH;    G.:=a-7144.     Qmelin'i  armlyida 

34)  afforded  i 
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nrozimatelj  3  ft,  3tl,  4^  ^i  Bnt  little  relianoe  ean  be  placed  on  reaulta  with  anch 
iiMnla*  The  *ped<ia  tnaj  be  the  same  with  tachyljle.  Hauamann  place i  near 
w  mgik  of  Kurateuj  having  G.  =:2B(J6,  from  » Unxestoae  bed  near  GnUiana,  Sicijj, 
^Apftkth  obtained  (Bt^itr.,  iy,  190)  Si  fi&*00,  ^1  16  50.  Pb  13-76,  Itn  «r.,  Mg  I  15,  0» 

lineral  In  appearance  it  round  o£i  the  north  shore  of  Lake  Saperior;  and  alag  Ln 
Johdaburgr  Warreo  Oo.^  N,Y* 


Xfc  IV^7^«<  pt.  [feat  Cbrysoooaa,  Maladnte,  etc,  and  other  green  atonefl]  ThcGphr, 
\  ginaragdoa  pi  [rest  aa  abore]  +  Beryl! uB  (ClirysoberyUua,  Chiyaopraaiua  mcl.) 
It  16^20.  Kmerald;  Beryl;  Aquamarine.  Bmaragdua+Bc^ll  Wall,  Mki.,  IH, 
9lMlMgdoa  Hh  BloQgi^^  Topo«(  =  B«ryll,  Aqnamarin)  Otmal,  MUn.,  44,  1158.  Em- 
L  EkoMild  and  Bei^l  or  "  Aiguo-mame^"  and  Cbrjaolite  du  BrMl)  de  Litk,  Crist, 
L  S4&,  11^ ;  ii.^  X  4  IL,  W.  n%  m^,  Tr.,  IL  1801.  Sehmaragd+Beril  Wrm.,  the 
[inot  ip.  ntitil  IBlJ.  A  eiliaito  of  alnmlna  with  lime  Achard^  Edelst,  47,  ITTO; 
tae,  11.  »6,  n83  ;  and  other*,  A  Hillcnte  of  alumina  and  GLUCINA  Vamq^  J.  d.  M^ 
1  91,  1 800 ;  Jtlapr.,  Beitr ,,  iiL  23 1,  I  m%  Davidaonite  (fr.  near  Aberdeen)  Thorr*«m, 
,  1$S6.    Goaheuita  Sfi^^  Mia.,  I  lA  1^^^ 

iftL     0  A  1^150^  y  ;  a=0-49&.     Occurring  planes :  0;  Tertical, 
hiMLA^,  I>yr&niidft,  1,  i,^^  ^;  1-2,  2-2;  dihexag.  pyr.,  in  1000, 
f^  4^^  12^  J  i(i  in  QtUcT  zones,  2-|,  3^,  6-f,  144- 
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oxroBir  oomfocuds. 


0  A  1=189°  10' 
0  A  2=130  58 
0  A  24=130  68 
O  A  3-f =128  16 


O  A  1-2=116°  87' 
0  A  2-2=136  4 
(?A/=90 
/A  7=120 


/A  2-2=137°  48 
7  A  3-1=142  11 
/A  4-4=151 
/A  8-f =165  80 
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deavage :  baeal  imperfect ;  lateral  indifitinct.   Occasionally  coarse  columnar 
and  large  granular. 

H.=7*5— 8.  G.=2-63— 2*76.  Lustre  vitreous,  sometimes  resinous. 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  white. 
Streak  white.  Transparent — subtransmcent.  Fracture  conchoidal,  un- 
even.   Brittle.    Double  refraction  feeble ;  axis  negative. 

Var.— This  spedes  is  one  of  the  few  that  ocoor  only  In  crTstaJs,  and  that  hare  no  essential 
Tariations  in  chemical  oomposition.  There  are,  however,  two  prominent  groups  dependent  on 
color,  the  oolor  vaiymg  as  chrome  or  iron  is  present ;  but  only  the  merest  trace  of  either  exists 
in  any  case.    The  crystals  are  nauallj  oblong  prisms. 

1.  BhnardUL  Oolor  bright  emerald-gieen,  owing  to  the  presence  of  chromium.  G.=2*6T,  fir. 
ICuso,  Lewy ;  2*63,  fir.  Puugau,  Hofmeister ;  2*710— 2'759,  fir.  Ural,  Kammerer.  Hardness  a  little 
less  than  for  beryl,  accord!^  to  the  lapidaries. 

2.  Beryl  Colors  those  of  the  spedes,  excepting  emerald-green,  and  due  mainly  to  iron.  G.= 
2-694-2-696,  transparent,  colorless,  fr.  Ural;  2-681— 2*694^  id.,  yellowish,  id.;  2-702— 2*710,  id^ 
green,  id.;  2*725,  id.,  rose-red,  id.;  all  by  Kokscharof.  On  cryst,  see  Kokscharof,  Min.  Eussl., 
L  147,  iL  350,  iii  72,  iy.  125 ;  Hessenberg,  Min.  Not,  t.  28.  The  varieties  of  beryl  depending  on 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  ralue  as 
gems.  The  prindpal  kinds  are  :  (a)  colorless ;  Q>)  bluish-green,  called  aquofmatrinA,  a  name  sug- 
gested, though  not  used,  by  FUny,  where  he  says  of  it,  "  qui  viriditatem  puri  maris  imitantur  ;**  (c) 
apple-green ;  (d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  chryaobaryfhu  of 
Pliny  and  andent  jeweliy) ;  (e)  pale  yellowish-green  (probably  the  chryaoprasitu  Plin.,  and  perhaps 
his  ehryaofiOau  in  part,  as  also  in  more  modem  times) ;  (/)  clear  sapphire-blue  {hyacinihozofUes  of 
Plin.) ;  {g)  pale  sky-blue  (aaroides  Plin.) ;  {h)  the  pale  violet  or  reddish  (ameikiste  basaHine  Sage, 
Min.,  231);  (t)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  above  names  by 
Pliny  are  mentioned  in  his  acoonnt  of  beryl  The  orierUal  emerald  of  jewelry  is  emerald-colored 
sapphire.  JkundaonUe is  nothii^  but  greenish-yeUow  beryl  firom  near  Aberdeen;  and  gosheniie  is 
a  colorless  or  white  variety  from  Qoshen,  Mass.  (anal  16). 

Oomp.— (iBe*+i  jl^l)§i*=Silica  66*8,  ^lumma  19-1,  gludna  14-1=100.  Analyses:  1,  Du- 
menil  (Schw.  J.,  xxxix.  487) ;  2,  Berzelius  (Schw.  J.,  xvi  265,  277) ;  8,  4,  Moberg  (Act  Soa  Fenn^ 
11  81);  6,  Soheerer  (Pogg.,  xlix.  683);  6,  Borntriiger  (Jahrb.  Min.,  1851,  186) :  7,  W.  Mayer  (ib , 
.674);  8,  9,  MuUer  (J.  pr.  Oh^  Iviii  180);  10,  Hofmeister  (lb.,  IxxxL  1);  11,  0.  GmeUn  (Pogg.,  L 
180);  12,  Mallet  (Bamm.  Min.  Ch.,  565,  and  5th  SuppL,  66);  13,  Haughton  (J.  G.  Soa,  xviii.  417); 
14^  Heddle  (PhiL  Mag.,  xiL  386);  15,  Bdmeider  (Bamm.  Min.  Oh.,  655);  16,  Mallet  (Am  J.  Sci., 
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IL  ZTU.  180);  lYJOaproth  (Beitr.,  Hi  216);  18,  SohUeper  (Bamm.  2nd  Soppl.,  34);  19,  "Ldwj 
(Ann.  Gh.  Phys^  IlL  fiii  5);  20,  Hofineister  (L  a): 
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1-00, 

2«  Broddbo 

"  68-86 

17-60 
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0-72, 

3.  Tamela 

"  66-61 

16-61 

12-76 

8-03, 

4.  Somero 

"  67-86 

16-46 

12-76 

1-60= 

6.  Fossum 

"  67-00 

19-64, 

12-66 

0*63, 

«.  Heidelberg 

"  66-90 

18-16 

12-20 

2-96= 

1.  Zwiesel 

"  66-66 

17-82 

12-66 

2-48, 

8.  nnohenraUL 

"  66-8 

19-9 

181 

0-9  = 

9.  Sdiwanenbach 

"  67-4 

20-0 

120 

0-3  = 

10.  Boeenbach 

"  66-61 

20-71 

11-46 

1-88, 

11.  Limogea 

"  67-64 

17-68 

13-61 

12.  KiUinej 

"  66-18 

17-87 

13-09 

1-62= 

18.  Donegal,  L 

«*  66-62 

17-22 

13-74 

^    1-63, 

"  67-70 

16-64 

12-62 

tQ  0-26, 

16.  Anatralia 

«  67-6 

18-8 

12-3 

0-9  r 

16.  Goshen,  Mass. 

"  66-97 

17-22 

12*92 

2-08, 

17.  Muao,     EmenOd  68*60 

16-76 

12-60 

1-00, 

18.      " 

69-61 

14-49 

16-41 

t 

18.      "               " 

(1)67-86 

17-96 

12-40 

} 

20.  Henbachth.  " 

66-22 

16-36 

12-79 

1-63, 

Ca  0-60=99-60  DtimeniL 

ta  0-72=:100-&2  Berzeliua. 

ta  010=99-00  Moberg. 
=98-86  Moberg. 

Ca  0-18=99-91  Scheerer. 
=  100-20  Bomtrfiger. 

An  0*11=99-68  Mayer. 
=100-7  Muller. 
=99-7  Muller. 

Ca  0-28,  Mg  012=99-86  Hoflneistet 
=98-68  amelin. 
=99*61  Mallet 

Ca  0-43,  Ag  018,  A  0-90=99-47  Ha 

yLg  3-10,  tL  0-16=99-27  Heddle. 
=99*6  Schneider. 

lib/r.=99-13MaUet 

^  0-30,  Ca  0"26=98-30  Klaproth. 
»  Mg,  Oa  1  64=101-05  Sohlleper. 

<8r  tr,,  iig  0-9O,  ^a  0-70=:99-80  Lewj. 

CaO-78,  Mg  0-83=98-61  Hofineistor. 

In  anal  10,  0.=2-66  ;  anal  13,  G.= 2*686,  from  Sheskisa-roan  in  Donegal  Oo. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  his  time, 
was  first  recognized  on  crystallographic  groundiB  by  De  lisle,  and  more  satisfactorily  through 
measurements  of  angles  by  Hauy ;  and  chemically  by  Yanquelin. 

Pjrr.,  etc — B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  sooria  is  formed.  Fusibility =6*6  (Kobell).  Glass  with  borax, 
dear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leaving  a  nlioeous  skeleton.  A  yelloinash  variety  from  Broddbo  and  flubo  yields  with 
soda  traces  of  tin.    Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  loses,  as  a  mean 
result,  1-66  of  water  and  012  of  organic  matter,  the  latter  oonsistmg  of  0*03  to  0*06  of  hydrogen 
and  0*09  to  0*u6  of  carbon. 

OlMk — Emeralds  occur  in  day  slate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso,  eta, 
76  m.  N.N.B.  of  Bogota,  N.  Granada,  a  rode  containing  Cretaceous  fossils  in  its  limestone*  concretions. 
A  perfect  hexagonal  crystal  from  this  locality,  2  in.  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire ; 
it  measures  across  its  three  diameters  2^  in.,  2^  in.,  1}  in.,  and  weighs  8  os.  18  dwts. ;  owing  to 
fiawB,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  mudi  larger,  occur  in  Siberia, 
on  the  river  Tokowoia,  N.  of  Katherinenberg,  along  with  phenacite,  chrysoboryl,  apatite,  rutile, 
etc:,  imbedded  in  mica  schist  One  specimen  in  the  Royal  collection  measures  IH  ^  l<>i^  ^^^ 
12  broad,  and  weighs  16}  lbs.  troy ;  another  is  7  in.  long  and  4  broad,  and  weighs  6  lbs.  troy. 
Mount  Zalora,  in  upper  l^ypt,  affords  a  less  distinct  variety,  and  was  the  only  locally  which  was 
known  to  the  andents.    Occurs  about  Heubachthal  in  Salsburg,  in  mica  schist 

Transparent  beryls  are  found  in  Siberia,  Hhidostan,  and  Brazil.  In  Siberia  they  occur  at  the 
emerald  mine  mentioned,  at  Mursinka  and  Schaitanka,  near  Kath<5rinenberg ;  near  Miask  with 
topas;  in  the  mountains  of  Adun-Tschilon  with  topaz,  and  elsewhere;  in  Hindostan  at  Oai^'ar- 
gum ;  and  in  Brazil  on  Rio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
length.  The  most  splendid  aquamarine  of  which  we  have  any  account  belongs  to  Don  Pedro,  and 
is  from  Brazil ;  it  approaches  m  size,  and  also  form,  the  head  of  a  calf|  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  2-J6  oz.  troy,  or  more  than  18^ 
lbs. ;  tiie  specimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba ;  the 
tin  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Schlackenwald  in  Bohemia.  Other  localites  are, 
the  Moumc  Mts.,  Ireland,  Oo.  of  Down ;  also  Killiiiey  near  Dublin;  yellowish-green  at  Rubislaw, 
near  Aberdeen,  SooUand  (davidsonite),  and  elsewhere  m  Aberdeenshire ;  in  sxnall  bluish  crystals 
at  St  Michael's  Mount  in  Cornwall ;  Limoges  in  France;  Finbo  and  Broddbo  in  Sweden;  Tamela 


*  Lewy  found  the  limestone  to  consist  of  Ca  C  47-8,  %  0  167,  An  C  0*6,  Si  24-4^  Si  6*6,  £e 
0-ft,  Pe  2*6,  pyiite  0*6,  alkali  2-7=101*2. 
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and  Somero  In  Finland;  Fossum  in  Norway;  PAtadier-JoGh,  Tyrol;  Bodenmaig  and  Babenstem 
in  Bayaria ;  in  Australia,  and  elsewhere. 

Beryls  of  gigantic  dimensions  have  been  fonnd  in  the  United  States,  in  N.  Samp^  at  Aoworth 
and  Qrafton,  and  in  Maai.,  at  Boyalston;  bnt  they  are  mostly  poor  in  quality.  One  beryl  from 
Grafton  weighs  2,900  lbs. ;  it  is  82  in.  through  in  one  direction  and  22  in  anotiior  traDsyerse,  and 
is  4  f.  3  in.  long.  Another  crystal  from  this  locality,  according  to  Pro£  Hubbard,  measures  45  id. 
by  24  in  its  diameters,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  it  in  all 
nearly  2^  tons.  At  Boyalston,  one  crystal  exceeded  a  foot  in  length ;  tiie  smaUer  crystals  are 
often  limpid,  and  a  yellowish  yariety  forms  a  gem  resembling  chrysolite ;  the  colors  are  moatly 
aquamarine,  grass-green,  and  yellowish-green;  one  locality  is  in  the  southeast  part  of  Boyalston, 
near  the  sohool-house,  on  the  land  of  Mr.  Clarke ;  the  best  crystals  are  imbedded  in  quarts ;  a  still 
better  is  situated  4  m.  beyond  the  old  one  in  South  Boyalston;  some  crystals  of  a  sky-blue  eolor 
in  white  quartz  are  beautifliL 

Other  localiUes  are  in  Mame^  at  Albany;  at  Norway;  Bethel;  Hebron;  in  Faria, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topham,  pale  green  or  yellowiah* 
white,  in  veins  of  graphic  granite;  at  Georgetown,  Parker's  island,  mouth  of  Kennebec  In  IT, 
Hamp.^  at  Wilmot ;  at  Oompton,  as  good  as  at  Boyalston.  In  Ma8$^  at  Barre,  excellent  spedmens ; 
at  Pearl  Hill  in  Fitchburg,  at  Gk)shen  (goshenite),  and  at  Chesterfield.  In  Oown,^  at  Haddam,  in  a 
feldspar  vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a 
twelfth  of  an  ind^  transparent  (fig.  231,  the  dotted  line  indicating  the  limit  of  the  transparent  por- 
tion) ;  also  at  the  chrysoberyl  locality ;  the  Middletown  feldspar  quarry ;  in  Chatham,  near  the 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  g^ranite  vein,  the  crystals  often  consisting  of  displaced 
pieces  separated  by  quartz  (fig.  233) ;  at  Madison,  in  beautiful  crystals.  In  Penn.,  at  Leiperville 
and  Chester,  crystals  sometimes  10  to  12  in.  long  and  \\  in  diameter,  with  black  tourmaline :  at 
Mineral  HilL 

Kokscharof  obtained  firom  Ural  beryls  for  the  angle  0 A 1,  ISO"*  3'  24". 

The  species  dioptaae  and  pyronnaiite  are  homceomorphous  with  beryl,  and  have  the  same  oxygen 
ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be  excluded. 

Alt. — Kaolin,  mica,  limonite,  and  quartz,  occur  as  pseudomorphs  after  beryl,  the  last  two  by 
substitution,  the  others  by  alteration. 

The  change  to  kaolin  is  the  same  essentially  as  in  feldspar.  An  altered  beiyL  firom  Tirsdhen- 
reuth  aflTorded  H.  MuUer  (J.  pr.  Ch.,  IviiL  182)  Si  58*8,  il  24*7,  l^e  2-6,  Be  102,  H  2-6.  Another, 
fVom  Vilate,  near  Chanteloube,  gave  Damour  (Bull  G.  Fr.,  H  viL  224)  §i  46;,61,  ^  38*86,  Pe  094, 
Be  1*10,  H  14.04=100*65,  corresponding  to  the  common  kaolin  formula  £lSi'+ 2£L 

266.  BUDtAliTTEL    Eudialyt  Slromeyer^  GeL  Anz.  Gott  1819,  1998.    Budyalite   improper 
orthography,    Eukolit  Scheertr^  Pogg>  IzziL  661,  1847.  Eucolite. 

Rhombohedral.  B  A if=126^  26',  OhR{oT  n=14r8°  38',  a=0-52798. 
Observed  planes :  O  ;  prisms,  /,  i-2;  rhomboheiurons,  1  (or  B\  f,  4,  -8, 
-2,  -f ;  pyramid,  |-2 ;  scalenohedrons,  4',  4*. 


O  A  2=129' 22^ 
0  A  4=112  18 
O  A  8=101  35 
6>Ai-2=90 
(?a7=90 
i-2A4"=166  1 
i-2A4=143  15 
4  A  4=73  30 
2  A  2=95  56 
/Ai-2=160 


Cleavage :  O  very  perfect,  R  imperfect ;  in  eucolite  i-2  perfect.  Also 
massive  reniform. 

H=5-5.  G=2-9— 3-01 ;  2-9036,  Stromeyer ;  2*898,  Levy ;  2*906,  Damonr ; 
3*007,  Eucolite,  Damour;  3*01,  id.,  Scheerer.     Lustre  vitreous.      Color 
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ro6e-red,  blttish-red,  brownish-rei  Streak  nncolored.  Translucent  to  Bub- 
tranalucent.  Fracture  8ubconchoidal,  splintery.  Doable  refraction  strong ; 
axis  in  eudialyte  positive ;  in  eucolite  negative. 

Oomp^i  &*+i2r)Si*r:2(&')SiU2r%*,Dam(mr.  Analysefl:  l,Ffaff(Schw.  J.,  zidx.  1); 
2,  3,  Btromeyw  (Gab.  Ann^  bail  379)  -.4,  Bammelaberg  (Fogg.,  bdU.  142) ;  6,  Damour  (0.  R.  xliiL, 
197) ;  e^  Scheeier  (Fogg.,  IxziL  661) ;  7,  Damour  (L  c.) : 

Si      Zr      f  a       9e        iiln     Ca      ]^a     La     Ce     a      £[ 

1.  JSudUOyU  64-10  11-68 7-86       2-98   10-80   11-40 0-80   1-66,  Ou  0-92= 

101-66  PC 

2.  "  63-33  11-10  6-76       2-06     9-78   13-82 1-00  1 -80=99-68  Strom. 

8,      "  62-48  10-90  6-86       2-67   10-14   1892 1-00   l-80=99'7l  Strom. 

4.      "  49-92  16-88  *e  6-97  lliil-16   1111   1228 1-19  0-37,  t  0-66= 

100-62  Ramm. 
6.      «  60-38  16-60  0-85    "6-37    "1-61     9-23   13-10 1-48   1  26= 99-87  DamV. 

6.  EueoUie    47-86       1406     9e8-24    '*  1*94  12-06  12-81  2*98  0'94=100'37  Sch'r. 

7.  "  45-70  14-22  2-36  t^e  6*83    "  2-86     9*66   11*69   Ml   2-49  I'll  1-83=99-24  BamV. 

Damonr  obtained  for  the  o^gen  ratio  of  ft,  fi,  Si  in  both  eudiaLyte  and  enooUte  (the  fa  being 
iodnded  with  the  Si,  and  the  Oe  witii  the  2r  as  Besquiozyd),  2:1:6,  corresponding  to  the  above 
formula. 

Pyr.,  •le^-In  the  dosed  tobe  affords  water.  B3.  ftaaes  at  2-6  to  a  light  green  opaque  g^ass, 
coloring  the  flame  yellow  (soda).  With  the  fluxes  gires  reactions  for  iron  and  manganese. 
With  muriatic  add  gelatinizes,  and  the  dilate  add  solution  imparts  a  deep  orange  to  turmeric 
paper  eren  after  the  iron  in  solution  has  been  reduced  to  colorless  protochlorid  by  boiling  with 
metaUic  tin  (reaction  for  ziroonia). 

OlM«— Budialyte  found  at  Kangerdluarsuk,  in  West  Greenland,  assodated  with  ariVedsonite  and 
sodalite,  or  imbeidded  in  oompaot  white  feldspar ;  the  crystals  are  usually  small,  but  sometimes  an 
indi  or  more  in  length. 

Bucoiite  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Oove,  in 
Arlcansas,  in  imperfect  rounded  crystals,  of  a  ridi  crimson  to  peach-blossom-red  color,  in  feldspar, 
with  elssolite  (Shepard). 

On  cryst  see  B.  ft  M. ;  also  Lang.,  Phil  Mag.,  lY.  xxv.  436,  from  whose  paper  fig.  236  is  copied. 

The  name,  from  n},  eoW^,  and  acoAvo,  to  dissolue,  alludes  to  its  easy  sohibility  in  adds. 


266.  VGLLXJOTTB.  Ponuz  JBnUlL,  FOgg.,  Ixix.  439. 

Isometric.  Cabic^  with  trapezohedral  planes,  like  analcime.  Cleavage : 
in  traces.    Massive. 

H.=6'5.  G.= 2*901.  Lustre  vitreous  and  bright  on  surface  of  fracture, 
but  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1*515,  blue  1*527 ;  no  double  refrac- 
tion; Descl. 

Oomp.— Probably  (ft',  M)  Si*+ifi,in  whichft=C8d8ium  mainly,  and  ft':  Sl=l:2i.  Analy- 
sis: Pisani  (a  R,  IviiL,  714): 


& 

XI 

9>e 

Ca 

Cs 

«a,ti 

fi 

44-03 

U-91 

0-68 

0-68 

8407 

S-88 

S-40=  10111 

giTing  the  oxygen  ratio  for  ^  fi,  Si,  ^  8*16 :  1(^  :  23-48  :  2*13.  Flattner  obtahied  (Pogg.,  Izix. 
443X  before  the  discovery  of  ceesium,  Si  46*20,  &  16*39, 9e  0*86, 1^  16-51,  Ka  (with  a  little  U% 
10'43,  H  2-32=92-76 ;  and  Brush  shows  (Am.  J.  SoL,  IL  zxzviii.  115)  that  if  the  csssium  were 
mistaken  for  potash,  it  would  gire  36*69  Cs,  and  reduce  the  soda  (if  obtained  by  difference)  to 
1*72  pu  a,  and  that  thus  the  results  are  as  close  to  Pisani's  as  could  be  expected,  considering  the 
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amonnt  of  material  used.  Fhifctaer's  analjaia  fhns  changed  would  read  Si  46*20,  £l  16'39,  9e 
0-86,  Cs  86-69,  Sa  1-72,  fl  2-32=103-18. 

Pyr.,  etCd — ^In  the  closed  tabe  becomes  opaqae  and  yielda  water.  In  the  foroepa  wfaitena, 
ftises  with  difficulty,  coloring  the  flame  yellow.  In  muriatic  add  elowly  deoompoRea,  with  a  sep- 
aration of  pulyerulent  sifioa;  and  the  filtrate  from  the  silica  gives  an  abundant  precipitate  of 
the  nlatin-chlorid  of  cflBSium  when  treated  with  biohloridof  {datinum. 

Om.— Occurs  in  the  island  of  Blba,  with  petalite  (castorite).  Kamed  firom  PoUuz  (the  genitiye 
of  which  is  Pdlncb),  of  heathen  mjUiology. 


IL  mflSILIOATES. 


A&BAKaEMBNT  OF  THE  SPEOIB& 
A.  TJnifiilicateB  of  elements  mostly  in  the  protoxyd  (or  alpha)  state. 
1.  OHBYSOIilTE  aSOUP.    Orthorhombic ;  lAls:91*-95°:  0 A l-t=  124*^-129*. 


257.  FORSTKBITB 

268.  monticeluxb 

259.  Gbrtsolttb 

260.  Fayalitb 

261.  eultbitb 

262.  Tbphboiti 

263.  Knebsutb 

264.  IiEUOOPHAinTB 

265.  WdHLKBUB 


Batio. 
1:1 
1:1 
1:1 
1:1 
1:1 
1:1 
1:1 


1:1? 


Ag^Si 

(tCa+HIg)-Si 

(]i!Cg,te)«Sl 

*e«Si 

(i*e+J{i[n,&g))«Sl 

ttu'.^i 

(iMii+ii^e)'Si 

(K0a,*ra)+iBe)«8i+fSl 

(|(Oa,Sa)+lBe  +  fal)"a 

(i&«+iZr)Si  [+  A>(*e,]JLn)eb] 


Si|0«|Mgt 

Si|e4|tt6a+4ife). 

«|0*|{Mg,Fe), 

6i|e,|Fe, 

Si|ejaFe+J0fa,3MEg)), 

BiiejMn. 

Si|e4aMn+tFe), 

fii|04l(t(ea,Naa)+iBe). 

Si  IO4I  (I  (€«.Na,)+|Be + tySi), 

Sl|0.|(ifi+iy&),+  A>Q 


n.  PHENACITB  aEOUP.  Heiagonal;  RaR=116'-1W 

266.  WiLUQaTB         1:1  2n*Si 

267.  PHXVAGEn         1:1  Be*6i 

268.  MHUPHAiirra  r=l:li?  (  a  (A»,fi)"8i«+* Si 

(6(tC«f,fi)+iSit)*Si« 


Si|04|Zn9 
Si|04|Be« 

si|(e,  F)4i(Na„»i5a).+}sie« 

Si|(e,F)J(KNa.fi^^S)+iySi). 


m.  HELYITE  OKOUP.  Isometric ;  related  to  the  Qamet  Group. 

269.  Hklyitb  1:1+        (ift+iBe)*Si[+i(Fe,Kn)S     6i|0«|(iB+ifie).+iQ 

2*70.  DAVALira  1:1+         (ift+iBe)*Si[+iZn8]  fil|e4|(iR+iBe)«+iQ 


B.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  combined ; 
rarely  of  elements  in  the  protoxyd  or  dentoxyd  state  alone.  Contain 
magnesiam  and  iron  in  the  series  of  basic  elements.    Oolors  various. 
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IT.  (^ASSSS  GBOUP.    laometria 


Batla 
Sll.  QAxan  hh% 

A.  GBOflBDLABm 

R  PmoFB 

0.  MXMASDTa 

B.  SpnsABim 
&  Aia>KAi>xn  A. 

B. 
0. 

F.  BWBOSKBSaM 

G.  Outabotub 


(Kftg,  *e,A)>+iil)«8l> 

(i*e«+iXl)»8l* 

(Klbi,*e)«+iil)*8l« 

WiOa+ii!lg)»+iJ'e)*Sl> 


si|e4Ki(ife,ye,»)+i^Ai>, 

fii|04Ki^+i/?Al), 

Bi|e4K*«a+i/?ePeiAl)), 
«|04Ki(^  Mn) + i/?(Fe.  A5)t 
fil|e4|tt(ea,^+ii?Fe), 

a|e4|(i(*ea+iMg)+i/?i^), 

Sl|e4Ki^+i/?6r). 


V.  VBSUVIANITB  GEOUP.    Tetragona]. 

m  Zmoos  la  &9i  6i|e4|xZri 

278.  TMDVUHira  8:2:6  (}(6a,*e)»+f  *!)•&•  Si|e4KI{€a,Fe)+f  ^Al), 

274.  MmmTB  2:13  (K0%fig.*a)«+4(5l,Fe))*a«  fli|e4KI(Na„ft)  +  i^(Al,Fe)), 

275.  ?8PHBrO0DyLSl  2:1:4 

Tl.  £PIDOTB  GBOUP.    Aniflometrio;  /A /not  120%  nor  approximatel j  so. 

Si|e4Ki^+i/J(Al,3Pe)). 

a|e4|(i6a+t/?^fai,  Fe,  Al)), 


a|04Ki^+»/'AI). 
6i|e«Ki(Mii,Fe)+i^Al)> 


278.  BnDOfTi 

1:2« 

tt0a«+t(Xl.Fe))«8i« 

A.  KoESSEsonm 

277.  PUDMONTITB 

1:2:3 

iOa»+t(1lii,fe,il)»Si» 

278.  ALLAVm 

1:1:2 

i(Oe,*o,ft)«+i(il,Fe)«Sl« 

279.  KuBOKOinm 

Si,1r,*e,Ba,Ce,t4i 

A.  BoDEHira 

Si,t.*e,0e.t4^Ca,5^,6 

Si,0a,Ce,Zr,B6^9a,fra,ft 

280.  Zoismi 

1:23 

(iOa*+tXl)»8l« 

Bi  SiAiKBSUsm 

l:2:8i? 

(K0a,sra)«+tati)«ai«+4a 

280A.  jAmm 

1:2:« 

(J]Sra»+tSl)«8i«+8Si 

281.  Pabibuuijiii'i 

1:1:2 

(i(«ii,*e)«+iil)«8i« 

1:1? 

Si,t,Ce,to,Be 

283.  ICOBAXDBTn 

1:23? 

8i,ti,0e,La,Dl,Ca.[fi] 

284  iLTAXra  A. 

3:2:5 

(Jfr+lfefflf 

R 

8:2:6+ 

(f&»+fPe)«8i»[+ifefi] 

VIL  AXI-NITK  GBOUP. 

TrioUnia    Oontain  Boron. 

285.  AziNin 

2:4:1:7 

(»Oa«+f^o,Sl)++fi)«Si« 

286.  Damuuklti 

1:8:4 

(i0a>+ffi)«8i» 

a|e4KJ(«a.Fe)+f/?Pa), 
fli|e4|(f(ea,Fe)+fi?Fe).[+tQl 


Si|^4|(»^+ f /?(Po,  Al)+|^), 
6i|e«Ki6a+ii9B), 


yUL  lOLPTB  GBOUP.    Orfhorbombic;  /A/=120*. 
287.  loun 


1:30^     {t 
r=l:H  \l 


a(«*R*e)»+f3kl)«9i-+fa      Si|e4Kl^«g,Fe)+VAl).+iae« 
r=l:li  j5(|(]![ft*e)»+tXl+iftJ)*9i»   SI|e4|(|3fR J»e)+t^Al+iy«)t 
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IX.  MOA  GBOUP.    Plane  angle  of  base  of  prism  1 20'  j  the  formi  •Ilhcr  h&m 
rhombia 


Batio. 

288.  PHLOOOFmiA.    7:4:11 

B.    2:1:3 

289.  BiOTXTB  1:1:2 

290.  Tjspnx)VELkm    1:3:4 

291.  Asxm  1:2:8 

292.  ABTBOFHTLLin  10:3:4;17 


(Hft'+Aa+A{fi,  &)»)>&>  sije^rtHE,,  fi) 


298.  Mnsoonn  r=l:li 
294  Lepidolitb  r=l:l| 
295.  GBTOPHTLLm    r=:l:2 


6(f(&-,l!)^igil)^gl- 


0.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  . 
Ihe  senes  of  basic  elements  including  ealciiun,  barium,  sodiim 
other  alkalme  metals,  and  not  iron  or  magnegiuju  (these  latter 
only  m  traces  and  abnormally).  ^ 

X  SOAPOLlTB  GBOUP.    Tetragonal    0.  ratio  for  prx>toiyda  and  aeBqaioiytli 
bat  moetl7  1 ;  2. 


296.  Sarooliti 

297.  ICSIOHITS 

298.  PARABTHm 

299.  Wi 


800.  Skxbxbgitb 


1:1:2 
1:2:3 
1:3:4 
1:2:4 

r=l:li 
1:2:4^ 


r=l 


(i(A  O3  +  T^  Na)'+ ^  51)'  Si- 
(i(tfCa4^TV^a)'  +  JSl)'HP 

a(KCa,3«ia)*+fXirgi»+§i 


a(i(Ca,]5ffl)'+jil)^Bl'-^|3i 


^n  U  (tt(Oa'  ISV,  3tl)+,V  Si^rSl' 
BOl.  MizzoHiTB  l:2:5i    fa  (J(0a,^'i.)«  +  |aa)"gi*+2iSi 


802.  Dnmi              1.2:6  .  (a(J(Ca,^a)'  +|S])'gi>+3Si  8i|e*|(i(et,ir*^^|^ 

r=l:2    /J(|(Oa,i-a)VJSl  +  i§i!)*gl'  Si|94(K€a^*,>+|i 

808.  MAttiLiTi          1:2:6     (  a  ft(]!^a,  Ca)'  +  f  aa)>i5i'  +  3  8l  BilO^Umt^^m^a 

r=l:2    {6(t(]Sra,Ca)*+J3;i  +  jfti)igi"  ei|0,M{NK,GaH  |J 
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XL  KBPHBLITB  0BOI7F.    HozagonaL    0.  ratio  Ibr  protosyds  and  aesqiiio^yda  1 :  3. 


304.  KiPimm 


Batia 

l:3:4i         (i(Sra,i)»+jXl)«8i«+|8i  Si|e4|(i(Na„K,)+J/?Al),+4Sl 

(TVc8ra,i)«++fii+/TSif)«8i»   Si|e4KiS(Na.,B:,)+H^Ai+TV 


XTT.  LEUOITE  GROUP.    IConometria    0.  ratio  for  protoiyda  and  aeaqniozTds  1 :  3. 

(iSa>+}5l)«Si»[+iNa0l]         fii|e4KiNa.+f/?iM),+iNaCl 


306.  SODiun         1:3:4+ 
806.  Lapis  Lasuu 

307.  Hautvitb        1:3:4  + 

308.  Noon  1:3:4+ 

309.  Lioom 


1:3:8      ( 
rr=l:2    I 


(iSra«+|Xl)»Si»[+Ca5] 
(iSa»+j5l)«Si»[+i*aS] 
a(ifi7+j5l)«Si«+3Si 
6ftt"+-SXl+tSif)»8i» 


Si|e4KiNa,+Ji?Al),+JQ 
fii|04KiNa.+i/9Al),+t(J. 

«|e4KiK.+j/?Ai),+sie« 

Si|e4KiK,  +  J/?M+-fy«). 


XTTT.  YlfLDSBAR  GBOUP.    Monodanio  or  triclinia    0.  ratio  for  protozTds  and  aesqniozyda 


1:3. 

810.  AHOBTHm      ld:4 

311.  LABRADOBin  1:3:6 

r=i:H 

312.  AHDnm 


314.  OuGooiiAai 


1:3:9 
r=L-2i 


(iCa»+j5l)»8i« 
a(i(0a,Sa)»+iXl)"+f8i« 


b  {i(Ca,Sa)»+jXl+t8if)«8i« 
1:3«     ( a  (i(Ca,Say+f  il)*8i«+38l 
•=-4:2  n(t(Ca,*a)«+Jil+fSif)«Si« 
313.  Htalophani  1:3:8       a  (i(6a, lG[)'+f  Sl)*gi'+ 3  8i 
r=l:2  '  6(i(^a,fc)«+|il+t8il)*Si» 
a  (i(Oa,Sra)»+f  5l)»8i»+3lfll 


816.  Albub  14fcl2 

r=:l:3 

316.  OsTEOOLAfiB  1:8:12 
r=l:8 


>(A(0a,Sa)'+AXl)+A8if)«l' 

;a(ifra'+fSl)'Si'+6Si 
'  6  (iSa«+|3tl+t8it)«8i» 
\a(ifi7+fXl)«8i*+6gi 
>(4fi7+|Xl+t8il)'8i« 


si|e4Ki^+j3id). 

fii|e4KK^Na.)+WM+iySi). 
«l^*KK«*^Na.)+^i?Al), + SiO, 
Bi|e4Ki{ea,Na,)  +  i0M + }/«). 
Si|e4Ki  (Ba»K,) + f /?A1),  +sie, 
Si|e4Kt  (Ba,K,)  +  i0M + }  ySi), 

«|e4Ki(^*rft.)+J^Ai),  +  li 

SiO, 

«|e4KA(e«s»».)+A/^^+A 
ySi). 
Si|e4|(iKa, +f /9iU),+2  sie* 
Si|e4KiNa,+|^Al+ty6i), 

6i|e4Kifi:,+f/?Ai)+2Sie* 
fli|e4Ki*i+»/?Ai+tySi), 


Appendiz, 


317.  EuLTOn. 


318.  Athubtitb. 


In  the  preoediDg  taUe  the  column  of  ratioe  oontains  the  oxygen  ratios  for  the  prokKoyda  and  siUca 
or  ^  deutoxvda  and  eUiea,  where  no  sesquiozyd  bases  are  present^  as  in  the  first,  second,  and  third 
gnmpe,  and  species  282 ;  for  the  proioxydSf  HsqwoxydSj  and  nUeOf  where  the  bases  include  elements 
in  each  of  these  three  states,  as  in  all  the  other  groups.  In  spedes  285,  the  ratio  is  for  the  prot* 
0^8,  sesquiozyds,  tritozyds,  and  silica. 

The  letter  r  (species  268,  287,  293,  eta)  signifies  oxygen  ratio  between  the  bases  and  silica. 
This  ratio  is  stated  only  when  the  silica  Is  in  excess  above  that  of  the  nnisilicate  type,  and  it  ex- 
hibits the  amount  of  that  excess.  Q  is  used  in  the  second  colomn  of  formulas  for  any  accessory 
oonatttoentB  not  silica ;  its  value  in  eadi  case  may  be  derived  firom  the  part  of  the  corresponding 
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formula  in  the  first  cdhmm  whiflh  is  in  bradcete,  Jm  n^ti<^e9  S65  it  itaadA  for  (1 
284B,  for  Pe  '& ;  and  so  on. 

Examples  of  an  ezoeea  of  sUica  ooonr  In  mnny  of  the  above  groups ;  namelyT 
group,  in  leuoophanite ;  Phenacite  gronp,  in  meUptionilo ;  the  Epidotc»  groups  In  ja 
haps  kisanssnrite;  the  lolite  group ;  the  Biica  i^^up,  in  muscovite,  kpidolitev  oat! 
Scapolite  group,  in  wemerite,  elcebergite,  miszooit^,  dipjre,  nuuialtle ;  Kcpbeltte  g 
group,  in  leudte;  Feldspar  group,  in  all  the  specieB  eiceptbg  anortlut^. 

It  has  been  shown  tlmt  this  exoess  of  silica  is  odGti  r^ontiecitHl  dTre<!tly  with  tlur  i 
of  the  base^  and  increases  with  increased  alkalitiity,  ad  if  thta  former  wero  dctf  rmlnia 
The  followmg  are  the  ratios  between  the  noG-dk  aline  QDd  atkAliDe  portioni  &t  i 
above  mentioned  groups,  as  decided  firom  the  mean  of  the  ondjaeA,  together  with 
the  bases  and  silica : 


Chbtboliis  Gb.— Chrysolite,  eta 
Leuoophanite 

Pbekaoitb  Gb.—  Phenadte,  etc. 
Mehphanite 

Epwotm  Gb. —      Epidote 
Zoisite 
Soussurite 
Jadeite 

l£iOA  Gb.—  AstrophjDite 

Phlogopite 
Biotite 

Lepidomolane 
Muscovite 
LepidoUte 
Oryophjdlite 

SoAFOiiTi  Gb.—  Saroolite 
Keionite 
Paranthite 
Wemerite 
Ekebergite 
Mizzonite 
Dipyre 
MariaUte 

Nbphblitb  Gb.—  Nephelite 

LbuoitbGb.—      SodaUte 
Leudte 


FiU)8PAB  Gb.— 


Anoithite 

Labradorite 

Hyalophane 

Andesite 

Oligodase 

Albite 

Orthodase. 


Bae^ 

Wm 

NoQ^alle.  J 

1    :    1 

aUnocM 

1    i    11 

m 

1    :    1 

all  noD-i 

1    :    H 

e    : 

1    :    1 

aUDOn- 

;    1 

all  uon^ 

:    1* 

e   : 

;     % 

1    I 

1    ;    1 

€    : 

^    1 

i  t 

1 

3    S 

1 

3-1    1 

H 

t    : 

H 

I    ; 

2 

I    : 

1    :    1 

9    : 

I 

10    : 

1 

aU  tum-a 

H 

4    ; 

H 

Hz 

If 

a 

1    ; 

ap)f«i> 

1    : 

I  t  n 

1    :     1 

af]ff«| 

1    ;    2 

oUj^ 

I    t     I 

aflnoE 

n 

3    : 

a 

lt> 

2 

1      t     s 

2i 

I    r 

s 

all  alt 

3 

aU  alk. 

In  each  of  the  groups  in  this  table  the  increaflo  in  the  proportion  of  ailica  is  acoo 
an  increase  in  the  proportion  of  alkalies.  lolite  is  im  excepiion,  aa  it  oDtitaini^  aoo 
analyaes  hitherto  made,  no  alkalies.  Sphenoclase  (No.  21^}  in  ajiotber,  bat  the  mini 
tallised,  and  it  is  too  little  known  to  be  considered  ia  thla  connection. 

The  two  formulas  a  and  6,  for  the  species  coutaityxig  this  exopas  of  aJUoa^  are  th 
on  page  204,  ihefirsi  making  the  excess  aeoeaaory  silica,  the  second  uakiai^  Aoi^of  thi 

In  oonnection  with  the  descriptions  of  the  epedeg  boy^iid,  only  the  formulA^  of  Ui 
two  kinds  are  given  in  ML 
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267.  FORSTBBmi.    Levy,  Ann.  Fhfl.  K,  yil  59,  1824.    Peridoto  bianco  Seaeehi,  IMstrib 
Bast  ICin.,  63,  Napoli,  1842.    White  OUTine.    Bdtonite  Shep^  Ifin^  L  78,  1836. 

Orihorhombic.  Form  and  angles  as  in  chrysolite.  Observed  planes :  O ; 
vertical,  i-i,  i-J,  /,  i-2,  ^,  t-J ;  domes,  1-i,  1-S,  i-i ;  octahedral,  1,  1-2,  f^h 
Cleavage :  i-i  and  0.  In  attached  crystals.  Also  in  imbedded'  imperfect 
crvBtals,  grains,  or  masses. 

B[.=6 — 7.  (t.=8'21 — 3-33.  Lustre  vitreous.  Transparent — ^translucent. 
Color  white,  yellowish-white,  wax-yellow,  gravish,  bluish-gray,  greenish; 
sometimes  iMscoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  uncolored. 

Var«— 1.  Ibrtteriie,  white  cryBtale  from  Yeanvias,  H.=7;  G.=:8.243,  Bammelaberg.  2. 
BoUonite,  imbedded  mineral  of  other  tinta,  from  Bolton,  eta,  Maas. ;  H.=:6—6-5,  a.=3.208— 3-328, 
Smith;  3-21^Breith. 

Oomp.^Mg*  §i=8iIiGa  42*88,  magnesia  57*14=100.  Analjaes:  1,  Bammelaberg  (Pogg., 
cix.668);  2,J.  L.  Smith(Am.  J.  Soi.,  ILxviii.  372);  8,  G.  J. Bmah  (ib.,  xzm  895) : 

Si  £l  Ag  Ca  i'e  ign. 

1.  FonterUe      42-41  53-30  2-38        =  98*04  Bamm. 

.    2.  BoiUmUe  (i)42'n  0*17  51*16  2*78  1*90=  98*32  Smith. 

8.        '*             42*82  tr.  5444  0*86.  1*47  0*76=100*34  Bruah. 

Pyr.,  0te.— B.B.  unaltered  and  infhaible.  Boltonite  gives  traces  of  moisture  in  the  closed 
tobe  and  becomes  colorlesa.  Decomposed  by  muriatic  add  with  separation  of  gelatinous  silica  in 
both  forsterite  and  boltonite. 

Obsw— Fbrsterite  occurs  in  implanted  crystals,  with  spinel  and  augite  at  Vesuvius.  Boltonite 
is  disseminated  through  a  whitish  ciTstalline  limestone,  at  Bolton,  Mass.;  also  at  Box- 
bury  and  Littleton,  Mass. ;  its  imbedded  masses  or  crystals  are  often  oyer  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydrous,  with  the 
composition  of  yillarsite  (p.—). 

On  cryst,  B.  ft.  M.,  Mm.,  318 ;  Hessenbeig,  IGn.  Not.,  Na  L,  22. 

FonftrUe  was  named  by  Levy  after  Mr.  Forater,  a  patron  of  mineralogy. 

Arti£ — ^Axtifidal  magneaia-chrysolite  has  been  made  by  Ebehned",  l^  fhslng  together  in  a  por- 
oelain  furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potMh,  or  boric  add. 

TiTAinnBOUS  Chbtboutb.  A  massive,  reddish-brown  mmeral  from  the  talooae  aohist  of 
Pftmders  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  G.=8'25.  Contains,  accord- 
ing to  Damonr  (Ann.  d.  M.,  IV.  viii  90^  3*5  to  5*3  of  titanic  add,  with  6  p.  c.  of  protozyd  of  iron. 
For  analyaes  see  Noa.  1  ^d  2  on  page  257. 

The  condition  of  the  titanium  has  not  been  satis&ctorlly  ascertained.  There  is  a  deficiency 
of  silica  which  it  may  supply.  But  if  it  exists  in  the  mineral  as  titanic  iron,  the  rest  is  a  mag- 
nedan  chiysotite,  like  boltonite^  with  but  little  t*e  replacing  Ag. 

268.  MONTXOBUiITB.    JBrwOBe,  Ann.  Phil,  1831.    Batradiit  BreUh.,  Ohar.,  307,  1882. 

Orthorhombic,  and  iflomorphons  with  chrysolite.  Occurring  planes,  t-i, 
i-2,  /,  1-i,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  inclin^  to 
one  another  115°,  ana  another  diagonal  to  this  angle. 

H.=5— 5*5.  G.=3-03— 3*26.  Lustre  vitreous,  slightly  resinous  in  the 
m^ive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
conchoidal. 

▼•r^l)  MmUoeBiUy  in  colorless  to  yellowish-giay  arystals,  bom  Yesuyius;  a.=3«110- 
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8*246.    (2)  BcUrachUe,  deavable  maafliye,  of  a  pale  greenish-gnj  odor,  or  wbitisli;  G.=8'038, 
Breith. 

Oomp^i  Oa+i  Ag)*  SisSOica  885,  time  36-9,  magnesia  26*6=100.   One-eigbth  of  the  Mg 
is  replaced  by  ^e.    Analyses:  1,  Bammelsbeig  (Pogg^  cU.  669);  2,  id.  (Pogg-,  H.  446): 


1.  MonUcdUte 

2.  JBairackUe 


Si 
31-89 
87-69 


6-61 
2-99 


22-04 
21-79 


Ca 
84-92 
36*46 


=100-46  Bamm. 

1-27=99-19  Bamm. 


Pyr^  ato.^B.B.  ronnded  only  on  the  edges.  Soluble  in  dilate  mnrisAio  add  to  a  dear  solution, 
which  on  heating  gektiniies. 

Oba. — MontioelKte  occurs  in  crystals  imbedded  in  granular  limestone  with  mica  and  augite,  on 
Kt  SoDuna.  BatrachUe  is  found  in  small  masses  containing  blade  spinel,  at  Mt  Rinsoni  in  the 
Tyrol 

MbnUeeBUe  was  named  after  the  Italian  mineralogist,  Montioelli ;  BairaehUe  from  lir^j^c,  firvg, 
in  allusion  to  the  color. 

260.  OBRTSOUm.  Smaragdus?,  Beryllus?,  pt  VeL  Topasos?  pt  PUn,  Not  Chrysolithnfl 
[=TopaK]  PUik^  xxxviL  42.  Ohrysolit,  Gemma  pelluddissima  colore  viridi  subflavo  in  igne 
fhgad  (description  also  says  quadrangular,  inAiaible^  et&X  WalL,  Kin.,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  cPArffenviOe^  Oiykt,  161,  1766.  Gulgron  Topas=0hi78olit  OviwC, 
Min.,  48,  1768.  Chrysolite  orduudre  de  Luk,  Crist,  230,  1772,  ii.  271,  1783  [not  Peridot  de 
Oeylao=Tounnaline  ib.,  ii.  346].  Krisolith  Wem.^  Bergm.  J.,  878,  1789+OUyine  (fr.  basalt) 
[=ChrysoIite  des  Tolcans  Iht^tu,  Yirarais,  1778.]  Wem.,  ib.,  65,  1790.  Peridot  fi,  Tr.,  iii. 
1801.  Hyalosiderit  Walehner,  Sohw.  J.,  zxziz.  66,  1828.  Glinkit  BomanonsH,  Beigjottmal 
Buss.,  Oct  1847;  ident  with  Chrysolite,  Beck,  Yerh.  lOn.  Ges.  St  Pet,  244,  1847. 


Orthorhombic. 
1-0729. 

O  A  1-2=125°  45'. 
6^  A  1=120  10 
O  A  H=114:  48 
O  A  fi=149  36 

236 


/A  7=94°  2' ;  (9  A  l-t=128° 


a:h:  c=l-2588 : 1 : 


0  A  1-1=130°  26J' 

1  A  1,  mac., =107  45 
1  A  1,  br.,=101  32 

iri  A  i-J,  ov.  i-i,=180  2 
•  287 


i4  A  i4,  OT- ^=108°  51' 
iri  A  i-5,  ov.  i-i,=123  84 
i-i  A  1-2=137  21. 
i4  A  fi=119  12 


2t 


\ 


i2 


2V 


a    a  I 


\tZ 


n 


w     fet 


0 

H 

14 

1-T 

1-2 

1 

l-l 

II 

t-t 

— 

8-i 

i.2 

/ 

IT 

1-2 

Obsenred  Planes. 

Oleavaffe :  ii  rather  distinct.  Massive  and  compact,  or  granular ;  usually 
in  imbedded  grains. 

H.=6— 7.  Q.=3-33— 3-6.  Lustre  vitreous.  Color  green — commonly 
olive-green,  sometimes  brownish,  grayish-red,  grayiMi-green.  Streak 
usually  uncolored,  rarely  yellowish.  Transparent — ^tranSucent.  Frac- 
ture oonchoidal.    I)ouble  refraction  positive ;  bisectrix  normal  to  0. 

Oomp.  Var^%,  tefSH,  with  traoos  at  times  of  An,  Oa»  ]Sn  The  amount  of  te  Taries 
mndL    When  there  are  9  t^e  to  60  Mg  (anaL  5,  7X  the  ratio  of  t^e  to  Mg  ia  1: 10;  when  16  Fe 
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to  Ui/Lg  (anal  22)  nearly  1:5;  when  22^  te  to  39l([g  (anaL  26)  nearly  1:3;  when  28^  ^e  to 
^2^  Ug,  AS  in  hyaloeideriief  the  ratio  is  1  :2,  and  the  special  formula  (f  Mg+if'e)'Si,  or  2lS[g' 
Si+]^e'  SL    This  species  is  ordinarily  divided  into 

1.  Precious.  Of  a  pale  yellowish-green  color,  and  transparent,  so  as  to  be  fit  for  jewelry ;  G.= 
S'44l,  S'36 1 4.  OccasionaUy  seen  in  masses  as  large  as  "  a  turkey's  egg^ "  but  usually  much  smaller. 
It  has  long  been  brought  fh>m  the  Levant  for  jewelry,  but  the  exact  locality  is  not  known.  Well- 
defined  crystals  of  chrysolite  an  inch  across  are  very  nnoonmion.  The  proportion  of  iron  to  mag- 
nesia may  be  either  small  or  large,  as  in  the  foUowing. 

•L  Common;  OUvine  of  Werner.  Dark  yellowish-green  to  dive-  or  bottle-glass-green;  G.= 
8*334,  fr.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  huge 
masses  having  a  rectangular  outline,  showing  that  they  are  crystals,  although  made  up  apparentiiy 
of  grains ;  these  masses  sometimes  weighing  30  lbs.    Also  constituting  rocks. 

GHnkite  is  pale-green  chrysolite  from  taloose  schist;  6. =3*39— 3*43,  Herm.  ffyalosidenie  is  a 
very  ferruginous  kind  (anaL  27) ;  the  specimen  analyzed  was  partially  decomposed,  being  irides- 
cent and  submetallic  in  lustre. 

Analyses:  1,  2,  Damour  (Ann.  d.  M.,  Y.  vilL  90);  3,  Genth  (Ann.  Ch.  Pharm.,  Izvi  20);  4,  id. 
(Am.  J.  8cL,  IL  zzziiL  199);  6,  Manice  (ib.,  xnd.  369);  6,  7,  Stromeyer  (QeL  Anc  Qott,  1824^ 
208;  Pogg.,  iv.  193);  8,  Wahnstedt  (Ak.  H.  Stockh.,  1824,  il  369,  and  Schw.  J.,  xUv.  25);  9, 
Hauan  (Verh.  G-.  Beichs.,  1867,  71);  10,  Kjerulf  (J.  pr.  CSl,  bcv.  187);  11,  Renter  (Za  G.,  xvi 
342);  12,  Madelung  (lb.);  13,  Waltershausen  (Vulk.  Gest,  117);  14,  Bammelsberg  (Min.  Gh., 
438);  15,  Wahnstedt  (L  a) ;  16,  Stromeyer  (L  a);  17,  Kalle  (Ramm.  Mm.  Oh.,  438);  18,  Damour 
(Bull  G.  Soc.,  IL  ziz.  414);  19,  Bammelsberg  (L  c);  20,  Wahnstedt  (La);  21,  Deville  (Et 
GeoL  Canaries);  22,  Lappe  (Fogg.,  zliiL  669);  23,  Sdimid  (Pogg.,  Izzziv.  601);  24,  W.  v.  Beck 
(Terh.  Min.  St.  Pet,  1847);  25,  Domeyko  (Ann.  d.  M.,  lY.  ziv.  187);  26,  T.  &  Hunt  (Am.  J. 
ScL,  IL  TT1T.  283) ;  27,  Wakshner  (Schw.  J.,  tttit,  65) : 


gi 

1.  Pfhnders,  bnh.-rd.  86*30 

2.  "  "  36-87 

3.  Heda  43*44 

4.  Webster,  N.  C,  fpih.  (f)  41-17 


6.  Thetford,  Vt 

6.  Yogelsberg 

7.  Orienial  ChrysoUte 

8.  Iserwiese 

9.  Norway,  a  rock 

10.  Eifel,  vnne^yw. 

11.  Dun  Mtn.,  Dunyk 

12.  "        **         *» 

13.  Etna 

14.  Petsduiu 

15.  Pallas  meteorite 


18.  Oiumba,  &  A.,  meteoric  38*26 
K.  Vesuvius  40*35 


Vesuvius 

18.  Lake  Lherz 

19.  Carlsbad 

20.  Ml  Somma 

21.  a  Yerdes,  Fogo  L 

22.  Greenland 

29.  Atacama,  metoorie 

24.  GUnhUe 

25.  Antnck),  Chili 

26.  Near  Montreal 

27.  Byaionderiie 


ti  6-30,  fl  l*75=99-80  Damour. 
Ti  3*61,  fl  1-71=99-04  Damour. 
M  ir.,  Si  0-82,  Co  <r.=100  Genth. 
Oa  0-04,  Si  0-41,  gangue  1*28,  ign.  0*69 

=10«j-05  Genth. 
=  100-36  Manice. 

3tlO-19,  Si  0-37  =99-61  Stromeyer. 
&  0-22,  Si  0-32=99-68  Stromeyer. 
Si  006= 100-56  Wahnstedt. 
3Si\  0-10,  Si  0-28 ign. 471=99-7  3Haaaa 
Xl  0-18,^  0004,  ign.  Ol2=100-72KjT£: 
Si,  Co,  Sa,  V.  £[  0-57=100-15  Benter. 
Si  Ir^tL  0-49=100-17  Madelung. 
3kl  0-64,  Si  0-20,  fi  l-04=100-:62  Walt 
Si  0-28  Ca  2-35=99-85  Ramm. 
Si  (r.,  Ca  ^.=100-39  Wahnstedt 
=99-79  Stromeyer. 
=99-39  Ealle. 
=99*05  Damour. 
=100  Rammelsberg. 
Si  018= 100-24  Wahnstedt 
Si  0-80,  Oa  5-12=99-35  Deville. 
Si  0-06=99-91  Lappe. 
=99-10  Schmid. 
=  100-72  Bedc. 
=  100Domeyka 
=99-30  Hunt 
Si  2-21,  It  2-69,  Cr  <r.=99-28  Walohnep. 


*  With  some  NL 


Berzelius  detected  ozyd  of  tin  in  the  olivine  of  the  Pallas  meteorite ;  Rummler  a  trace  of  i 
nous  add  A.  Erdmann  found  a  trace  of  fluorine  in  that  of  Elfdalen,  and  of  Tuuaberg.  Welch* 
ner  obtained  in  anaL  26  0-330  grms.  of  t'e  (out  of  1-040  gnus,  under  analysisX  from  which  he 
deduced  30-9  grms.  of  f^e,  or  2^-71  p.  a 

Pyr^  etc«— B.B.  whitens,  but  is  infhsible;  with  the  fluxes  gives  reactions  for  h^n.    Hyak)ei« 
derite  and  other  varietiea  rich  m  iron  fuse  to  a  black  magnetic  globule.    Some  varieties  give  re- 

17 
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aotdoDS  for  Utanio  acid  and  manganoae.  Deoompoaed  bj  muriatic  and  aulphurio  adds  with  separa- 
tion of  gelatinoua  ailica.    O.  before  ignition,  8*389;  after,  8*378. 

Oba. — A  common  conatituent  of  some  eruptive  rocks;  and  alao  occurring  in  or  among  meta- 
morphic  rocka,  with  talcoae  schist,  hyperathcne  rocks,  and  aerpentine ;  or  as  a  rock  formation ; 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  basalt  and  basaltic  lava,  consist  of 
ch^rsolite  (the  variety  olwine\  along  with  labradorite  or  other  feldspar,  and  augite.  Though 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  inches  thick. 

A  chrysolite  rock  oocurring  at  L.  Lherz,  consisting  largely  of  chrysolite,  has  been  called  Lkanohfk 
(See  p.  147,  under  Spikil).  The  dm^fte  of  F.  v.  Hochstetter  (ZS.  G-.  Qes.,  xvi  841 )  is  the  same  rock, 
aooonling  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  with 
0-.= 3*395,  and  occurs  with  serpentine  rock  in  Dun  Mtn.,  near  Nelson  in  New  Zealand.  Another 
similar  rock  from  Moravia,  called  picryit^  consists  half  of  chrysolite,  along  with  feldspar,  diallage, 
hornblende,  and  magnetite.  Another  from  Norway  (called  VlwrnfeU  in  German,  or  olivine  rock)  has 
very  neorly  the  composition  of  pure  chrysolite  (anal  9);  G.= 8-24— 3-82,  Kjerulf  (L  c.);  granu- 
lar in  texture ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  bronzite. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Heda,  Sandwich  Islands,  and  most  volcanic  isl- 
ands or  regions;  at  Expailly  in  Auvergne;  at  Unkel,  on  the  Rhine,  crystals  several  inches 
long;  at  Eapfenstoin  in  Lower  Styria,  in  spheroidal  masses ;  at  Sasbach  and  Ihringen  ia  Kaiser- 
Btuhl,  Swits.;  near  Freibuiig,  Baden,  in  dolerite,  a  variety  containing  much  iron  (hyaiosider- 
ite);  in  Thetford  and  Norwich,  Yermont^  in  boulders  of  coarsely  cryst  basalt^  the  crystals  or 
maases  several  inches  through ;  in  dolerite  or  basalt  in  Oanada,  near  Kontreal,  at  Bougemont  and 
Mounts  Boyal  and  MontarviUe  (anaL  26). 

In  talcoae  schist,  found  near  Kysditimsk,  N.  of  Mjask,  and  near  Syssersk  in  the  Ural,  in  green- 
ish hnbedded  nodules  isUnkiU,  anaL  24);  id.  at  Webster,  in  Jackson  Oa,  N.  G.  (G.=3*28),  along 
with  serpentine,  pyrosclerite,  and  chromite ;  with  chromite  in  Loudon  Go.,  Ya. ;  in  Lancaster 
Go.,  P&,  at  Wood's  mine,  with  serpentine  and  chromite  (Gtonth) ;  near  Media,  Delaware  Co.,  Pa., 
with  hornblende,  magnetite,  and  chromite.    In  hypersthene  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  frx>m  Siberia,  others  from 
Olumba,  Atacama,  Steinbach,  eta 

On  ciyst.,  Kokscharof,  BulL  Ak.  St.  Pet,  ix.  286.  Gives  1-2  A  1-2,  ov.  0,=71<>  30',  whence  Oa 
1-2=125°  46',  ».2  A  ».2,  ov.  •4,=49''  56',  whence  ov.  i-t=180'*  5'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  fit>m  xP^^y  S^ld,  and  Xidu^.    The  hyalosiderite,  frx>m  '6aAof,  glass,  and  aiSnpoiy  iron. 

The  ChryaMhua  of  Pliny  was  probably  our  topaz ;  and  his  iopcm  our  chrywUie,  But  Pliny's 
statement  that  "  topazos  "  is  the  largest  of  aU  the  precious  stones,  and  that  a  statue  4  cubits  high 
was  made  of  it»  shows  that  he  confounded  together  different  stones,  since  solid  chrysolite  crystals 
are  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude.  The 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  and  wears  with  use,  is  right,  and  seems 
to  prove  that  true  chrysolite  was  included  under  the  name  of  topazion.  It  came  from  an  island  in 
the  Bed  Sea^  and  was  very  highly  valued.  It  is  stated  by  Dlodorus  Siculus  to  have  resembled 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (King). 

▲It.— Alteration  of  chrysolite  ofben  takes  place  through  the  oxydation  of  the  iron;  the 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  laminie  as 
the  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  thus  changed  was  once 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  pkce  than  that 
here  mentioned.  Chunte,  lAmbUiie^  and  jS^eroc/q?^  of  Saussure  (J.  de  Phys.,  841,  i794),  all  from 
Limburg  in  Brisgau,  are  chrysolite  more  or  less  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  Umonite  or  red  oxyd  of  iron. 

Under  the  actton  of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxy- 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time;  and  thus  may  come  eerp&nr 
(»ne,  picroaminej  which  often  retain  the  crystalluie  form  of  chrysolite.  A  further  change  may 
produce  steatite  and  other  magnesian  species. 

For  analyses  of  altered  chrysolite  see  Walmstedt^  in  Ak.  H.  Stockh.,  1824,  and  Bamm.  Min. 
Gh.,  441;  Bhodius  in  Ann.  Oli.  Pharm.,  bdiL  116,  and  BamnL  Min.  Gh.,  441;  Lewinstein  in 
Jahresb.,  I860,  757;  A.  Madelung,  Jahrb.  G.  Beichs.,  xiv.  1,  Jahrb.  Min.,  1864,  628;  W.  Jung, 
B.  H.  Ztg.,  zxiL  289. 


26a  FATAXiXTB.    0.  O.  ChmeHn,  Pogg.,  U.  1839.     Eisenperidot,  Eiseuglas,   QentL    Iron 
Chrysolite.    Anhydrous  Silicate  of  Iron. 

Massive,  crystalline.    Cleavage  in  two  directions  at  right  angles  to  one 
another. 
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H.=6-5.  G. =4— 4-14 ;  4-138,  Fayal ;  4-006,  Ireland,  Delesse.  Lustre 
metalloid,  somewhat  resinous  in  the  fi^cture.  Color  black,  greenish,  or 
brownish-black;  sometimes  iridescent.  Opaque.  Fracture  miperfectly 
conchoidal.    Attractable  by  the  magnet. 

Comp*— {"e* Si=Silica  89*5,  protozyd  of  iron  70'6=100.  Analyses:  1,  Gmelin  (Pogg.,  H. 
160);  2,  FeOenberg  (ib.);  8,  Bammelsberg  (Min.  Gl,  436);  4,  Thomson  (Kin.,  i  461);  5,  Delesst 
(Bcdia  Fr.,  n.x.568): 

Si        Si       tB      liLn     IHg      Ca      Cu 

1.  Faral  80*24    3*54    58*27    3  54    0*86,  Fe  S  2*33=98-78  Gmelin. 

2.  ^*  2915    406    60-96    0*69     2*38     0*72    0*31,  tb  l-55=99*81  FelL 

3.  *«  28*27    3*45  68*80  tr.       0*45    1-29,  Fe  8  3-35=100*61  Bamm. 

4.  SlaYoazTach  29*60   68*73    1*78    =100-11  Thomson. 

5.  *•         29-60     tr,      63-64    5*07     0*30    =98*41  Delesse. 

Pyr.,  etc — Fuses  readily  to  a  black  magnetio  globule.    Gelatinises  with  adds. 

Oba. — From  the  Mourne  Mts.,  Ireland,  at  Slaycarradh,  near  Biyansford,  In  pesmatite ;  forms 
nodolee  in  Yolcanio  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  yolcanic  glass  often  approadies 
fayalite  in  composition. 

Arti£— Iron-chrysolite  sometimes  occurs  in  crystals  as  a  fUmace  slag,  as  noticed  by  Hausmann 
in  1812,  and  later  by  Ifitscherlich  and  others.  The  vulhamsches  EisengUu  of  Elaproth  (Beitr.,  y. 
222  X  which  afforded  the  above  composition,  was  a  slag  according  to  G.  Bose.  It  is  a  common 
product  of  the  puddling  ftumace. 

261.  Iboh-Makoanbsb  Ghrtbouti.  {A,  Erd^nann,  Ak.  H.  Stockh.,  1848 ;  yar.  oliyine,  his  Min., 
278,  1853.)  Near  foyalice,  but  contains,  besides  protozyd  of  iron,  some  protozyd  of  manganese 
and  Ume,  with  also  a  little  magnesia,  approachmg  thus  hyalosiderite. 

One  of  three  agreeing  analyses  afforded  Erdmann  (L  a): 


Si 

Si 

fe 

An 

% 

Oa 

29-16 

1-56 

65-81 

8« 

3-28 

2'29=100-68. 

It  glyes  the  formula,  6  ^e*Si  + 1  Mn'  §i+(Ag,  Ca)*  Si,  Bammelsberg.  It  occurs  in  a  gneissoid 
rode  called  Bulytyte,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

A  furnace-product,  which  is  a  lim&-ir<m-manganeae  chrysolite,  has  been  observed  in  doye-brown 
oystals  at  an  iron-ihmaoe  in  Easton,  Pa.  An  analysis  afforded  Dr.  G.  T.  Jackson  (Am.  J.  Sd , 
n.  zix  368X  Si  38-70,  Ca  31-80,  ¥e  18*00,  fin,  Sin  14*90,  Si  3*50=101 -tfO.  Taking  the  iron  and 
manganese  as  protozyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Ca,  te,  tin)*  dl 

a6X  TBPHROITB.    Tephroit  BreWu,  Char.,  278, 1823,  212,  829,  1882. 

Orthorhombic.  Crystalline-massive.  Cleavage  in  three  directions  rec- 
tangular in  intersection,  one  perfect,  a  second  a  little  less  so,  the  third 
imperfect,  or  rather  indistinct. 

H.=5'5— 6.  G.=4— 4-12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddish-brown,  and  rose-red,  to  ash-grav,  smoky-gray. 
Dtreak  pale  gray.  Darkens,  on  exposure,  to  brown  and  black.  Translucent 
— Bubtranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  1^;  in  oil,  84°  19'. 

▼ar«— 1.  Normal  (anaL  1-5).  2.  Magnesiafi,  or  picrofeplmnJte  (anal  <^9).  G.  of  No.  6,  a  brown 
kind,  2*97 ;  of  No.  7,  a  red,  2*87.    Besembles  mudi  a  deayable  feldspar.^ 

Oomp^— ikn'  Si=Silica  29*8,  protozyd  of  manganese  70*2=100;  or  (jtn,  iCCg)'  Si  Analyses: 
1,  Thomson  (Min.,  1,  514);  2,  Bammelsberg  (Pogg.,  Izil  145);  3,  H.  Deyille  (Deed.  Mm.,  i  88); 
4,  a.  J.  Brush  (Am.  J.  ScL,  II.  zzzviL  66) ;  5,  Igelstrom  (OSfr.  Ak.  Stockh.,  1865,  228);  6,  7,  P. 
Gdlier  and  A.  Hague  (see  Na  4) ;  8,  Damour  (Ann,  d.  M.,  YL  iL  339) ;  9,  Igelstrom  (L  c): 


Si       t^      Mn      2n     % 

Ca     ign. 

1.  Franklin 

29-64    0-82    66-60     

2-70=99-76  Thomson. 

1  Sparta 

28-66    2-92    6&-88     

—     — =100-46  Bammelsberg: 
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gi 

*e 

iin 

2n 

lig 

6a 

3.  Sparta 

28-37 

2-16 

69-81 

7-58 

2-16 

0-39 

4.       " 

80-19 

1-09 

65-59 

0-27 

1-38 

1-04 

6.  Paiaberg,  red 

30-82 

56-83 

— 

2-79 

5-37 

6.  Sparta^  broum 

80-55 

1-52 

52*32 

6-93 

7-73 

1-60 

1.     ^^       red 

31-'73 

0-23 

47-62 

4-77 

14-03 

0-54 

8.  FniTikltn 

29-96 

1-96 

3643  U-61 

18*60 

9.  Paiaberg,  brown 

31*36 

416 

44  07 

17-71 

tr. 

ign. 

— =99-97  DeviUe. 

0-87=99-93  Brush. 

2-20=98-01  Igelatrdm. 

0"28=99-93  Collier. 

0-35=99-27  Hague. 

1-71=100;26  Damour. 

0-87,  l»b,  As,  0  «r.=9816  Igelat. 

Analysis  No.  4  was  of  a  spedmen  receiyed  from  Breithaupt,  as  the  orig^al  tephroite ;  Nos.  6, 
7,  from  specimens  obtained  iy  Brush  at  Stirling  Hill,  in  Sparta.  Tho  sine  in  anal.  3-7  was  un- 
doubtedly from  mixed  Eindte,  this  mineral  occurring  as  a  tbin  scale  or  lamina  in  the  direction  of 
the  cleaysuga,  and  hence  often  covering  cleavage  surfaces  (Brush).  AnaL  7  corresponds  to  (}  Mn 
+i  Mg)  Si;  anaL  8,  to  (i  Mn+'i  %)  §i;  and  in  anaL  9,  Mn :  Mg=5  :  4. 

Pyr^  etc. — ^B.B.  fhses  at  3-5  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  add  without 
evolving  dilorine.  With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  magnesian 
variety  fhses  at  4  (No.  6)  to  6  (No.  7). 

Obs. — ^Found  at  Stirling  HiU  in  Sparta,  N.  J.,  with  zindte,  vnllemite,  and  franklinite.  in  deav- 
able  masses;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  manganesian 
minerals ;  at  Sjogrufvan,  with  hausmannite. 

The  name  tephroite  is  ft^m  Tt^p6(,  cuihrcohred,  Breithaupt*8  original  spedmen  was  from  the 
collection  of  H.  Heyer  at  Dresden. 

262A  Htdrotephboitb.  L.  J.  Igelstrdm  has  described  ((Efv.  Ak.  Stockh.,  1865,  605)  a 
hydrous  tephroite  ftom  Paisberg,  whidi  has  a  pale  reddish  oolor,  a  colorless  streak,  and  H.=4; 
gelatinizes  with  adds  and  yields  water.  He  obtained  in  an  analysis  Si  28*46,  ttn  0*49,  Mn  58*44, 
Mg  11-89,  Oa,  ^e  ir^  ti  6-85=100*13,  and  oorresponding  to  (Mn,  fig)*  §1+}  £L  It  may  be  an 
altered  tephroite. 

A  Uack  eiUcaie  of  manganese  from  Elapperud,  Dalecarlia,  having  a  submetallic  lustre  and  yel- 
lowish-brown streak,  aflforded  Klaproth  (Beitr.,  iv.  187)  Si  25*0,  Mn  55-8,  fi[  1 3 -0=98*8 =]S[n«§i 
+  2  £[,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  60  p.  a  of  ]{[n,  fin, 
whence  me  above  is  deduced  by  Beraselius. 

263.  KtXEBEUTIL    Knebelit  Dobereinery  Schw.  J.,  zzl  49,  1818. 

Crystalline  massive. 

H.=6-5.  G.=3-714,  Dobereiner;  4*122,  Erdmann.  Lustre  glisteninff. 
Oolor  gray,  spotted  dirty-white,  red,  brown,  and  green ;  also  grayish-black 
to  black.    Opaque  to  translucent.     Brittle ;  fracture  subconchoidal. 

Oomp. — (i  j*e+i  ftn)'  3i=Silica  29*6,  protoxyd  of  Iron  86*5,  protoxyd  of  manganese  34-9= 
100.  Analyses:  1,  Doboreiner  (Schw.  J.,  xzL  49);  2,  A.  Erdmanu  (Dannemora  Jemma2msf&lt| 
p.  54): 

Si  ^e  ftn  i[g 

1.  Hmenau  32*5         32*  35*  =99*5  D5berefaier. 

2.  Dannemora  30*26        84*80        34*47        0*25,  Si  1*58=100*87  Erdmann. 

Pyr.,  eta— According  to  D5bereiner,  unaltered  B.B.,  but  Erdmann's  mineral  fused  easily  to  a 
lustreless  magnetic  bead,  and  gave  with  the  fluxes  reactions  for  iron  and  manganese.  Beoom- 
posed  readily  by  muriatic  add  with  separation  of  gelatinous  silica. 

Obs. — The  mmeral  analyzed  by  Ddbereiner  was  from  an  unknown  locality,  but  G.  Snckow 
(Kenng.  Ueb.  Min.,  1855,  93)  states,  on  the  authority  of  Knebcl,  that  it  waa  found  in  granite 
near  llmenau.  The  Dannemora  mineral  is  grayish-black  to  black  in  largo  masses,  light  gray  on 
the  thin  edges,  and  is  stated  to  deave  parallel  to  a  prism  of  about  115°. 

Named  aher  Major  von  KnebeL 

264i  XiBUOOPHANrrB.    Leukophan  Emark^  Ak.  H.  Stockh.,  1840, 191 ;  Tamnao,  Fogg., 
xlviii.  504.    Leuoophane.    Leucofanite. 

Orthorhombic.  /A  J  about  91°  (90°  to  93°,  Greg;  91°  8',  B.  &  M.) ; 
OM'l,  calc.,=14:5^  62'.  Approximate  angles,  O  A  2=117°-118°  30', 
0  A  2-1=126°  25'.    A  plane  mrn  on  0=140°  80',  on  one  plane  7=126° 
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30',  on  other  7=101®  30',  Greg.    Oryfitals  tabtdar  and  nearly  rectangular. 
Cleavage :  basal  perfect ;  imperfect  in  another  direction,  inclined  126°  25' 
to  the  base ;  and  perhaps  in  a  third,  at  right  angles  to  0.    XJBually  mas- 
sive. 
H.=3-5— 4.    G.=2-974.    Lustre  vitreous  on  a  cleavage  surface.    Color 

fale  dirty  green  to  wine-yellow ;  thin  fragments  transparent  and  colorless, 
^owder  white,  and  strongly^  phosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  Optically  oiaxial ;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Oomp.— 0.  ratio  for  1^  fi,  Si=3  :  3  :  10 ;  (i  (Oa^  ^a)+i  "Bef  Si+}  Si ;  or  else  with  half  the 
ezoeaa  of  silica  basia  Part  of  the  oxygen  replaced  by  fluorine.  Analyses :  1,  Erdmann  (Ak.  H. 
Stockh.,  1840) ;  2,  Bammelsberg  (Pogg.,  zcYlii  367) : 


Si 

£1 

£e 

fin 

Ca 

»a 

tL 

P 

1. 

47-82 

11-61 

1-01 

2600 

10-20 

0-81 

617=102-02  EWmann. 

2. 

4703 

1-03 

10-70 

tr. 

28-87 

11-20 

0-80 

6-57=100-43  Bamm. 

0.  ratio,  leaving  oat  of  view  the  flaorine,  for  Ca^  "Be,  Si,  from  anal  1,  3 :  3  :  10'6 ;  from  2, 
2:2-8:  10-0. 

Pyr.,  eic^In  the  dosed  tube  whitens  and  phosphoresoes  with  a  purple  light  B.B.  in  the 
forceps  phosphoresoes  and  fuses  with  intumescence  at  3  to  a  clear  coloriess  glass,  which  becomes 
opaque-white  on  flaming ;  imparts  an  intense  yellow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — ^Leuoophane  occurs  in  syenite  with  albite,  eteolite,  and  yttrotantalite,  on  the  smaU  rocky 
islet  Lomde,  near  the  mouth  of  the  Langesund  flord  in  Norway,  where  it  was  found  by  Esmark. 
I(  resemUes  somewhat  a  light-green  variety  of  apatite. 

Named  frt>m  X««irtf(,  tohiie^  and  t^aivta^  I  appear. 

On  cryst,  see  Qreg,  PhiL  Mag.,  lY.  iz.  510;  Dana,  Am.  J.  Sd.,  H  xsL  206;  DescL  Min.,  L 144. 

266.  WbHLBBITB.  Wdhlerit  Sdieerer,  Pogg.,  Uz.  327, 1843. 

Orihorliombic.  7 A /=:90^ nearly,  0  A  l-z=144^  ST;  a:h: c-0'7162 : 
1:1± 

0  A  4^=160^  2r 

OAfi=133  11 

O  A  1^1=117  07 

0  A  1-2=141  30 
U  A  i-5=116  34 
mA/=135  ± 
i-i  A  i-2,  ov.  i-l,=126  52 
i-5  A  i-8,  ov.  i-t,=143  8 
ft  A  ft,  ov.  (?,=140  64 

In  tabular  crystals  and  prisms.   Cleavage :  i-l 
distinct  and  easy.    Also  ^annlar. 
H. = 5'5.    G.=3'41.    Lnstre  vitreous,  inclining  to  resinous.    Color  light- 

irellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yel- 
owish-white.  Transparent— subtranslucent.  Fracture  more  or  less  con- 
choidal — splintery. 

Oomp.— O.  ratio  for  (Ca.  lB[g,Sa),&,  Si,  (te,&n),Cb=9-7S:  5-08: 16-89:  0-77:  3-67;  ilrom 
Scheerer's  analysis  (with  whioh  Hermann's  agrees  nearly^  whenoe  Scheerer  dedaoes  a  formula 
makfaig  It  a  columbate  of  sirconia + 6  parts  of  a  siUcato  of  soda  and  lime.  It  corresponds  well  to 
tbe  formula  (f(Oa,]S[g,  ^a)*+i£r)SiL+iV(^e,li[n)Ob],  the  last  member  oohmMe. 
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Analyses:  1,  Sdheerer  (L  c.) ;  2,  Hennann  (BoIL  Soa  Kat  Mbtcow,  xxxviiL  46t) : 

Si        Cb        2r        9e     Ha     Oa       iSTa      ft 
1.  Brevig    80-62    14-47    15-17  ^  212    1-55    2619    I'tS    0*24,  ttg  0-4=98-U  £kd)6enr. 


2. 


2916    11-58    22-72 J*el-28    162    24*98    7*68     1*33 =9961  Herm. 


Pyr^  eto.— B.B.  in  a  strong  heat  ftxses  to  a  jellowish  glass.  With  the  flaxes  gives  the  reac 
tioa  of  manganese,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  moriatic  add,  with 
a  separation  of  the  silica  and  colambic  add. 

OiNk — Oocurs  with  elisolite  in  nroon-syenite,  on  several  islands  of  the  Langeeund  fioid,  near 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst,  DescL,  in  Ann.  Ch.  Fhys., 
HL  zL,  and  Ann.  d  M.,  Y.  zvi.  229 ;  Dauber,  Pogg.,  zciL  242.  Desdoiseauz,  in  his  later  paper, 
makes  i-i  and  i4  the  vertical  faces  of  the  prism  J,  with  /A  J=90^  16',  and  he  describes  the  crys- 
tals as  hemihedral  in  many  planes. 

266.  WnXBlOnnB.  SDioeoos  Ozyd  of  Zinc,  Silicate  of  Zinc  (fr.  K.  Jersey),  Vmmem  <fe  Koasting, 
J.  Aa  Fhilad.,  iv.  8,  1824.  Willemite  (ft.  Moresnet)  Levy,  Ann.  d.  IL,  IV.  iv.  618, 184S.  WU- 
liamsitejWnhelmite,  Yillemite,  oAL  orihogr.  Anhydrous  Silicate  of  Zinc  Hebetin  (fr.  Maresnet) 
Bmfh.,  Char.,  180, 1882.    Troostite(fr.  N.  J.)  8h^^  Min.,  1st  part^  154, 1882. 

KhombohedrHl.     R  A  ^=116^  1',  0  A  ^=142^  17' ;  a=0-67378.      Ob- 
served  planes:  in  crystals  fr.  N.  Jersey,  i-2,  -ff,— i,  1* ;  fr.  Moresnet  O,  /, 
839  f     i2A4=148M'.     i?Ar=150°5',  rAi-2=15r  55', 

-»Ai-2=12r  59';  |A|=128^  30';  Levy.  Cleavage: 
i-2  easy  in  N.  Jersey  crystals ;  O  easy  in  tJiose  of  ll£)r- 
esnet.  Also  massiye  and  in  disseminated  grains.  Some- 
times fibroos. 

H.=5'5.      G=3'89— 4*18.      Lustre    vitreo-resinons, 
rather  weak.     Color  whitish  or  greenish-yellow,  when 

Eurest;  apple-green,  flesh-red,  grayish-white,  yellowish- 
rown ;  often  dark-brown  when  impure.  Streak  uncol- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidaL    Double  refraction  strong ;  axis  positive. 

Tar.— The  crystals  of  Moresnet  and  New  Jersey  differ  in  occurring 

forms  as  above  described.  The  latter  are  often  quite  large,  and  pass  under 

the  name  of  trootUU ;  they  are  commonly  impore  from  the  presence  of 

manganese  and  iron.    Gh.  of  crystals  from  Kew  Jersey,  3*89—4,  Yanuzem  and  Keating;  4-02, 

Herm.;  4-164,  Delesse;  from  Moresnet^  3*936,  Thomson;  4*1^—4-18,  Levy;  from  Stolberg,  4*18, 

Monheim. 

Oomp.— 2n'  di=Silica  27*1,  ozyd  of  adnc  72*9=100.  Analyses:  L2,  Yanuzem  and  Keat- 
ing (L  a);  3,  Hennann  (J.  pr.  Gh.,  zIyiL  11);  4,  Delesse  (Ann.  d.  IC,  lY.  z.  213);  6,  H.  Wurtx 
(Rep.  Am.  Assoa,  iy.  147);  6,  Thomson  (Min^  L  546);  7,  Levy  (Ann.  d.  M.,  lY.  iy.  147);  8,  ICon- 
heim  (Yerh.  nat  Yer.  Bonn.,  1848, 167);  9,  Damour  (Dead.  Min.,  564): 


1.  Stirling 
a.      " 

3.  " 

4.  " 
6.      " 

6.  Moresnet 

7.  *• 

8.  Stolberg 

9.  Greenland 


26-44 
25*00 
26-80 
27-40 
27-91 
26-97 
27-06 
26*90 
27-86 


9e      Sin 

6-60 
0*67     2-60 


1*48 
0-76 


j^e       An 


0-87 
5-85 
0*78 


9*22 
2*90 
3-78 


0-35     - 
0-87 


2n 
68-06 
71-38 
60*07 
68*83 
59-93 
68*77 
68-40 
72*91 
71*51 


Ag        ft 


2*91 
1*66 


=100  Yan.  k  K. 

=99*66  Yan.  k  K. 

1*00=100  Herm. 

=100  Delesse. 

,  Oa  1-60=100*18  Wurta. 

1-25,  Xl  l-44«=99-91  Thom. 
0-30=96-60  Levy. 

=100*16  Monheim. 

=99*74  Damour. 


•  WlOift  tmee  of  line  and  Iron. 


First  analysed  and  described  by  Yanuzem  and  Keating. 

Pyr.,  eto«^B3.  in  the  forceps  glows  and  ftises  with  difficulty  to  a  white  enamel :  the  yane- 
ties  from  New  Jersey  ftise  from  3*5  to  4.    The  powdered  mineral  on  chaiooal  in  B.F.  gives  a 
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ootttiiig;  ToUow  whfle  hot  asd  wliite  on  oooliag,  which,  moistened  with  solution  of  cobalt,  and 
treated  in  O.P.,  is  colored  bright  green.  With  soda  the  ooating  is  more  readilj  obtained.  De- 
compoaed  bj  muriatic  acid  with  separation  of  gelatinous  silica. 

Oba. — ^From  Yieille-Montagne  near  MoresneC  between  Liege  and  Alx-Ia-Ghapelle,  in  crystals  and 
raaasiye,  the  crystals  but  a  few  mUUmeters  in  length ;  also  at  Stolberg  near  Aiz-la-ChapeUe ;  at 
Baibel  in  Carinthia ;  at  Kucaaina  in  Serria  and  in  (Greenland  in  compact  quarts.  In  New  Jerser 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc.  It 
occors  intimately  mixed  with  ztndte  and  fhmklinite,  and  is  found  massive  of  a  great  variety  of 
colors,  from  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometimes  in  oiys* 
tala  (iroosUk)  six  inches  kmg  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
caldta 

Named  by  Levy  after  William  L,  King  of  the  Netherlands. 

267.  PHBNAOITB.    Phenakit  If,  v.  Korderukiold,  Ak.  H.  StookK,  160,  1823,  Fogg.,  xzzL  fit 

Khombohedral;  often  hemihedraL  Jl  A  ^=116^  36',  0  A  i?=142°  38', 
Kokscharof ;  a=0*661065.  Obeerved  planes :  rhombohedronB,  JR^  -2,  -1, 
-i ;  scalenohedronB,  1",  1*^  -2*,  f  *  (bevelling  terminal  edge  of  -ff) ;  pyramids, 
|'2,  i-2 ;  prisms,  /,  i-2,  t-| ;  hemihedral,  f  f^,  J  f^,  f  3-1,  ^oksch.  Min. 
KufisL,  ii.  308,  iii.  81. 

JS  A  /=:127**  21'  12  A  -2=160°  85'  240 

Ji  A  i-2=121  42  ^  A  -J=148  18 

f  2  A  f  2=156  44  i  A  i=144  4 

f  2  A  i=159  56  2  A  2=87 12 

Crystals  sometimes  oblong,  as  in  fig.  240 ;  but  often  the 
prism  neariy  or  quite  wanting,  and  the  form  that  of  a  low  obtuse 
rhombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
age :  t-2  distinct,  JS  imperfectly  so.  Twins :  composition-face 
i-2. 

H.=7'5— 8.  G.=2'96— 3.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red ;  brown.  Transparent — subtranslucent.  Frac- 
ture like  that  of  quartz.    Double  refraction  positive. 

Oomp.— ^e*gi=8iHoa  64*2,  gincina  45*8=100.  Analyaea :  1,  Hartwall  (Fogg.,  zzxl  57);  2, 
Biachof  (Fogg.,  zxxiy.  525): 

1.  Ural  Si  55-14       te  44-4'7        Si  and  lilCg  <r.=99-61  HartwaU. 

2.  Framont         54*40  45*57        Oa  and  Mg  0-09=100*06  Biachof. 

Pyr.,  etc — ^Alone  remains  unaltered ;  with  borax  ftiBea  with  extreme  alowneaa,  unleaa  pcJ- 
▼erized,  to  a  transparent  glass.  With  soda  affords  a  white  enamel ;  with  more,  intun^esoes  and 
becomes  infhsible.    Dull  blue  with  cobalt  solution. 

Oba.— Occurs  in  mica  schist  at  the  emerald  and  chrTSoberyl  mine  of  Takovi^'a^  85  yersts  E.  of 
Katherinenberg,  where  the  crystals  are  sometimes  nearly  4  inches  across,  and  one  found  weighs 
H  Ibe. ;  also  in  small  crystals  on  the  east  side  of  the  Umen  Mts.,  5  yersts  N.  of  Miask,  along  with 
topaz  and  green  feldspar ;  also  in  highly  modified  crystals  with  quartz,  in  limonite,  near  Framont 
in  Alsaoe ;  at  Mt.  Meroado,  near  Durango,  Mexico,  in  limonite  and  magnetite,  the  cnrstals  nu- 
merous, but  not  fresh,  being  below  the  true  hardness ;  and  in  a  yalley  on  the  summit  of  La  Cruz, 
on  the  side  of  the  rancho  of  Tiniga,  it  forms,  according  to  Qt,  Weldner,  a  rook,  containing  hom- 
Uende  and  actinolite. 

Named  from  ^^ol,  a  deceiver^  m  allusion  to  its  haying  been  mistaken  for  quartz. 

268.  MBZJFHANim.    Melinophan  Scheertr^  J.  pr.  Gh.,  ly,  449, 1852.    Meliphane  Dana^  Am. 

J.  Set,  n,  xUy.  405,  1867. 

Tetragonal  or  hexagonal.    Massive,  and  consisting  sometiines  of  platee 
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or  lamellaB,  but  not  as  a  result  of  cleavage  stmctnre.    Cleayage  hexagonal 
(?),  in  traces. 

H.=6.  G.=8-0,Kichter;  3-018,  Eammelsberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  refraction  j^trong,  uniaxial ;  axis  negative ;  Descl. 

Oomp.— Formula  perhaps  as  oa  p.  250.  Analyses:  1,  imperfect^  by  K  Bichter  (L  a) ;  2,  Bam- 
melsbeig  (Pogg^  zoTiii  297): 

Si        £l    Sn    9e     :6e       Ca      Ag     JTa      F 
44-8      12-4    1-4    11      2-2      31-6      02      26      28    Cb,  &,  €e,  t^  0-8=98-8  Richter. 

43-66  1-57  11-74    26*74    0*11    8*55    5*73,  &  1-40,  ]&  0*30=99 '80  Ramm. 

fiaxnmelsberg's  analysis,  if  the  fluorine  is  taken  as  replacing  part  of  the  oxygen  in  the  bases 
and  add,  gives  for  the  oxygen  (induding  the  fluorine)  ratio  for  ^  fi,  §i  8*7  :  3  :  8*3.  The  exact 
nature  of  the  compound  is  still  doubtful  Rammelsberg  deduces  the  same  formula  as  that  for 
leucophane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Desdoiaeaux's  optical  examina- 
tions make  the  two  distinct  spedes. 

Pyr.,  eto< — ^B.&  in  the  forceps  does  not  phosphoresce,  fhses  with  intumescence  to  a  white 
enamel;  in  other  respects  resembles  leucophane. 

Obs« — From  the  ciroon-syenlte  of  Norway,  near  FrederidcsY&m,  with  ebeolite,  mica,  fluorite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  B.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133'* ;  the  edge  between  these  two  fisuses  was  replaced  by  a 
rough  plane,  apparently  not  equally  inclined. 

Named  from  /liAi,  hcmey^  and  ^afyoi,  lappeary  ftom  the  honey-yellow  color.  [Scheerer  misswiote 
the  word  rndtncj^ionej  which  would  come  from  niXtvof^  asheriy  or  /uAi^ir,  miUeLj  !nie  dropping  of 
the  i  of  the  genitive,  as  done  above,  has  dassical  authority. 

f.         \     971.  HfiZiVXTB.    Bin  Fossil  w.  Aehnlichk.  m.  d.  Granat  hat,  aber  nicht  Granat  za  sejn 
^Aq  il,      sdieint,  Hohs,  NulL  Kab.,  L  92,  1804    Helvin  TTem.,  1816,  Breith.  in  Hoflin.  Mm.,  iv.  b.  112, 

7      1817.    Wem.  Letztes  Mm.  Syst,  2,  29,  1817 ;  Tetrahedral  Garnet  Moh$,  Char.  Syst  Min.,  71, 

'      1820,  Edhib.    TetraSdriacher  Gianat  id.,  Grundr.,  412,  1824. 

/^  \        Isometric:  tetrahedral.    Figs.  81,  32.    Cleavage:  octahedral,  in  traces. 

^  *  -^  ^  H.=6— 6-5.  G.=31— 8-8;  3-216,  Breithaupt.  Lustre  vitreous,  inclin- 
inff  to  resinous.  Color  honey-yellow,  inclining  to^ellowish-brown,  and 
si&in-green ;  streak  uncolored.     Subtranslucent.    Iracture  uneven. 

Oon^p-— 0.  ratio  for  ft,  8i=l :  2  j  for  Sn+te,  :6e=l :  1 ;  formula  (i(An,  *e)+i  :6e)*  Si-h 
iMnS,  Bamm. 

Analyses :  1,  2,  Gmelin  (Fogg.,  iii  53) ;  3,  Bammelsberg's  correction  of  Gmelin's  anaL  1  (Min. 
Ch.,  701):  4j  Banunelsberg  (ib.): 

• 

Si         "he        An      j^e       Mn       S       ign. 

1.  SdiwarBenbcrg       3326    12-03»    41*76    6*56    6*05    1*1 5=98*81  Gmelin. 

2.  "  36-27      808     4212    800 ,  Xl  144  GmeUn. 

8.             "                    38-26     1208      30-67     800     8-67    506     l*16=98-73  Gmelin. 
4.  Norway  8813    11-46     86-50    400     9-77    5*71   =100*57  Bamm. 

■  With  some  alomlDa. 

Pyr.,  etc. — ^Fnses  at  8  in  B.F.  with  intumesoenoe  to  a  yellowish-brown  opaque  bead,  beooming 
3arker  in  B.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  add, 
with  eyolution  of  sulphuretted  hydrogen,  and  separation  of  gelatinous  sUica. 

Obs.— Occurs  in  gneiss  at  Schwarzenberg  in  Saxony,  associated  with  garnet,  quarts,  fluorite, 
and  oaldte ;  at  Breitenbmnn,  Saxony ;  at  HortekuUe  near  Modimi,  and  also  at  Brevig,  in  Norway, 
in  zircon-syenite. 

Named  by  Weiner,  In  allusion  to  its  yellow  color,  from  ffXiof,  Ihe  muL 
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270.  DANALXTB.    J.  P.  Cooke,  Am.  J.  ScL,  IL  zlii  t3. 

Isometric.  In  octahedrons,  with  planes  of  the  dodecahedron  ;  the  dode 
cahedral  faces  striated  parallel  to  the  longer  dia^gonal. 

H.=5-5— 6.  G.=3'427.  Lustre  vitreo-resinous.  Color  flesh-red  to 
gray.  Streak  similar,  but  lighter.  Translucent.  Fracture  subconchoidal, 
imeven.    Brittle. 

Oompw— (i&+i£e)*Sl+iZnS;  in  which  6=te,  'Hn,  2n.    Analyses:  J.  P.  Cooke  (L  c): 
Si        i*e      Mn       2n       £e         S 

1.  Eo<*port        (1)3178    2t'40    6-2S     17-61     13*83      6'48=102-28. 

2.  (Houcester  2988    2818    5-71     18-16     14-72*    4-82,  Ca  083,  Jig  fr.= 102-24. 

•  With  ftlmnlna. 

By  subtracting ^m  anal  1  oxygen  274,  equivalent  to  the  sulphur,  the  sum  is  99*49;  and 
from  anaL  2,  2*41  p.  o.  oxygen,  the  sum  is  99*88. 

P3rr.,  etc-— B.B.  Aises  readily  on  the  edges  to  a  black  enamel  With  soda  on  charcoal  gives 
a  slight  coating  of  oxyd  of  zina  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
phuretted  hydrogen  and  separation  of  gelatinous  sUica. 

Obs.— Occurs  in  the  Rockport  granite,  Gape  Ann,  Mass.,  small  grains  being  disseminated 
through  this  rock;  also  near  Gloucester,  Mass.;  in  both  localities  associated  wiUi  a  lithia  mica, 
m  tixe  latter,  wi^  green  feldspar  and  fluorite. 

Named  after  J.  D.  Dana. 


269.  QARNBT.  'k^e^  pt  [rest  Buby  Spinel  and  Sapphire]  Thecphr,  Oarbunculus  pt  [rest 
id]  P/tn.,  xxxviL  26 ;  Oarchedonius,  Garamanticus  [= Carthaginian  or  Oaramantic  Oarbunde], 
Alabandictts  [cut  at  Alabanda],  Anthracitis,  PUn^  ib.,  26-27.  Granatus  AUterius  Magnus,  232, 
1270.  Oarbunculus  Oarchedonius  =  (Term.  Granat^  0.  Alabandicus  and  Troezenius=  Germ. 
Almandin,  Agric,  Foss.,  272,  Interpr.,  463,  1646.  Granat  WalL,  Min.,  120,  1747.  Garnet 
Grenat^. 

iBometric.  Observed  planes:  O  (very  rare),  /,  1;  trapezohedral,  2-3, 
f4;  tetrahexahedral,  i-2,  i^,  i-fj^;  trisoctahedral,  |;  hexoctahedral,  3-f, 
4-f .  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon ;  also  figs.  11, 13,  14,  21,  28 ;  octanedral  form  very  rare ;  figs.  241- 
243  distorted  dodecahedrons ;  f.  244,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  and  trapezohedron,  out  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage:  dodecahedral,  sometimes  quite  distinct.  Twins:  composition- 
hce  octanedral.  Also  massive ;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamells  thick  and  bent.  Also  very  compact,  crypto* 
crystalUne  like  saussurite. 

H!.=6-6~7*5.  G.=3-15— 4-3.  Lustre  vitreous — ^resinous.  Color  red, 
brown,  yellow,  white,  apple-green,  black ;  some  red  and  green  colors  often 
bright.  Streak  white.  Transparent — subtranslucent.  Practure  subcon- 
choidal, uneven.  Brittle,  and  sometimes  Mable  when  granular  massive ; 
very  tough  when  compact  cryptocrystalline. 

Ck>iam  Var«— Garnet  is  a  unisiUdete,  of  resquiozyd  and  protoxyd  bases,  having  the  general 

formula  (i&'+ifl)'8i*,  or(ft«)»8i*+§8i*. 

The  name  is  from  the  Lathi  granatue,  meaning  Hhe  a  grain,  and  directly  from  pofnegranalef  the 
seeds  of  whioh  fhut  are  small,  numerous,  and  red,  in  allusion  to  the  aspeot  of  the  crystals. 

There  are  three  prominent  groups,  based  on  the  nature  of  the  predominating  sesquioxyd. 

L  AmmsABAXsm,  in  which  the  sesquioxyd  is  mainly  almma{il). 

IL  iBONaABNXT,  in  which  it  is  largely  sesquioxyd  of  iron  (9e),  usually  with  some  alumina^ 
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m.  CHROMEGAttNiT,  in  whicb  it  is  largely  sesquioxyd  of  chromitm  (^\ 

The  protoxjd  bases  present,  either  singly  or  two  or  more  together,  are2tm«(Ca),  magnesia  (l^gX 
protoxyd  of  iron  {te\  proiaxyd  of  manganese{lAn\  with  rarely  a  few  p.  c  o^proloxyd  (?)  of  chromium^ 
protoxyd  of  nickel^  or  yttrtd,  or  a  trace  of  an  aikaii.  Subdivisions  of  the  above  groups  have  been 
based  on  the  predominance  of  one  or  another  of  these  protozyds ;  and  on  this  ground  there  are 
the  following  varieties  or  subspecies  : 

A.  Qrossularitb,  or  Lim^AluminagarneL 

B.  Ptbofe,  or  Ma^gnesia-AhiminagairneL 
0.  Almanditb,  or  Ircn-AkmwMifi<MnML 

D.  Spbssaktitb,  or  MdngiVMao-AUiminaganui, 

E.  Andraditb,  or  Lime^Irong<xmei^  including  A,  ordinary ;  B,  manganeaiaQ,  or  BiAhoffile ;  0, 
yttriferous,  or  YUergameL 

F.  Bbedbebgitb,  or  lAine-MagnesiarlrtmfiKrneL 

G.  OuYiJioviTB,  or  lAmt'Chirom/^arnA, 

Excepting  the  last^  these  subdivisions  blend  with  one  another  more  or  less  completely  through 
varieties  containing  combinations  of  the  protoxyd  bases,  and  also  of  the  sesquiozyd  bases.  The 
following  are  their  characters.  Most  of  the  various  names  enumerated  below  under  each  division, 
making  the  synonymy,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A.  Lim&'Ahi,minag<»mei ;  Gbossulabttb.  (Eanelstein  [= Cinnamon  Stone]  A*.  Oeylon  [sp., 
placed  near  Zurcon]  Wem^  1803,  Ludwig's  Wem.,  ii.  209,  1804 ;  Essonite  [sp.]  K,  Tr.  Pierres 
prea,  1B17;  Hessomte  Z«ofiA.,  Handb.,  433,  1821:  Essonite  [var.  of  Qameit  Beud.,  170,  1824. 
Bomanzovit  [fir.  Kimito]  Nardenskioid,  Schw.  J.,  xxxL  880.  Grossularite  [fr.  Wflui  R,  Sib.]  Wem., 
1808-9,  Hofm.  Min.,  i.  479,  1811 ;  Granat  PaUaa^  N.  Nord.  Beyt  St  Pet,  1793 ;  WUuit  pt  [Vil- 
uitl  S&oergiTv,  Grenat  du  chaux,  ou  Grossulaire,  Beud,,  337, 18^4.)  A  silicate  mainly  of  alumina 
and  lime ;  formula  mostly  (iCa'+i$l)*  ^i*=Silioa  40*1,  alumina  22*7,  lime  37*2=100.  But  some 
lime  often  replaced  by  protoxyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  Color 
(a)  white :  (6)  pale  green ;  (e)  amber-  and  honey-yellow ;  {d)  wine-yellow,  brownish-yellow,  dnna- 
mon-brown ;  rarely  (e)  emerald-green  from  the  presence  of  diromium.    G.=8'4— 8*76. 

The  original  grossularite  {wiluOe)  included  the  pale  green  from  Siberia,  and  was  so  named  from 
the  botanical  name  for  the  gooseberry;  G  =3*42— 3*72.  GinnamoThstone^  or  esaonile,  included  a 
cinnamon-colored  variety  ttom  Ceylon,  there  called  hyadnih;  but  under  this  name  the  yellow 
kinds  are  usually  included.  SuodnUe  is  an  ambor-oolored  kind  from  Ala^  Piedmont  BomanMOviU 
is  brown. 
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Pale  graen,  yellowub,  and  yellow-brown  ganftts  are  not  inyariably  grounlarite ;  acme  (indudp 
ing  topcooUte)  belong  to  the  group  of  Irongamet,  or  Andradite  (p.  2tf8). 

Analyaee :  1,  Ooft  (Q.  Boee,  Beia.  Vnd,  \l  132) ;  2,  T.  Waohtmeister  (Ak.  H.  Stockh.,  1823) ;  8, 
T.  &  Hunt  (Bep.  Q.  Gan^  1847,  447,  and  aUo  1868,  496) ;  4,  N.  v.  Ivanoff  (Koksoh.  Min.  RusaL, 
liL  79);  6,  Waohtmeister  (I  c.) ;  6,  Eanitra  (Earst  Arch.  Min.,  It.  388) ;  7,  Klaproth  (Beitr.,  It. 
S19,  T.  138);  8,  ArfVedson  (Ak.  H.  Stodkb.,  1822,  87) ;  9,  0.  Gmelin  (Jahresb.,  ▼.  224) ;  10,  Klap- 
rotli  (L  c);  11,  Karaten  (L  c);  12,  Kordenakidld  (Schw.  J.,  zzzi  380);  18,  Bicbter  (Ber.  Gea. 
Leipsic,  1868,  99);  14»  Pia«^  iP-  ^  ^^-  ^^^)' 


1.  TXrala,  whUB 

2.  TeDemark,  wK 

3.  Qrford,  Can.,  wkUe 

4.  SludiankaB.,  €hv$9. 
6.  Wnui  " 
6.       " 

»  u  u 

B.  llalBJd^         Offk 
9.  OeyloD,  " 


Si  Si 

36-86  24*19 

89-60  21-20 

88*60  22*71 

40-99  14*90 

40-66  80*10 

38*26  19-36 

440  8-6 

41-87  20*67 

40*01  2300 


9e     l^e     An     ftg 


2i)0    8*15 
1*60 


0*49 


10.  "                "      •  38-80  21*20 

11.  St  Gotbard,  "  37*82  19*70 

12.  Bomanxovite  41*21  2408 

13.  Trayer8ella,(iarftml  39*99  17*98 

14.  Elba,  odahedL  39*38  1611 


10-94 
6-00 
7*83 

12*0 
3-98 
3-67 

6-50 
6*96 
7*02 
6*46 
8*66 


0-98 


0*48 
0*00 
fr.       - 
0-39 


0*00    2*40 


0-16    4-16 
0-92 

2-76 

<r.      100 


Oa 
3716=9810  Croft. 
82'80=98*26  Waoht. 
34-83,    ffa  0-47,   &  <r.,  ign. 
110=99-80  Hunt 
32-94=100-76  lyanof. 
34  86=100*99  Waoht 
31-75=99*68  Karsten. 
83*6=98  Klaproth. 
83*94=100*70  ArfVed. 
30-67,    i.    0*69,   ign.   0*83= 
9817  GmeUn. 
8l*25=97-76  Klaproth. 
31-36=99*12  Karaten. 
24*76,  ign.  ft  k)aa  1*98=100  K. 
32*70=99*88  Biohter. 
36*04^  ign.  0*81=101-49  P. 


In  anal  8,  O. =3*622-3-636;  anal  4,  a.=3'427. 

B.  Magfieaicb-Ahminagarnet;  Ptbopb.  (Carbunculi  Oarchedonii  in  Bogmorum  agria  AgriCf 
Foes.,  272,  1646.  Bohemian  Garnet  Bdhmiaoher  Granat  (as  a  diatinct  ap.)  PTem.,  Bergm.  J., 
424,  1789;  Klap»,  L  16,  iL  2!.  Pyrop  TTcm.,  1800,  Ludw.  Worn..  L  48, 1803.  Karftinkel  Gemw, 
Eacarboucle  pt  lY,)  A  ailicate  of  alumina,  with  varioua  protoxyd  baaea,  among  which  magneaia 
predonunatea  much  in  atomic  proportions,  while  in  amall  proportion  in  other  garnet,  or  a^aent 
Formula  (i  <Mg,  Ca,  ^e,  ]SLn)*-hi  Al)'  Si*.  The  original  pyrope  ia  the  kind  oontainmg  chrome.  In 
^he  analyaia  of  the  Arendal  magneaia-gamet,  Mg :  Ca :  ^e+Mn=8  :  1 :  2;  and  the  ratio  of  the 
magneaia  to  the  other  protoxyd  baaes  ia  1 :  1.  In  Moberg*a  analyaia  of  the  chromiferoua  pyrope, 
wfaidi  ia  oonaidered  the  beat,  Ag:  C&:  te  +  iin:  Or =8  :  0*75  :  133  :  0*57 ;  and  fig :  Ca+^e 
+  Mn  +  Cr=l  :  0*87.    G.=8*7— 372,  Breith. ;  878,  Moba;  3-738  (anal  18),  Gentb. 

Aualyaea:  16,  Waohtmeiater  (L  a);  16,  Kobell  (Kaatn.  Arch.  Nat,  y.  166,  yiil  447,  iz.  344); 
17,  Moberg  (J.  pr.  Gh.,  zliii  122);  18,  F.  A.  Gentb  (Am.  J.  ScL,  IL  xzziii  196);  19,  Zilliacas 
(Bamm.  Min.  Oh.,  696): 


&      £l  9e 

16.  Axendal,  hiack        42-46  22*47  — 

16.  Pifnpc  42-08  2000  1*61 

17.  "  41*36  22-36  9-94 

18.  Santa  Fd,K.Mez.  42*11  19-86  14*87 


^e         liiEn    Ag     Ca 

9-29        6*27  18*43  6-53= 100*44  Wacht    G.=3-167. 
9-09  Sn  0*82  10*20  1*99,  <9r  3-01=08-20  KobelL 
2*69  16*00  6-29,  Cr  4*17=100-69  Moberg. 
0-36  14*01  6*23,  «r  2*62,  ign.  046=99  Gentb. 


19!  MJeamaki,  FinL      41*66  19*84  6*33    4-37         2200  426,  <3r 0*36,  ign.  1*68=99-28  Z. 

The  name  pyrope  ia  from  mpiowos,  fire-Wee. 

G.  ^ron-Ahminagainiei;  Almanditb.  (Predoua  or  Oriental  Gkrnet  Orientaliacher  Granat, 
Sirianiacber  (pc.  Siriam  in  Pegu)  Granat  JTZopr.,  Beitr.,  iL  22,  1798.  Alamandin  (Alabandicua 
Plin.)  KcursLt  Tab.,  20.  69,  1800.  Common  Garnet  pt  Fablungranat  Berz.,  Lohthr.)  A  ailicate 
mainly  of  alumina  and  protoxyd  of  iron ;  formula  (i  ^e*+i  j^)*  3i*= Silica  36*1,  alumina  20-6, 
protoacyd  of  iron  48*8=100;  or  fin  may  replace  acme  of  the  f'e,  and  ¥e  part  of  the  £L  Color 
fine  deep-red  and  tranaparent,  and  then  caiJlBd. precious  garnet;  alao  browniah-red,  and  tranalucent 
or  aubtranaluoent,  oammon  garnet;  black,  and  then  referred  to  yar.  meianUe.  Part  of  common 
gamei  belongs  to  the  Andradite  group,  or  ia  irongamet  The  Alabandio  oarbunclea  of  Pliny  were 
80  called  beoiuae  cut  and  poliabed  at  AJabanda.  Hence  the  name  almandine,  now  in  use.  Pliny 
deacribea  yeaaels  of  tbe  capacity  of  a  pint,  formed  ftom  carbondea,  "  non  daroa  ac  plerumque 
aordidoa  ao  aemper  fblgoria  borridi,"  deyoid  of  lustre  and  beauty  of  odor,  which  probably  were 
large  common  gamete  of  the  latter  kind. 

Analyses:  20,  Hisinger  (Schw.  J.,  xzL  268);  21,  22,  KobeU(ib.,  Iziy.  283);  23-26^  Karsten 
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(1.  c);  26-28,  Wachtmeistor  (L  c); 


Elaproth  (Beitr.,  ii  22,  y.  181);  30,  W.  Wachtmeister 
(Jahresb.,  zzy.  364);  81,  Bahr  (ib.) ;  82,  Beanard  (Jahresb.,  1849,  745) :  33,  34,  Malkt  (J.  G.  ScL 
Dubl^  Ramm.  0th  SuppL,  126);  36,  W.  J.  Taylor  (Am.  J.  ScL,  IL  xiz.  20);  36,  G.  A.  Kurlbaom 
(ib.);  37,  Ejeralf  (J.  pr.  Ch.,  Izr.  192);  38,  S9,  T.  Wachtmeister  (L  a);  40,  Moberg  (J.  pr.  Ch^ 
zliii  122);  41,  Patcer  (Bamm.  Min.  CL,  696): 


ft 

Si 

Fe 

te 

An 

*g 

Ca 

20.  EahlttD,  Almond, 

39*66 

19-66 

89-68 

1-80 

— =100-80  mdng. 
6-76=100-04  KobeU. 

21.  Zilleiihal,  hn. 

39-12 

2108 

6-00 

27-28 

0-80 

._ 

22.  Hungary,  j)rec 

40-66 

20^1 

6'00 

32-70 

1-47 

...... 

=100-34  KobeU 

23.  Zfflerthal,    " 

39-62 

19-80 

34-05 

0-85 

2-00 

3-28-99-10  Karaten. 

24.  Ohlapian 

87-16 

18-08 

81-30 

0-30  10-16 

0-86-97 -34  Karaten. 

25.  Qreeoland 

89-86 

20-60 

24-85 

0-46 

9-98 

3-51=99-20  Earateo. 

26.  Eogad,  duSfwi 

40-60 

19-96 

33-93 

6-69 

— =101-17  Wacht 

27.  N.  York 

42-61 

1916 

33-67 

5-49 

.-—. 

l-07=101-79  Wacht 

28.  Norway 

62-11 

18-04 

28-64 

1-74 

... 

6-78=101-20  Wacht 

29.  Oriental 

36-76 

27-25 

82-88 

0-25 

^— 

=95-68  Klapr. 

30.  Grarpenberg 

39-42 

20-27 

24-82 

7-61 

3-69 

2-68=98*34  Wacht 

3L  Brena,  Westm. 

37-16 

19-80 

87-65 

3-19 

2-03 

0-90-100-28  Bahr. 

32.  Albemieit,  bnh.^. 
88.  Wicklow,  black 

38-76 

21-00 

82-05 

6-43 

8-96 

— =10219  Bean. 

85-77 

19*86 

88-07 

5-04 

=98-78  Mallet 

84.  EUliney,  brown 

37-80 

2113 

84-83 



4-46 

1*58=99-75  Mallet 

35.  Yonkers,  N.  Y.,  Uj^ 

38*32 

21-49 

30-23 

2-46 

6-29 

1-38=100-17  Taylor. 

36.  Delaware  Co.,  Pa,  trp. 

40-15 

20-77 

26-66 

1-85 

8-08 

1-88=99-84  Kurlbaum.    * 

37.  Orayitza 

37-52 

2001 

36-02 

1-29 

2-51 

0-89=98-23  Ejerolfl 

38.  Hallandsaoa,  duUred 

41-00 

20-10 

28-81 

2-88 

604 

1*50=100*33  Wachtm. 

39.            "               " 

42-00 

21-00 

25*18 

2-37 

4-32 

4*98=99-85  Wachtmeist. 

40.  Abo,  rd/L-bn. 

40-19 

2017 

35-27 

0-99 

4-98 

0-60=102-10  Moberg. 

41.  Bra^  massive 

37-28 

15-22 

6-73 

26-76 

3-40 

314 

4-31=96-79  Putzer. 

In  anaL  26,  G.=4'286;  anal.  27,  3-90;  anal  33,  4-196;  anaL  88,  4'188;  anal.  39,  4-048;  anaL 
40,  3-86.  • 

D.  Manganese- Aluminagarnei ;  SPBSSAJxnri.  (Granatformiges  Braunsteinen  (ft,  Spe88art)JQapr., 
Beitr.,  iL  239,  1797=Braan8teinklesol  (near  Garnet)  KarsL^  Tab.,  20,  69,  180a  Manganesian 
Qamet  {ft,  Haddam)  8eybet%  Am.  J.  8d.,  tL  155,  1823.  Mangangranat  Cferm.  Broddbograaat 
Ben.  Speaaartine  BradL,  62,  1832.)  €k>lor  dark  hyacinth-red  (fir.  SpeaaartX  aometimea  with  a 
ahade  of  violet,  to  browniah-red.  (>.=8'7— 4-4;  fir.  Spoaaart  3  6,  Klapr. ;  fr.  Uaddam  4128,  Sey- 
bert;  fr.  Broddbo  4-575,  d'Ohaaon;  fr.  Miaak  4*38,  Liaaenko. 

Analyaea:  42,  H.  Seybert  (Am.  J.  ScL,  yL  156,  1828);  43,  Bammelaberg  (J.  pr.  Ch.,  1y.  487) ; 
44,  d'Ohsaon  (Schw.  J.,  zxx.  346);  45,  Liaaenko  (Kokach.  Min.  BubbI.,  iii.  230);  46,  Klaproth 


(Beitr.,  it  244): 

Si 

Si 

*e 

ftn 

Sg 

6a 

42.  Haddam,  OL 
43. 

44.  Broddbo 

45.  Miaak 

46.  Speaaart 

36-88 
36-16 
39-00 
86-80 
36-00 

18-06 
19-76 
14-80 
17-48 
14-26 

14-93 
1110 
16-44 
14-32 
14-00 

80-96 
3218 
27-90 
30-60 
35-00 

0-22 

=99-78  Seybert. 

0-68=100  Ramm. 
gn  1  00=97-64  FOhason. 

0-51=99-21  liaaenka 
=98-26  Klaproth. 

In  anal.  42,  G.= 

=4-128 ;  anal  43,  4-276 ;  anaL  46,  438. 

E.  Lms-Trongamei ;  Ajtdbxditb.  (Common  Gfamet,  pt  Allochroite  (fit>m  Drammen  and  Feirin- 
gen,  Norway)  d?Andrada^  J.  de  Phya.,  IL  243,  1800,  Scherer'a  J.,  iv.  82.  Blade  Garnet;  Melanit 
(fr.  Frascati)  TT^sm.,  1800,  Lndw.  Wem.,  L  48,  64, 1803.  Aploroe  ff.,  Tr.,  Iy.  289,  1801.  Kolopho- 
jdt  cPAndrada ;  Simon,  GehL  J.,  iY.  406,  18u7.  Gr^nat  re8inite=0olophonite  ff^  Ooura  1804^ 
Lucas,  TabL,  266,  1806 ;  Pech-Granat  KarsL,  Tab.,  32,  89,  1808.  Topazolite  (fr.  Ala)  Bonvoisiny  J. 
de  Phy&,  IziL  1806.  Fyreneit  (fr.  Pyreneea)  Wem,,  1811-12,  Hoffkn.  Min.,  IL  373,  1816.  Kalk- 
granat  Berz.y  Lothr.  Granat  y.  Longban  Bothoff,  Afh.,  iil  329, 1810;  Bothofflte  BersL,  N.  Syat  Min., 
218,  1819.  Polyadelphite  (fr.  Franklin,  N.  J.)  TTwm.,  Min.  i,  164,  1836.  JeUetite(fr.  Mt  Roaa)  Ap^ 
John,  J.  G.  Soa,  Dublin,  y.  119,  1863.  Yttergranat  (fr.  Norway)  Bergtmann,  Sits.  Qea.  Bonn.,  July, 
1864.)  Golora  Yarioua,  including  wine-,  topas-,  and greeniah-yeUow  (topaaoUte),  apple-green;  brown- 
iah-red,  brownish-yellow;  grayiah-green,  dark  green;  brown;  grayiah-bladc,  black.  G. =3-64—4. 

Named  Andradiie  hv  the  author  after  the  Portuguese  mineralogiat,  d'Andrada,  who  described 
and  named  the  first  of  the  included  subYarietiea,  Allochroite.  The  induded  kinds  Yary  so  widely 
In  odor  and  other  respects  that  no  one  of  the  names  in  use  will  senre  for  the  group. 
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Chemicany  there  are  the  foUowing  subyarietieB :  1.  Simple  Iatm  IronffomeL  in  which  the  pro- 
toxyds  are  wholly  or  almost  wholly  lime.  Includes :  (a)  TopazoUiej  having  the  color  and  trans- 
parency of  topaz,  and  also  sometimes  green ;  although  resembling  essonite,  Damour  has  shown 
that  it  belongs  here,  (b)  CohphoniU^  a  coarse  granular  kind,  brownish-yellow  to  dark  reddish- 
brown  in  color,  resinous  in  lustre,  and  usually  with  iridescent  hues ;  named  aifler  the  resin  colophony. 
(c)  MelanUe  (named  from  /uAttc,  blackl  black,  either  dull  or  lustrous ;  but  all  black  garnet  is  not  here 
included.  PyreneUe  is  grayish-black  melanite ;  the  original  aflforded  Yauquelin  4  p.  c  of  water, 
and  was  iridescent,  indicating  indpient  alteration,  (d)  Dark  green  garnet,  not  distinguishable 
from  some  allochroite,  except  by  chemical  trials.  JelkHte  is  green  garnet,  light  or  dark,  and  yel« 
lowish-green,  from  the  moraine  of  the  Findel  glacier  near  Zermatt^  Mt  Bosa ;  named  alter 
Jellet,  one  of  the  desoribers  of  it 

CkMiderUe^  a  mineral  from  Kepaul,  India,  is  said  to  be  nothing  but  massiye  garnet ;  but  whether 
belonging  to  this  g^oup  or  not  is  not  stated. 

2.  Mangetnesian  LirM-IrongameL  (a)  RolhoffiU,  The  original  aXUKhroiie  was  a  manganesian 
iroDgamet  of  brown  or  reddish-brown  color,  and  of  Ane-grained  massive  structure.  The  Rolh- 
offiie,  hom  Longban,  first  aaalyzed  by  Rothofi^  is  similar,  with  the  color  yellowish-brown 
to  liver-brown.  Other  common  kinds  of  manganesian  irongamet  are  light  and  dark,  dusky  green 
and  black,  and  often  in  crystals.  Thomson's  Polyaddphite  was  a  massive  browniah-yellow  kind, 
from  Franklim,  N.  J.  (ansl  66,  67).  The  same  locality  afibrds  another  in  dark  green  crystals, 
containing  still  more  manganese. 

(5)  Aplome  has  its  dodecahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  Hauy 
inferred  that  the  fundamental  form  was  the  cube ;  and  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  gave  it  a  name  derived  frtnn  ^arXSot  simple.  Color  of  the  original  aplome  (of  unknown 
locality)  dark  brown ;  also  found  yellowish-green  and  brownish-green  at  Sdiwarsenberg  in  Saxony, 
and  on  the  Lena  in  Siberia. 

3.  TUriferous  Lime-Irongamei ;  YUergameL  Contains  several  p.  c  of  yttria  (anaL  75);  G.=:8'88, 
Boigemann ;  B.B.  infrisible. 

Analyses :  47,  Hisinger  (Jahresb.,  iL  101) ;  48,  Seybert  (Am.  J.  Sd ,  v.  118) ;  48,  Ear8ten(L  c.) ; 
60,  Bredberg  (Ak.  H.  Stockh.,  1822,  i.  63);  51,  Bnchols  (Scherer's  N.  J.,  iv.  172);  52-57,  Wacht- 
meister  (L  c);  58,  Thomson  (Ann.  Lye.  N.  Y.,  iii  9,  1829);  59,  Yauquelin  (J.  de  Phys,  I  94); 
60,  Klaproth  (Beitr.,  v.  158);  61,  Earsten  (L  a);  62,  Damour  (L'lnstitut)  No.  1198,  Dec. 
1856) ;  63,  Ebelman  (Ann.  d.  M.,  IV.  viL  19) ;  64,  W.  Fisher  (Am.  J.  Sd.,  II.  ix.  84) ;  66,  Babr  (J. 
pr.  Ch.,  liiL  312);  66,  Weber  (Ramm.  5ih  Supp).,  198);  67,  Baumann  (ib);  68,  D.  Forbes  (Edinb. 
N.  Ph.  J.,  II.  iiL);  69,  70,  N.  v.  Ivanof  (Koksch  Mm.  BussL,  iii  79);  71,  Tschermak  (Jahresb., 
1860,  766);  72,  E.  K.  Qranqviat  (Koksch.  Min.  Bussl.,  iii  32);  7S,  A.  Stromeyer  (Jahresb.  Han- 
over, xiiL  28,  1864);  74»  Rose  (Earqt  Tab.,  88);  75,  Bergemann  (Sitz.  Gtes.  Bonn,  July,  1854); 
76,  Wright  (J.  G.  Soa,  Dublm,  v.  1 19,  Ann.  d.  M.,  V.  iu.  707) ;  77,  Damour  (L  a) ;  78,  v.  Merz  (Nat 
Ges.  Zurich,  vi);  79,  Karavaief  (Koksch.  Min.  BussL,  iii  34): 


Si 


£1       9e       te     Hn     %      Oa 


47.  Westmanland 

37-65 

31-85 

470 

48.  Waisboro',  Oohph. 

38-00 

600 

28-06* 



.«-. 

49.  Schwarsenbetg,  gtu 

36-85 

405 

25-85 

0-95 

50.  Sala 

36-62 

7-53 

22-18 



1-95 

51.  Thoringia,  hroum 

84-00 

2-00 

27-84 

315 

5i.  Longban,  yw. 

85-10 

2910 

7-08 

^~. 

53.  Altonau,  Aplome 

36*64 

30-00 

8-02 

— .-. 

54.  Hesselknila,  bn. 

37-99 

2-71 

28-58 

— - 

1-62 

55.           "         gn. 

38-13 

7-32 

19-42 

3  30 

56.  Arendal,  Mu-bk. 

40-20 

6*95 

20-50 

4-00 

57.  Vesuvius,  hn. 

39-93 

18-45 

10-95 

8-86 

1-40 



58.  Franklin,  N.  J.,  tm. 

33-72 

7-97 

17-64* 

_ 

16-70 

59.  Fnuscati,  bktek,  MU, 

34-0 

6-4 

25-5 

60.        "           " 

85-5 

60 

26-0* 

— 

.— 

61.        "           " 

84-60 

4-55 

2816 

.— 

0-66 

62.        "           " 

85-84 

6-24 

28-12 

__ 

1-04 

63.  Beam'en      " 

86-45 

206 

29-48 

.—- 

0-28 

006 

64.  Franconia,  N.  H.,  Nt 

38-85 

2815 



_.^ 

fi6.  Gustafsberg,  G.=8-6  37-80 

11-18 

15-66 

4-97 

0-13 

fr. 

34-88 

1-12 

28-73 

.— 

8-82 

1-42 

67.           « 

85-47 

8-10 

28-55 

5-41 

218 

68.  Btokde,  green         (|)  84-40 

9-46 

20-48 

2-40 

&. 

26-74=100-84  Hisinger. 
2900,  S  0-38=101  89  Seyb. 
32-32=99-52  Karsten. 
31-80=100-08  Bredberg. 
30-75,  fi,  Cu  4-25  Bucholt 
26-91,  fc  0-98=9917  Wacht 
29-21,  4  2-35  Wacht. 
80-74=100-59  Wacht 
81-65=99-82  Wacht. 
29-48=101-13  Wacht 
81-66=100-94  Wacht 
26-88,  fl  0-08=101-99  T. 
33-0= 98-9  Vauquelin. 
32-5,  lifci  0-4=  100-4  Klapr. 
81-80=99-75  Karsten. 
82-72,  ft  104=  100  Damour. 
80-76,  ign.  0*96  Ebelmen. 
32-00=99  Fisher. 
30-28=100-02  Bahr. 
24-05=98-97  Weber. 
26-74=101-40  Baumann. 
81-38,  ]Sra  Aloes  1-93=100 F 


*  D«t0niiiiied  u  protosTd. 
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OXYOSN  OOMFOXJNDS. 


Si  Si 


te     jkn      ftg      Ca 


30*96=100-28  IvanoC 
«10l=99-63  Ivanof. 
30=  101  Tschennak. 
30*78=108-24  Granqvist. 
33*30,  ft  3-19=100  Strom. 
8000=96 16  Rose. 
26-04,  t'  6*66=99-24  Bergo. 
28-61  =  100-11  Wright. 
32*14=100  Damour. 
82-38=100-06  Men. 
32-50=100**72  Karayaief. 

In  anaL  52,  G.=3'965 ;  anal  58,  a=3*871 ;  anal  56,  G.=3*665 ;  anal  68,  G.=3*64,  from  the 
Brevigflord  with  brevidte ;  anaL  69,  G.=3''798;  anaL  71,  G.=3*72,  in  serpentine;  anal.  78  was 
made  on  a  mineral  erronooualj  called  Bchorlamite ;  anaL  75,  G.=3*88,  H.=5 ;  anaL  77,  G.=8*86. 

F.  Lime-Magnesia  Irongamet;  BBEDBSRaiTE.  A  yariety  ftt)m  Sala,  Sweden,  is  here  included. 
Formula  (i  Ca*+i  Slg")'  Si"-hFe'  8i"=Silica  87*2,  peroxyd  of  iron  33-1,  magnesia  12*4,  lime  17-3 
=100.  It  corresponds  under  Irongamet  nearly  to  aplome  under  Aluminagamet  Analysis  by 
Bredberg  (Ak.  H.  Stockh.,  L  63,  1822): 


69.  Schischimsk  Mts.         85-21 

ir. 

8411 

«r. 

_ 

70.  Achmatovsk                37-22 

6-04 

24-81 

tr. 

0*49 

71.  Dobschau,  green           38 

3 

28 

_ 

^— 

2 

72.  Pitkaranta,  bnh.ifn.     37*79 

12*39 

21-46 

_ 

0-83 

78.  Arkansas                     31*26 

31-80 



0-46 

74.  Drammen,  AUochr.       3700 

5  00 

18-60 

6-25 

_ 

75.  Norway,  5*.,  yUnf.      34*94 

«r. 

3001 



1*09 

0-50 

76.  Mt  Rosa,  JdleiUe,  gn,  3809 

88*41 

— ^ 

77.  Zermatt,       "  botOe^n,  36*03 

124 

30*06 

0*64 

78.        "            "  Ughign.  36-24 

0*56 

30*53 



0-85 

79.  BosgoloYsk,  ywK-^    35*37 

0-63 

31*49 



0-29 

0-54 

80.  Sala        86*78 


£1 
2-78 


Fe 
25*88 


12*44 


Ca 

21*79=99*67 


G.  Lime  Chromegaamet ;  OnYABOYim  (Uwarowit  Ebss.,  PoffK-j  zxlv.  388,  1832.)  A  silicate 
of  lime  and  sesqnioxyd  of  chromium.    Formula  (i  Oa» + i  ^r )«  Sl»=(CaV  Si»-h€r*  Si». 

In  tiie  Ural  variety,  a  fourth  of  the  oxvd  of  dwomium  is  replaced  by  alumina;  that  is,  £l :  & 
=1 :  8  nearly.  Color  emerald-green.  H.=7*5.  G.=3-41->3*52.  B.B.  invisible ;  with  borax  a 
dear  chrome-green  glass.  Named  after  the  Russian  minister,  TJyarof.  Analyses :  81,  Komonen 
(Verh.  min.  Ges.  St.  Pet,  1841,  55);  82,  Erdmann  (Jahresb.,  zxUi.  291,  Ramm.  Min.  Oh.,  697); 
88,  Damour  (L^Institut^  1856,  Na  1198) ;  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 

Ca 
30-34,11  1-01  =  100-42  K. 
31-63,  Cu  fr-.=99-58  B. 
33-32=98*50  Damour. 
33-20,  1^  0-30=99*63  H. 

*  Includes  soma  Fe'O*. 


Si 

Si 

9e 

<Br 

te 

ftg 

81.  Bissersk 

37-11 

5*88 

22-54 

2-44 

MO 

82. 

36*98 

5*68 

1*96 

21*84 

.— 

1-64 

83. 

35*67 

6*26 



23-45* 

— ^ 

84.  Orford,  Can. 

86*66 

17-60 

6*20 

4-97 

0*81 

Garnet  usually  contains  no  water,  or  only  a  trace  of  it,  and  thus  dilTers  fVom  the  related 
idocrase.  The  grossularite  fh>m  Wilui  afforded  G.  Magnus  only  0*12  p.  a ;  the  cinnamon-stone 
of  Ala,  0-25—0*84;  the  almandine  of  Slatoust,  none  (Pogg.,  zcvL  847). 

In  jewelry,  the  lighter  dear  garnets  are  often  called  hyadnth.  The  yellowish  is  the  Jacinia  la 
heUa;  a  yellowish  crimson,  the  Ouamaccino;  and  another  yery  similar,  VermeiiUe^  or  Hyadntk-^ 
Garnet;  the  red,  with  a  yiolet  tinge,  RiMuhUfTOccOj  and  also  Orenat  Syrian  (from  Syriam  in 
Pegu),  and  probably  the  Amethyetizontes  of  Pliny.  The  deep  and  dear  red,  like  Burgundy  wine 
in  shade,  is  the  true  predoua  garnet,  which  is  either  pyrope  or  almandito.  The  andent  name 
av6pa{,  meaning  a  burning  coal,  alludes  to  the  internal  fire-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.  The  Latiu  name  cairbuneuhu^  from  carho^  ooal,  has  the  same  signifloa- 
tlon. 

Pyr.,  etc — Most  yarietles  taae  easily  to  a  light-brown  or  black  glass;  F.=8  in  almandite, 
spessartite,  grossularite,  and  allodiroite ;  8*5  in  pyrope ;  but  ouyaroyite,  the  chrome-garnet  flrom 
Canada  (No.  84  included^  ia  almost  infusible,  F.=&  Allodiroite  and  almandite  fiise  to  a  mag- 
netic globule.  Reactions  with  the  fluxes  yary  with  the  bases.  Almost  aU  kinds  react  for  iron ; 
strong  manganese  reaction  in  spessartite,  and  less  marked  in  other  yarieties ;  a  diromium  reac- 
tion in  ouyaroyite,  and  in  most  pyrope.  Some  yarieties  are  partially  deoomposed  by  acids ;  all 
except  ouyaroyite  are  after  ignition  decomposed  by  muriatic  add,  and  generally  with  separation 
of  gelatinous  silica.    Decomposed  on  fusion  with  alkaline  carbonates. 

A  brownish-red  Arendal  garnet^  haying  G. =4*058,  was  reduced  by  heating  to  G.=4-046,  and 
by  fusion  to  8*596—8*204,  Church;  and  a  Ceylon  essonite,  haying  G.=8*666,  had  G.=3-682 
after  heating  to  mdpient  fVision,  Church. 

Obs. — Garnet  crystals  are  yery  common  in  mica  sdiist^  gneiss,  syenitic  gneiss  and  hornblende, 
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and  chlorite  scihist ;  they  oocar  often,  abo,  in  g^ite,  syenite,  cfystaDine  limestone,  sometimes 
in  serpentine,  and  oocasiontdly  in  trap  and  volcanic  tufa  and  laya. 

Garnet  is  sometimes  found  in  the  massive  form  as  a  prominent  constituent  of  a  rock.  A  white 
Tariety  (lime-aluminagamet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  at 
Orford  in  Canada,  having  G.= 3*62— 8*58.  A  similar  goTMA-fdsiU  exists  in  Bayreuth  in 
Bavaria.  At  St  Fran9ois  in  Canada  there  is  a  yellowish-white  and  greenish-white  garnet  rode, 
consisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S.  Hunt,  of 
67*72  of  the  former  to  40*71  of  the  latter,  having  Q.=3'8S,  and  affonUng  on  analysis,  Si  44*86, 
21 10*76,  l^e  3-20,  lilg  5*24,  Ca  34*38,  ign.  1*10=99*68  (Rep.  G.  Can.,  1863,  496).  EdogyUi  is  a 
gamei-et^phoiidej  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite  or  omphadte. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  localities  of  garnet  have  heen  mentioned  in  the  preceding  pages,  under  the  head 
of  composition  and  varieties.  The  best  dnnamoThsUme  comes  from  Oeylon,  in  gneiss ;  Malsjo  in 
Wermiand,  in  cjrystalline  limestone ;  on  the  Mussa-Alp  in  Piedmont,  with  dinochlore  and  diopside, 
where  the  crystals  present  the  planes  I,  2-2,  i-2,  |,  3-^,  0,  1 ;  at  Mittaghorn,  in  Switzerland,  with 
the  same  minerals,  reddish-brown  in  color,  and  having  sometimes  the  planes  i-2  and  }  with  /  and 
2-2 ;  pale  isabella-yellow  at  Auerbach,  with  the  planes  2-2,  /,  8-|,  ♦-2,  t-f ;  a  brownish  variety 
{romanzoviU)  at  Eimito  in  Finland.  A  honey-yellow  garnet  in  octahedrons  occurs  in  Elba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 
idocrase,  and  from  Cziklowa,  in  the  Bannat ;  In  white  or  colorless  crystals  in  Tellemark,  in  Norway, 
and  the  Schischimskco'a  Gk>ra,  in  the  Ural;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 
Tan  Diemen's  Land.  Emerald-green  crystals  are  found  at  Dobschau  in  Hungary.  Almandiie  or 
precious  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  BrazH,  and  Greenland.  Common 
garnet  is  found  in  dodecahedrons  3  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Kongsberg  in  Norway,  and  the  Zillerthal.  AOochroiie,  an  apple-green  and  yellowish  variety,  of 
different  shades,  occurs  at  Zermatt  in  Yalais,  in  geodes  of  crystals  in  chlorite  schist;  brilliant 
black  crystals  (melanite)  and  also  brown,  at  Yesnvins  on  Sonmia ;  and  in  a  volcanic  tu&  at  Fras- 
cati  near  Rome ;  peak  Espada  and  that  of  Ereslids  near  Bardges  in  the  Hautes-Fyrenees  [Fffrene- 
He).  Aplome  occurs  In  yellowish  and  brownish-green  crystals  at  Schwarzcnberg  in  Saxony,  and 
on  the  borders  of  the  Lena  in  Siberia.  Spessartiie  at  Spessart  near  Aschaffenburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St  Marcel,  Piedmont,  in  pegmatite  at  Yilate  near 
Chanteloube,  Hante-Vienne ;  at  Broddbo,  near  Fahlun,  in  Sweden ;  in  a  porphyritio  trap,  near 
nefeld  in  the  Harz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronitz, 
Trriblita,  and  Podsedlitz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 
at  Zoblits  in  Saxony,  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  Ouvarovite 
is  found  at  Saranovsk^ja  near  Bissersk,  in  the  vicinity  of  Kyschtimsk,  Urals,  lining  cavities  or 
fissures  in  chromic  iron ;  at  Haule,  in  Bupshu,  on  chromite. 

Near  Cauterets,  the  Hautes-Pyr^n^es,  large  crystals  of  brown  garnet  have  a  nucleus,  easily 
separable,  of  dull  green  crystallized  idocrase ;  the  containing  rock  is  a  compact  gray  limestone. 

in  N.  America,  m  ifotne,  beautiful  yellow  crystals  or  cmnamon-stone  (with  idocrase)  at  Par* 
Bonsfield,  Phippsburg,  and  Rumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yellow  garnet  in  Maine ;  in  mica  slate  near  the  bridge  at  Windham,  with  staurotide ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl;  in  large  reddish-brown  crystals  at  Buckfleld,  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  N.  Samp,^ 
at  Hanover,  small  dear  crystals  in  syenitic  gneiss ;  blood-red  dodecahedrons  at  Franoonia,  in  geodes 
in  massive  garnet,  with  (»lcite  and  magnetic  iron ;  at  Haverhill,  in  chlorite,  some  1^  in. ;  at  War- 
ren, beautiful  cinnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
olite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  staurolite ;  at  Grafton,  ^  to 

1  in.  in  diameter.  In  Vermoni,  at  New  Fane,  large  crystals  in  chlorite  slate ;  also  at  Cabot  and 
Cavendish.  In  Mass^  at  Carlisle,  geodes  of  transparent  cinnamon-brown  crystals  similar  to  figure 
14,  with  scapoiite  in  limestone;  at  Boxborough,  similar  but  less  remarkable  specimens;  also  in 
gneiss  at  Brookfield  and  Brimfield;  massive  with  epidote  at  Newbury,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cummington  kyanite,  and  at  the  beryl  locality  of  Barre.  In  Otmn.,  trapezo- 
hedrons,  i-l  in.,  in  mica  slate,  at  Reading  and  Monroe ;  at  Haddam,  lb.  of  manganesian  garnet,  often 

2  in.  through,  with  chrysoberyl;  at  Mid^etown  feldspar  quarry,  with  octahedral  faces  (Shepaid) ;  at 
Lyme,  large  blackish-brown  crystals  in  limestone.  In  K.  York,  in  mica  slate,  in  Dover,  Duchess  Co., 
small;  at  Roger's  Rock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
colors,  abundant;  brown  crystals  at  Crown  Point,  Essex  Co.;  colophonite  as  a  large  vein  in 
gneiss  at  Willsboro,  &sex  Co ,  with  wollastonite  and  green  ooccolite,  and  also  at  Lewis,  10  m. 
south  of  Eeeseville;  in  Middletown,  Delaware  Co.,  large  brown  cryst ;  a  cmnamon  variety,  crys- 
tallized and  massive,  at  Amity;  on  the  Croton  aqueduct,  nearTot&era,  in  small  rounded  crystals, 
and  a  beautiAil  massive  variety— 4he  latter,  when  polished,  forms  a  beautiful  gem.  In  N,  Jersey, 
at  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets;  also  near  the  Franklin 
fhmace.  In  Penn.,  in  Chester  Co.,  at  Pennsbnry,  fine  dark  brown  crystals  with  polished  faces,  in 
granite;  near  Knauertown,  at  Keims'  mine,  in  handsome  lustrous  crystals;  at  Chester,  brown; 
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in  Concord,  on  Green's  Creek,  resembling  pyrope ;  in  Leiperville,  red ;  at  Mineral  Hill,  fine-brown ; 
at  Warren,  black.  In  Vdawa/re,  cinnamon-stone  in  trapezohedrons,  at  Dickson's  quarry,  7  m. 
from  Wilmington.  Also  at  Knife  rapids  on  the  Mississippi.  In  CaUfomick^  green  with  copper 
ore,  Hope  Yallej,  El  Dorado  Co.,  on  Rogers'  daim ;  also  with  copper  ore  in  Los  Angeles  Co.,  in 
Mt  Meadows ;  ouyarovite,  in  crystals  on  chromite.  at  New  Idria ;  in  Alaska^  in  large  trapezohe- 
drons, near  Stlckeen  river ;  pyrope,  near  Santa  F^  New  Mexico. 

In  Canada^  at  Marmora,  dark^red ;  at  GrenviUe,  a  cinnamon-stone ;  an  emerald-green  chrome- 
garnet,  containing  6  to  7  p^  c.  of  ozyd  of  chrome,  in  Orford,  Canada^  in  granular  masses  and  drusea 
of  minute  transparent  dodeoahedral  crystals,  with  millerite  and  caldte  (anaL  82);  and  in  the 
same  yidnity  large  dnnamon-red  and  yellowish  crystals  of  garnet  along  with  pyroxene. 

The  dnnamon-stODC  from  Ceylon  (called  hyacinth)  and  the  predous  garnet  are  used  as  gems 
when  large,  finely  colored,  and  transparent  The  stone  is  cut  quite  thin,  on  account  of  the  depth 
of  color,  with  a  pavilion  cut  below,  and  a  broad  table  above  bordered  with  small  facets.  An 
octagonal  garnet  measuring  8^  Imes  by  6^  has  sold  for  near  $700.  Pulvenssed  garnet  is  some- 
times  employed  as  a  subsiitnte  for  emery. 

▲It. — Qamets  containing  protoxyd  of  iron  often  become  rusty  and  disintegrated  through  the 
oxydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limonUe^  magnetUe, 
or  heTnoHie.  The  action  of  watere  containing  traces  of  carbonic  acid  and  carbonates  and  silicates 
in  solution,  results  in  the  same  changes  nearly  as  with  pyroxene,  produdng  at  different  times  a 
loss,  or  alteration,  of  bases,  or  by  a  frirther  diauge  and  the  addition  of  water,  «feaMe,  serpentme, 
chlorUe.  The  lime  in  the  lime  garnets  may  be  taken  up  by  the  carbonic  add  of  the  waters ;  and 
if  magnesia  is  combioed  with  the  carbonic  add  (forming  a  bicarbonate),  it  may  take  the  plaice  of 
the  lime,  and  thus  give  rise  to  a  aerpeniine  or  sUatiie  pseudomorph,  or  to  a  dhloritey  if  the  iron  partly 
remuns.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  rare. 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Biachof;  since  part  of  the  baaes  are 
often  lost  through  indpient  diange.    Quartz  also  occurs  with  the  form  of  garnet 

Troll6  Wachtmeister  found  in  a  ofystallized,  reddish'brown  garnet,  having  G.=8'86],  from 
Elemetsaune  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral,  Si  52*11,  ^  18  03, 
te  23-64,  Mn  1*74,  Ca  5*77=101*19,  in  which  there  is  a  defldency  of  bases,  or  what  is  equivalent^ 
an  excess  of  silica,  the  oxygen  ratio  of  bases  and  silica  being  1 :  1*7,  instead  of  1 :  ) .  Schill  found 
hi  a  melanite  from  Kaiaerstuhl,  Si  46*80,  £l  11*00,  Fe  12*33,  Ca  22*10,  Mg  2*00,  ^e  7*16,  iSn.  0*70 
=101-09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*34.  Sthamer  obtained  for  a  massiye 
garnet  of  a  dark  grayish-green  oolor,  from  Miask,  having  a  serpentine-like  nucleus,  Si  4611,  ^\ 
12*09,  9e  1319,  Oa  20*38,  Mg  7*36=99*08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*3. 

Pyrope  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  peeudomorph  after  garnet^ 
from  Schwarzenberg  in  Saxony,  afforded  Keraten  Si  34*24^  Mg  88*28,  ^e  3*38,  &n  0*41,  Na  0*36, 
ti  with  some  bitumen  10*62,  magnetic  iron  17*60=99*78=82*28  serpentine  and  17*60  magnetio 
iron. 

Some  garnets  effervesce  with  adds,  from  the  presence  of  carbonate  of  lime^  wliioh  they  have  re- 
odved  probably  through  the  action  of  watere  holding  carbonic  add  or  bicarbonates  in  solution,  as, 
for  example,  a  black  garnet  from  Arendal,  Norway,  whidi  contains  both  caldte  and  epidote ;  and 
crystals  from  Tvedestrand,  which  are  whoUy  caldte  within,  there  being  but  a  thin  crust  of 
garnet 

Artif^ — Melanite  garnets  have  been  obtamed  in  a  porous  glass  proceeding  from  the  flision  of 
idocrase  (Klaproth),  and  also  of  a  melanite  from  Frascati  (v.  Kobell).  Miller  mentions  the  ooour- 
rence  of  garnet  in  orstals  as  a  ftimaoe  product.  Daubree  and  Studer  state  that  crystals  of  garnet 
may  be  made  by  fhsmg  together  the  constituents.  Mitsoherlich  has  also  obtained  garnets  arti- 
fldaUy  (Ann.  Ch.  Phys.,  LriL  219). 

Tbiiohitb  of  Weibye,  a  hydrous  spedea,  is  probably  related  in  composition,  as  it  is  in  form,  to 
garnet  and  helvin ;  it  appeara  to  give,  although  a  sesquioxyd  silicate,  the  garnet  oxygen  ratio  1:1. 
See  description  under  Htdboitb  Scuoatrb. 


272.  ZIROON.  AvyKtpiop  (=Lyncurium)?  Theophr.  [Pliny  knew  of  no  stone  of  the  name  Lyn- 
curium,  xxxvL  13.]  Chrysolithos  ?  pt,  Flin.,  xxxvil  42 ;  Melichrysos?  ib.,  46 ;  CJrateritis?  ib., 
66.  Not  Chrysolithos  (Gemmarii  hodie  etiam  Hyadnthum  vocant)  Germ.  Jadnth,  Agrie.,  Foas^ 
296,  Interpr.,  464^  1646.  Not  Hyadnthus  WaU^  121,  1747.  Jargon  (hi  note  acknowledging 
Ignorance  of  it)  OronsL^  42,  1768.  Jargon,  Topazius  pt  (darus  hyalinus,  var./),  WaJLj  240, 
1772.  Qrenat  4  prisma  quadrilatdre,  etc.,  Hyadnte  (fr.  Expailly)  Ihti^'aSy  Yiv.,  187,  and  Brrata, 
1772.    Hyadnte  pt  (var.  1 ;.  angles  and  figs,  given)  [rest  Idocrase^  Meionite,  Hannotome]  de 
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LUk^  Crist,  1*772,  iL  1783 ;  Diamant  brut,  on  Jargon  de  Geylan,  ib.,  il  229,  1783.  2Sroon  (fir. 
Gejlon)  TTem.,  1783 ;  Kantm^  Lempe  Mag.,  iv.  99, 1787.  Zircon  (a  Silicate  of  ZIBOONIA)  Kla/pr^ 
Schrift  Nat  Fr.  BerL,  iz.  1789,  Beitr.,  L  203.  Zirconite.  Ostranit  BreUh,,  Uib.,  1880,  Char.,  1832. 
Calyptolite  Shep^  Am.  J.  ScL,  U.  zii  210,  1851.  Engelbardit  E,  o.  Hofmomn^  Eokach.  Min. 
Bna^  lit.  150,  1858. 

Tetragonal.    OM-i—lVl''  22' ;  a=0-640373.   Observed  planes:  0  very 
rare;  pnams  /,  iA ;  octahedral  1,  2,  3,  1-i;  zirconoid,  3-3,  4-4,  5-5. 


/Al=132M0' 
/A  2=151    5f 
/A  3=159   48J 
/Al-i=112   25 


i^Al=118^   20'  lAl,pyr.,=123^  19J' 

t^*Al-i=122   38  lAl,ba8.,=84   19f 

^*  A  3-3=148  16f  1-iAl-i,  pyr.,=135    10 

i^'A4-4=155    8  1 A  1-^=151    39^ 


Faces  of  pjnramids  sometimes  convex.   Cleavage :  /imperfect,  1  less  dis- 
tinct   Also  m  irr^ular  forms  and  grains. 


262 


253 


8S7 


MdDowen  Co.,  N.  C. 
256 


264 


266 


GrOT.  of  Tomsk. 


UraL 


Saualpe. 


H.=7-5.  G. =4-05— 4*75.  Lustre  adamantine.  Colorless,  pale  yellow- 
ish, grayish,  yellowish-green,  brownish-yeUow,  reddish-brown.  Streak  un- 
colored.  Transparent  to  snbtranslncent  and  opaqne.  Fracture  conchoidal, 
brilliant.    Double  refraction  strong,  positive. 

Var«— The  colorlefla  and  yeUowteh  or  smoky  lirooiis  of  Ceylon  have  there  been  bng  oaDed  jargom 

18 
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in  jewelry,  in  alluBion  to  the  fact  that  while  resembling  the  diamond  in  lustre,  thej  were  oompKra- 
tiveij  woxthlera ;  and  thence  came  the  name  zircon.  The  brownish,  orange,  and  reddish  kinds 
were  called  distinctiyely  hyadntho — a  name  applied  also  in  jeweliy 
to  some  topaz  and  light  colored  garnet  Crystals  like  fig.  254  are 
the  mgdhardUe  of  Russia.  The  crystals  ftt>m  FredericksTirn, 
analyzed  by  Berlin  (anaL  5),  were  by  mistake  called  Erdmcumiie. 
Minute  dark  brown  and  greenish-brown  crystals  from  the  chryso- 
beryl  locality  at  Haddam,  Ot,  are  the  eaiypioHte  of  Shepard,  probably 
an  altered  variety,  like  ostranite,  malacone,  etc.  (see  beyond).  Fig. 
257  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N.  T., 
which  is  chesnnt-brown  about  some  of  the  angles  (as  marked  by  dot- 
ted lines),  and  the  rest  grayish-wMte ;  others  from  the  region  have 
stripes  of  color  puallel  to  the  edges  of  3-8 ;  the  planes  3-3  and  3  are  in 
part  wantmg. 

For  crystals  from  Stockholm   O.=4072— 4*222,  Svanberg;    fir. 
Hmen  Mts.,  4699,  4-610,  id.;  fr.  Ceylon, 4-681,  id.;  4-721,  Cowry; 
fr.  Fredericksvam,  4*2,  Berlin ;  from  Dancombe  Co.,  N.  C,  4*607, 
Chandler;  fr.  litchfleld, Me.,  47,  Gibbs ;  fr.— ?  4-615— 471,  Henno- 
berg;  fr.Grenyffle,  Canada,  4-625— 4*602,  T.  8.  Hunt;  fr.  Reading,  Pa.,  4-596,  WetherilL 

The  crystals  haye  but  slight  variations  in  angle.  Eokscharof  deduced  (Min.  Russl.,  iii.  1 89, 
198)  for  the  Ural  crystals  1  A  1=123°  19'  84"  and  84"  19'  46";  which  agree  very  closely  with 
his  measurements  (123"  20'  21")  and  those  for  the  mineral  by  KupfTer  (Preisschrifr,  etc.),  who 
obtained  123"  20'  8'\  For  the  engelhardite  Kokscharof  obtained  84"  21'  45".  H.  Dauber  found 
for  crystals  from  Miask  123"  20'  18"  (Pogg.,  cvii-  276,  1869);  from  five  from  Pfitschthal,  123' 
20'  46";  from  three  crystals  fr.  Prodericksvam,  123"  20'  38 ';  from  a  Ceylon  crystal,  123"  19'  60". 
Obmp.— Zr  Si=8ilica  33,  zirconia  67=100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Van- 
quelin  (Hauy's  Min.,  1801);  3,  Berzelius  (Ak.  H.  Stockh.,  1824);  4,  Wackernagel  (Ramm.  Um. 
Ch.,  890);  6,  Berlin  (Pogg.,  Imviii  162);  6,  Henneberg  (J.  pr.  Ch.,  xxxviiL  608);  7,  Yamizem 
(J.  Ac.  Philad.,  in.  69) ;  8,  C.  F.  Chandler  (Am.  J.  ScL,  II.  xriv.  131);  9,  W.  Qibbs  (Pogg.,  IxxL 
659);  10,  WetheriU  (Trans.  Am.  PhiL  Soc.  Philad.,  x.  346,  Amu  J.  ScL,  xv.  443) ;  11,  T.  S.  Hunt 
(Am.  J.  ScL,  IL  zii.  214): 
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1.  Ceylon 

32-6 

64*6 

1-6 

_ 

=98-5  Klaproth, 

820 

64-6 

2-0 

=98*6  Vauquelin. 

8.  Expailly 

88*48 

67-16 

— 

— 

— =100-64  Berzelius. 

4.  Fredericksvam 

84-56 

66-76 

fr. 

— =101*82  WackemageL 

6.            " 

88-43 

66-97 

0-70 

^. 

=lOO*10BerUn. 

6.            ? 

8H-86 

64*81 

1*65 

0*88 

=101-09  Henneberg. 

7.  N.  Carolina 

3208 

6707 

— =991 5  Vanuxem. 

8.  Buncombe  (3o.,  N.  a 

88-70 

66-30 

0-67 

0-41=100-08  Chandler. 

9.  Litchfield,  Me. 

36-26 

63-88 

0-79 

.—. 

,  undec.  0-86=99*74  Gibbs. 

h).  Readmg,  Pa. 

34*07 

63*50 

2-02 

_ 

0-60=100-09  WetheriU. 

11.  GrenviUe,  brown 

88-7 

67-8 

=101-0  Hunt 

Klaproth  discovered  the  earth  zirconia  in  this  species  in  1789  (Beitr.,  i  208). 

Pjrr.,  *eto. — Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  ooloriess,  while 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  fkised  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  gives  the 
orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  by 
adds  except  in  fine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  with 
alkaline  carbonates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4-183,  after  heating  to  redness,  4*634,  Damour;  but  for 
some  zircons  no  change,  according  to  Church;  trials,  before  and  after,  of  the  Henderson  Co, 
4-575,  4-540;  another,  ib.,  4-665,  4-666;  the  Expailly,  4*863,  4-861;  the  Fredericksvam,  4-489, 
4*638.    A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow,  Church. 

Obs. — Oiccors  in  crystalline  rocks,  especially  granular  limestone,  chloritic  and  other  schists ; 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Ztroon-^ffenUe  is  a  coarse  syenitio  rock,  containing  ciystals  of  zircon,  with  oligoclase,  sejgirine, 
elsDolite,  epidote.  Crystals  are  conmion  in  most  auriferous  sands  (p.  6).  Sometimes  found  in  vol- 
canic rocks. 

Found  in  alluvial  sands  in  C^lon ;  in  the  gold  regions  of  the  Ural,  near  Miaslc,  Beresovsk, 
Newjansk,  etc. ;  at  Laurvig  and  Hakedal  in  Norway ;  at  Arendal  in  Norway,  in  the  iron-mines ; 
at  Fredericksvam,  in  ziivoa-syenite ;  at  Ohlapian  in  Transylvania ;  at  BiUn  in  Bohemia ;  Sebniti 
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in  Sazonj ;  Pfltschthal  in  the  Tyrol;  at  Bxpaillj,  near  Le  Pnj  in  France ;  in  Anvergne,  in  yol- 
canic  tufa;  at  Yeauyioa.  with  ryaoolite ;  in  Sootland,  at  Scalpay,  Isle  of  Harris ;  at  Strontian  in 
Argyleahire ;  in  the  annferons  sands  of  the  Oroghan  Einshela  Mtn.,  Ireland ;  in  Greenland ;  at 
Santa  Rosa  in  Antioquia,  N.  Grenada ;  in^the  gold  regions  of  AustraUa. 

In  N.  America,  In  Maine,  at  litchfleld ;  at  Mt  Mica  in  Paris ;  Greenwood :  Hebron.  In  Fer- 
vumi,  atMlddlebury.  In  Gonn,,  at  Norwich,  with  sillimanite,  rare;  at  Haddam  (calyptolite)  in 
minute  crystals.  In  i\r.  Tork^  at  HalVs  mine  in  ICoriah,  Essex  Co.,  cinnamon-red,  in  a  vein 
of  quartz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapoUte,  pyroxene,  and  sphene,  in 
oystals  sometimes  1  in.  in  length;  on  Deer  Hil],  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  crys- 
tals abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  1^  in.  in  length ;  in  War^ 
wide,  at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
near  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  dove- 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in.  long, 
with  sphene  and  scapolite^  but  rare :  in  St.  Jiawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
of  Hammond,  near  de  Long's  Mills,  some  oi  the  crystals  1^  in.  long  and  ^  in.  wide,  and  occasion- 
ally containing  a  nudeus  of  carbonate  of  lime;  also  at  Bossie  (form  /,  1,  8);  at  Johnsburg,  in 
Warren  Co.  In  ^  Jeraeyj  at  FrankUu ;  at  Trenton  in  gneiss.  In  Jhmn.,  near  Beading,  in  large 
crystals  in  magnetic  iron  ore ;  at  Easton,  in  taloose  slate.  In  Ifi  Car^  in  Buncombe  Co.,  on  the 
road  from  the  Saluda  Gap  to  Asheville,  upon  the  fijgt  elevation  alter  passing  Green  river,  crystals 
found  loose  in  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mc- 
Dowell Co.  (f  258).  In  Califomuij  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
river,  and  elsewhere.    In  Canada,  at  GrenviUe ;  St  Jerome ;  Mille  Isles. 

The  name  Hyacinth  was  applied  by  the  andents  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  fh>m  a  flower  (lily)  so-called  of  this  color.  [In  modem  mineralogy  a  hyacinihr 
color  is  reddish-orange  with  a  tinge  of  brown.]  Intagli  of  zircon  are  common  among  andent'gems, 
and  the  fact  that  the  lyncurium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  prindpal  evidence  that  it 
was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimatdy 
with  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  from  infiltrating 
waters.  Auerbachtiej  mahcon,  cersiedUo^  totchyaj^uUtUe,  ealypiolUey  cyrioUte^  are  probably  altered 
zircon. 

The  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afford  B.B. 
more  or  less  water: 

272A.  Malaoon.  (Malakon  Scheerer,  Pogg.,  IxiL  486,  1845.)  1  A  1=124°  40'  to  124°  57', 
and  88°  30'.  H.=6-5.  G.=3*9--4-047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
reddish-brovra  or  uncolored.  Prom  Hitteroe  in  Norway ;  and  Ohauteloube,  Haute  Vienne,  occur- 
ring in  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.    Named 

from  fiaXa«tf(,  oofL 

272B.  Ctbtoutb.  (Malacone,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  Sd.,  xliiL  228;  OyrtoHte 
W,  J,  KnowUan,  ib.,  xliv.  224.)  Form  as  m  f  268,  with  the  pyra- 
midal planes  convex.  H.=6— 5*5;  after  ignition  7—7*5,  Cooke.  268 
G.=:i*98— 404,  Ck>oke;  3*85,  3*97,  Knowlton.  Lustre  somewhat 
adamantine.  Color  brownish-red;  powder  the  same.  From  Bock- 
port,  Mass.,  in  granite,  with  danalite  and  cryophyllite.  Named 
from  Kiprot,  bmL    Pig.  258  from  Cooke. 

A  mineral  found  with  columbite  at  Bosendal,  near  Bjorkboda, 
Finland,  has  been  referred  to  adelpholite  of  Nordenskiold  (p.  526), 
but  an  analysis  by  A.  E.  Nordenskiold  (anaL  7)  shows  that  it  is 
an  altered  zircon,  near  malacon  or  qyrtolite  (CEfv.  Ak.  Stockh., 
1863,  452,  Pogg.,  cxxiL  615,  1864). 

2720.  Tachtaphalhtb.  (Tachyaphaltit  Weibyej  Pogg.,  IxxxviiL 
160,  I85S.)  Crystals  like  those  of  zircon,  with  planes  I,  i-t,  and 
two  octahedrons,  one  of  1 10°  and  the  other  of  50  .  H.=6-5.  G. 
=8-6.   Lustre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

Streak  dirty  yellow.  Subtranslucent  From  granite  veins  in  gneiss  near  Erageroe  in  Norway, 
with  sphene.  Named  from  ra^^i  quick,  and  a^aXros,  the  mineral  flying  readily  from  the  gangue 
v^en  struck.    Berlin  puts  a  ?  after  thoria  in  his  analysis  (No.  8). 

272D.  CEBSTBDira.  ((Erstedit  .FbrcAAammcr,  Pogg.,  xxxv.  630,  1886.)  1  Al=128°  16f .  H.= 
6*5.  G.=3'629.  Lustre  splendent  adamantine.  Color  reddish-brown.  IVom  Arendal  in  Nor* 
way,  and  commonly  on  crystals  of  pyroxene.    Named  after  (Ersted. 
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272E.  AusBBAOHTTB.  (Auerbachit  Hermann^  J.  pr.  Oh.,  Izzm.  209, 1858.)  1 A  1=122'  43'  snd 
8fi»  21',  Kokscharof;  86'  30',  Herm.;  87 ^  Aaerbach.  H.=6'6.  a.=4-06.  Lustre  greasy  to 
vitreous,  weak.  Color  biownish-graj.  From  a  sOioeous  schist  in  the  Circle  of  Mariupol,  Dis- 
trict of  AlexandrovslE,  Russia.  Named  after  Dr.  Auerbach,  bj  whom  the  crystals  were  first  studied. 

27 2F.  BBAaiTB  {Forbes  A  DdhU^  Nyt  Mag.  Nat,  xUl  1865).  Occurs  iu  imperfect  ciystals,  prob- 
ably tetrsgonal,  iu  ortbodLase,  near  Helle,  Naresto,  Alve,  and  Askerd,  Norway.  H.=6— 6*5; 
G-.=5'18— 6*35;  lustre  submetallic;  oolor  brown;  streak  yellowish-brown;  thin  splinters  trans- 
lucent. Heated  in  glass  tube  decrepitates  strongly  and  loses  water.  B  B.  in  the  platinum  for- 
ceps invisible,  but  becomes  yellow;  with  bono,  a  glass  which  is  brownish-yellow  while  hot,  but 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  sUioa.  No 
analysis  has  yet  been  made,  and  the  true  relations  of  the  species  are  doubtfiiL 

Ajialyses:  1,  Scheerer  A.  a) ;  2,  Damour  (Ann.  Oh.  Phys.,  IIL  zzir.);  3,  Hermann  (  J.  pr. 
Chem.,  liiL  32);  4,  J.  P.  Cooke  (L  c.);  6,  6,  Knowlton  (L  c.);  7,  A.  E.  Nordenskiold  (L  a);  8, 
Berlin  (Fogg.,  Izzzriil.  160);  9,  Forchhammer  (La);  10,  Hermann  (L  a) : 

Si       2r      9e      ^      j^e         t      Ag       «[ 

1.  Maktam,  Hitter6e       31-31  6340    041 034    Oil    3-03=98-99  Scheerer. 

2.  **         Chanteloube 30-87  61-17    367 3*09,  An  0-14=99-02  D. 

3.  «*         IhnenMts.  81-87  69-82 • —   311 400,  An  120=100  H. 

4.  OyrtolUt,  Eockport       27-90  66-98    2-57'' 219=99-69  Cooke. 

6.        "  "       {})  26-38  60-78   169   3-63  Ce  2*07     ir.      4-56,  Sn  0*47=99-48  Kn. 

6.  "  "  26-18  64-60* 1-40 Ce  1-40     ir.       ,  Sn  0-41=98-97  K. 

7.  AdelpholikJ  Tmiand.     24-83  57-42    8-47 Ca3*98   9-63,  Sn  0*61 =9929  N. 

8.  IbchyaphaU.,  Norway  34-58  88-96    8*72 'lfhl2-82   8*49,  Xl  l-85=99-92  B. 

9.  (Erstedite^Aiendal       19-7168-96* 1-14      205  5-68,  Ca  2-61=100  F. 

10.  AwrbadUte,  Russia     42*91  55-18 0*98 0-95=99*97  Herm. 

*  With  some  Fe  0.       b  With  some  Tl  0*.       «  With  tnoe  of  muganMe. 

In  Anerbaohite,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  silica  and 
Eiroonia  is  1 :  H,  instead  of  1 :  1. 

Artl£ — ^Formed  hi  crystals  by  action  of  chlorid  of  silicon  on  ziroonia  (Daubr^) ;  by  action  of 
fluorid  of  silicon  on  ziroonia,  or  of  flnorid  of  zirconium  on  quartz,  beautifhl  transparent  octahedrons 
resulting  (DeyiUe  and  Caron). 

273.  VUttUVlANITB.  Hyadnthus  dictus  octodecahedricus  Oa/ppder,  Prodr.  Crist,  80,  pL 
8  (fig.  261  below),  1728.  Hyadnte  pt,  Hyacinte  du  YesuTe,  de  Lide,  Crist,  234,  1772,  pi  iy.;  ii. 
291,  pi  iv.  1783.  Hyacinte  yolcanique  DemesU^  Lettr.,  I  418.  Hyadnth-Kiystalle  (fir.  Wilui  R.) 
PaUas,  N.  Nord.,  Beytr.,  St  Pet,  ▼.  282, 1793 ;  Wfiuite  pt  Yulkaaischer  Schorl  Widtnmann, 
Handb.,  290,  1794  Hyacinthine  DtHomeOu,  Sdagr.,  1,  268,  1793,  T.  T.,  il  328,  1796.  YeauTian 
Wem.;  in  Kli4>r.  Beitr.,  I  34,  1795,  ib.  (fr.  YesuY.  and  SiberiaX  ii  27,  38,  1797.  Idocrase  H.^ 
J.  d.  M.,  T.  260,  1799;  Tr.,  il  1801. 

Gahnit  (fr.  Gokum)  v.  Ldbo,  Afh.,  iil  276,  1810,  anal  by  Murray,  Afh.,  il  173,  1807 ;  Loboit 
Ben.  Frugardit  K  Nbrdenakiold,  Bldrag,  I  80,  1820 ;  Frugardite.  Egeran  (f^.  Eger,  Bohemia) 
Wem.,  Min.  Syst,  8,  34,  1817.  Qyprine(fi-.  Tellemark)  Ben.,  Lothr.,  1821.  Xanthite  Thomson, 
Ann.  Lya  N.  HUt  N.  Y.,  iii,  44^  1828.  Ookumite  (fir.  Gokum)  Thorns^  ib.,  61,  182&  Hetero- 
merit  (fir.  Slatoust)  Berm.,  Yerh.  Min.  Ges.  St  Pet,  1846-46,  206.  Jewrehiowit  ^.  Nordenek., 
Yens.  Fiul  Mm.,  1852;  Eoksdiarof  Min.  Russl,  I  116,  1853. 

Tetragonal.  OM-i^zl^V  45^;  a=0-637199.  Observed  planes:  0; 
rertical,  /,  i4,  i-2,  i-3,  i^,  i-^ ;  pyramids,  ^,  ^,  ^,  ^,  \,  |,  |,  J,  |,  f  |, 
f ,  1,  f ,  2,  3  ;  ^,  1-t,  |-*,  2-^,  3-^ ;  zirconoids  in  the  zone  i-t :  1,  2-2,  f-f ,  3-3, 
U-U^  4^,  5-6,  7-7 ;  in  other  zones,  1-2,  f  2, 4-2;  H,  f  3,  f  3,  1-3,  f  3  ; 

0  A  1=142^  46it'  O  A  7=90^  U  A  ^-2=153°  26' 

(?A2=123  21  7a1^=118  16'  i-iAi-3=161  34 

0  A  2-2=129  46|  U  A  2-2=133  26^         1 A 1,  ov.  l-i,=129  21 

0  A  44=114  18  w  A  3-3=144  514  1  Al,ov./,=74  27 

(9Af3=139  39^  i-iA4-4=162  9  l-iAl-i,pyr.,=140  54 


Digitized  by  VjOOQIC 


IJKI8ILICATES. 


277 


Cleavage :  /not  very  distinct,  0  still  less  so.  Columnar  structure  rare, 
straight  and  divergent,  or  irregular.  Sometimes  granular  massive.  Prisms 
usuaRv  terminating  in  the  basal  plane  O ;  rarely  in  a  pyramid  or  zirconoid ; 
sometimes  the  prism  nearly  wanting,  and  the  form  shoii;  pyramidal  with 
truncated  summit  and  edges. 


264 


J  rtjj  i\ 


^h  I 


Sandford,  Me. 


YesttYius. 


H.=6*5.  G.=3'349— 3-45.  Lustre  vitreous:  often  inclining  to  resinous. 
Color  brown  to  green,  and  the  latter  frequently  bright  and  clear ;  occa- 
sionally sulphur-yellow,  and  also  pale  blue ;  sometimes  green  along  the  axis, 
and  pistachio-green  transversely.  Streak  white.  Subtransparent —faintly 
subtranslucent.  Fracture  subc6nchoidal — uneven.  Double  refraction 
feeble,  axis  negative. 

Oomp.,  Var,— <)  &*+}  S)*  Si*  the  oxygen  ratio  for  the  protozyds,  aesqniozyds,  and  silica 
beiug  8:2:6,  aooording  to  Baminelsberg,  after  a  determination  of  the  state  of  ozjdation  of  the 
iron.  The  yariations  from  the  ratio  3:2:6  appear,  to  be  variations  about  this  as  the  normal 
ratia  In  aU  cases  the  ozjgen  ratio  for  fi+fi,  Si  is  1 :  1.  The  bases  are  mainly  alumina 
for  the  sesquiozjd,  and  lime  for  the  protozjd  portion,  as  in  the  formula  (f  da*+|  1^  Si*.  But 
more  or  less  sesquiozyd  of  iron  replaces  part  of  the  alumina,  and  magnesia  part  of  the  lime,  while 
An,  &,  ^a  may  be  present  in  traces. 

The  species  is  sometimes  divided  into  (1)  fum-Tno^neman,  containing  little  or  no  magnesia ;  and 
(2)  maqMsUui^  the  magnesia  4  to  13  p.  a  of  the  mineral  But,  as  Uie  analyses  show,  there  is  no 
corresponding  line  of  division.  Even  the  crystals  fh>m  Vesuvius  vary  in  the  proportion  of  mag- 
nesia flrom  0  to  7*11  p.  a 

Var.  1.  OrdbMary,  The  mineral  from  Gokum  in  Finland,  called  QahniU^  LdbaUe^  06kwmUit^  and 
that  from  Frugard,  Fruga/rdiit,  have  been  denominated  magnenooi.  The  last  is  in  brown  and 
green  crystals,  with  G. =3*349,  v.  Nord.  Jwreinoffiie^  which  also  is  from  Frugard,  in  the  parish 
of  MantyAljL,  is  but  litUe  magnesian  or  not  at  all  so ;  it  occurs  in  pale-brown  to  colorless  crystals ; 
G.=3*39.  Heleromerite  occurs  in  small  oil-green  prisms,  having  the  planes  /,  t-i^  1,  3,  3-3,  in  the 
district  of  Slatoust,  Ural.  Egeran  is  a  subcolumnar  brown  variety,  from  E^r  in  Bohemia,  and 
found  also  at  Eger  in  Norway. 

ZanthUe  is  a  yellowish-brown  vesuvianite,  from  near  Amity,  N.  Y.,  the  crystals  not  differing 
from  those  of  the  common  variety;  it  contains  2*80  p.  c.  of  protozyd  of  manganese.  A  manga- 
nesian  variety,  from  St.  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honey^eUow  color. 

2.  Ojfprine,  Pale  sky-blue  or  greenish-blue;  owing  its  color  to  a  trace  of  copper,  whence  the 
same;  from  Tellemark,  Norway. 

Analyses :  1,  Magnus  (Pogg.,  zzl  60) ;  2,  Karsten  (Ears!  Arch.  Min.,  iv.  391) ;  8,  Scheerer 
(Pogg.,  xcv.  620);  4,  Karsten  (L  c);  6,  v.  Kobell (Kastn.  Arch.  Nat,  VLLd99);  6,  Scheerer (Lc);  7, 
8,  Karsten  (L  c.);  9,  v.  Merc  (Nat  Ges.  Zurich,  vL  Heft  4);  10,  v.  Kobell  (L  a);  11,  ICagnus  (1 
a);  12,  Scheerer  (L  a);  13,  Magnus  (L  c.);  14,  Bichardsou  (Thomson  lOn.,  I  262);  16,  Norden- 
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skiold  (Sohw.  J^  xzzL  436);  16,  Heikel  (Arppe's  FinL  Mm,  Act  Soc.  Fenn^  IV.);  1*7,  Ivanof 
(Koksc^  Mm.  RussL,  I  116);  18,  Malmgren  (Arppe,  1.  c.);  19,  Magnus  (l  c.);  20,  Yarrentrapp 
(Pogg.,  xlvi  348);  21,  Ivanof  (Pogg.,  xIyL  841);  22,  28,  Hermann  (J.  pr.  Ch.,  xliy.  193);  24,  ▼. 
Hauer  (Jahrb.  G.Belchs.,  1863,  165);  26,  Hermann  (L  c);  26,  Xhomson  (Mjjl,  i.  148);  2*7-^7, 
Bammelaberg  (Pogg.,  zcit.  92) : 


1.  Yesayins,  brown 


4.  Piedmont,  ffn, 
fi.  AU  " 


Si 
37-86 
87-60 
37-80 
39-25 
84*85 
37-36 


Si 
23*58 
18-60 
1211 
1810 
20-71 
11-86 


9e 


9-86 


9-23 


7.  Eger,  Bohom.,  Egeran  39*70 

8.  Saaa  Yallej,  brcwn      38-40 

9.  Zermatt,  ''  37*04 

10.  Monzoni  37*66 

11.  Gsiklowa^  green  88-52 

12.  Eger,  Norway,  (n^.-^  37-73 

13.  Ghristiansand  37*66 

14.  Tellemark,  qfprine  88*80 
16.  Frugaid,  FinL,  Drug,  38-68 
16.  Lupikko,     "  86*43 


18-96     2*90 

18-06     8-10 

17-67     4-97 


16*42 
20-06 
18-49 
17-69 
20-40 
17-40 
16-84 


6-96 


7-23 


17.  Jevreinqffiie 

18.  " 

19.  Slatonflt,  Ural 

20.  "  " 

21.  "  " 

22.  "  "  green 

23.  "  "  green 


37-41     2000    4-60 
36*22     2610    2-73 


37-18 
87*66 
37-08 
3.V19 
89-20 


24.        "       Setertmeriie  86*69 
26.  Achmatovsk  37*62 

26.  Asmty^NJY^XcuUhOe  85-09 

27.  Yesuvius,  yi(7A.-dn.        87-75 

28.  *'  duahn.      137-83 

29.  Monzoni,  ywh,  }  38-26 


80.        "        brown 
31.  Bognazka 


37-66 
37*16 


18-11 
17-88 
1416 
14-34 
16-66 

22-25 
18-25 
17-43 
17-28 
10-98 
16-49 

11-61 
16-62 


6-07 
7-12 
6-37 
4-43 
903 
2-16 

7*29 

4'86 


82.  Haslan  (Eger,  Boh.)  }  39*62 

83.  Egg  )  37*20 


34.  Bger,  Norway 
86.  Sanford,  Me. 

86.  Wnni 
37.  Ala 


{87-88 
37*64 

38*40 
t  87*16 


13-81  8-04     

13-80  8*42     

14*48  7-45  0-46 

16-64  6*07      

10-61  716     

18-44  6-47     


^e     An      Ag      Ca        ^ 

3-99         6-21  29-68     =99*77  Magnus. 

6*26    0*10     810    88*71     =99*16  Karsten. 

-  ir.      7*11     8211     1-67=100*16  Scbeerer 

4-80    0-75    2*70    83-96     =9905  Karsten. 

5-40 85-61     — =96-57  KobelL 

ir.      6-03    3-2-70     2*78,  H CI  0-015= 

99*90  Scheerer. 

0-96     34*88     ^,Sa  21=99-49  BL 

0-65     1-50    86*72     ^  STa  0-9=99*32  K. 

0-42    2*48    35-79     179,  Na  0*76=100-87 

Merz. 

6-42     88*24     =97*72  KobelL 

8*42    0*02    2-99    82*41     =9742  Magnus. 

0-95    0-47     1-98    8749    1-89=99*96  Scheerer. 

6-49    0-60    4-54    31-90     =98*77  Magnus. 

8-85     3-2*00     =99*66  Rich^dson. 

8*90    0-83  10-60     2770     =98*46  Nord. 

4*82    35*00    0-86,  8n  1*06=101*74 

HeikeL 

84*20     ,  ft  1*16,  ]5la  1-70 

=99*07  Ivanof. 

2-02    84-18     ^,  ft  1-01,  STa  0-47, 

^b  0*01=101-74  Malmgren. 

1-49    0*77    86-79     =9801  Magnua. 

2*62    85-56     =99*96  Varrentr. 

1-86    80-88     =100lvano£ 

2*10    6*20    82-69     =99*89  Herm. 

400    84*78     ^, ft, :Sra  20, C  1-50 

=99-49  Herm. 

ir.      84-81    0*66=99*27  ▼.  Hauer. 

0*60    3*79     36-48      ^,  C  0*7  =  100  01  H. 

2-80     2-00     88*08     1-68=98*48  Thorn. 

3-79    87-35     =101-66  Eamm. 

4-87     36-69     =97*90  Ramm. 

4-81     36-70     ^,  ft  0*47=97-88 

6-83    36*46     =98*24  Ramm. 

642     86-77     ft  0-86=100-06 

Ramm. 

1-64    3602     ^,  ft  1*82=98*76 

Ramm. 

4-22     84-48     ft  081,  Ifi  1*61= 

99*44  Ramm. 

4-30    34*28     =98-89  Ramm. 

2*06    85-86     ,  Tl  2'40=99*67 

Ramm. 

7*70    85  96     =99*72  Ramm. 

2*87     37-41     ^,  ft  0-93=98-27 

Ramm. 


4-67 

6-34 

16-02 

6-26  0-61 

1-20  0*80 


0-60 


AnalyBes  27--37  were  made  by  Rammelsberg,  with  special  referenoe  to  the  state  of  oxidation  of 
ttieiroQ.  The  oxygen  nrtios  thus  dednoed  by  him  are  aafoUows:  (27)  1-8 : 1 :  2*1 ;  (28)  1*6:1:2*6; 
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(29)  1-6:1:  2-5 ;  (80)  1-6:1:  2-5 ;  (31)  1-5:1:  2*2 ,  (32)  1-3:1: 24 ;  (33)  1-4:1: 2-4;  (84)  1-3:1: 
2-2 ;  (35)  1-3 : 1 :2-3 ;  (3«)  1*9 :  1 :  2*8 ;  (37)  1-5:1:  2-8. 

Idocrase  often  contains  some  water,  amounting  occasionally  to  3  p.  a,  the  presence  of  which  ia 
probably  due  to  alteration,  and  hence  it  is  not  to  be  included  as  part  of  the  protoxjd  bases.  O. 
kagnus  found  (Fogg.,  xcvi.  847)  in  cxystals  from  Slatoust,  2*44  £[ ;  from  Ala,  2*98  tL ;  green, 
from  Vesuvius,  0*29  j  in  another,  2  03;  brown,  id.,  1*79.  Maguus  also  obtained  a  little  carbonio 
add :  015  p.  c.  frx>m  the  ESatoust  idocrase,  and  0*06  from  the  brown  of  VesuTius. 

P3fT.,  etc. — B3,  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  the  density  after  fusion  is  2*93— 2*946.  With  the  fluxes  gives  reactions  for  iron,  and  a 
Tariety  from  Bt.  Marcel  gives  a  strong  manganese  reaction.  Gyprine  gives  a  reaction  for  copper 
with  salt  of  phosphorus.  Partially  decomposed  by  muriatic  acid,  and  completely  when  the  mineral 
has  been  previously  ignited. 

Oba. — Idocrase  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitic 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone ;  also  in 
serpentine,  chlorite  schist,  gneiss,  and  related  roclcs.  It  is  often  associated  with  lime-garnet  and 
pyroxene.    It  has  been  observed  imbedded  in  opaL 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  with  garnet,  mica^  ncphelite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystals,  in 
chlorite  schist,  with  diopside,  ripidolite,  eta  Found  also  at  Monzoni  in  the  Fassa  Volley ;  at 
Egg,  near  ChristianBand,  Norway;  on  the  WQui  river,  near  L.  Baikal  (sometimes  called  tt^uile,  like 
the  garnet  of  the  same  region) ;  Gsdklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  N.  America,  m  MaiM  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  eta,  in  limestone ;  at  Parsoi^sfield,  with  the  same  materials, 
abundant;  at  Poland  and  Sandford  (fig.  263).  lu  Ma8s.j  near  Worcester,  in  a  quartz  rock,  with 
garnet,  but  exhausted.  In  ^  Torkj  i  m.  S.  of  Amity,  grayish  and  yellowish-brown  crystals, 
sometimes  an  inch  in  diameter,  in  granular  limestone ;  also  at  the  village,  and  a  mile  east  of  the 
village,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  K  Jersey^  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spineL  In  Canada^  at  Calumet  Falls,  in  large  brownish- 
y^ow  crystals  in  limestone  with  brown  tourmaline;   at  GrenvUle  in  caldte,  in  wax-yoUow 


6r  recent  artldes  on  orysLy  see  v.  Koksoharof 's  Min.  BussL,  L  92,  il  192 ;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  6, 1864,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1=142"  53' ;  v.  Koksoharof,  for  crystals  from  the  Urals  and  Piedmont, 
142"*  46'  10",  and  from  Vesuvius,  142''  46'  32";  v.  Zepharovich,  for  crystala  from  Findel  Glacier 
at  Zermatt,  Pfitsch,  and  Vesuvius,  142"  47'  26";  for  brown  var.  from  Mussa,  and  cryst.  from 
Bymfischweng  at  Zermatt,  142"^  46'  18 ";  for  green  var.  frqp  Mussa,  142*"  46'  29",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.    It  gives  a= 0*537  541. 

Named  Vesuvian  by  Werner,  ftt>m  the  first  known  locality.  Werner  supposed  the  mmeral  to 
be  exclusively  volcanic ;  but  an  this  idea  is  not  expressed,  the  name  is  no  more  objectionable 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Hyadvikiney  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modem  time.  Hauy's  later  name,  Idocraae  (sub- 
jective, like  many  others  of  his)  is  from  cMm,  /»ee,  and  Kpatrtf^  mixiure,  in  allusion  to  a  resemblance 
between  the  ciystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  in  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuvian 
has  the  objection  of  being  an  ai^jective  in  form  and  use ;  but  this  is  avoided  by  giving  it  the  min- 
eraloglcal  termination  above  employed. 

Alt—Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Orystals  from  Maine  often  have  the  exterior,  though  still  brilliant  and  glassy,  deavable  easily 
from  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomorphs  include  steatite,  ndoa^ 
dinochlore,  diopside,  and  garnet 

An  egeran,  analyzed  by  Fidnus  (Sdirift.  Dresd.  Min.  Ges.,  L  236X  gave  SiHca  4300,  alumina 
14*70,  sesquioxyd  of  iron  240,  ib.  of  manganese  4-00,  lime  30*00,  soda  5*33=99-48.  It  is  probably 
in  an  altered  state,  as  Bammelsberg  infers  from  the  description  of  Fidnns. 

The  carbonic  add  detected  by  Hermann  in  idocrase  from  Slatoust  (anaL  28)  is  evidence  of 
alteration,  and  this  add  and  idkaJine  or  earthy  carbonates  or  bicarbonates  in  solution,  are  agents 
by  which  change  is  often  produced. 

Artif.— MitscherUch  has  obtained  idocrase  by  artifidal  methods  (Ann.  Oh.  PhyB^  !▼»•  219)  ; 
fitader,  firom  a  ftision  together  of  the  constituents;  also  Daubr^,  by  the  aotion  of  oblorid  of 
BOkxm  in  vapor  on  the  required  bases  (0.  K,  1854|  July,  p.  186). 
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274.  BCBULITB.  MdliHte  LdomeO^  T.  T.,  ii.  213,  1796;  Fl  BeSevue  (its  diacov.  in  ll9Q) 
J.  de  Fhys.,  11  456,  1800,  Humboldtaite  MorU.  A  Gov^  Prodr.,  3*75,  1822.  Somenrillite  Brooke, 
Ed.  J.  8cL,  i  185, 1824.    Zurlite  Baanondini^  Breiskk  Inat  GeoL,  iii.  210,  1818.    Mellilite. 

Tetragonal ;  0  A  l-i=147°  15';  <z=0-6432.    Observed  planes,  O,  /,  i-i^ 
1-i,  i-2.      14  A  1-^,  over  i-^>=65''  30',  14  A  14^  over 
terminal  edge, =134*'  48'.     Fig.  265;  also  others  with 
planes  i-2  in  place  of  i4.    Cleavage :  0  distinct,  I  in- 
"^  distinct. 

H.=5.     G.=2'9— 3*104.     Lustre  vitreous,  inclining 
it  to  resinous  on  a  surface  of  fracture.    Color  white  or  pale 
yellow,  honey-yellow,  greenish-yellow,  reddish-brown, 
brown.     Translucent,  and  in  thin  laminae  transparent ; 
also  opaque.     Fracture  conchoidal — uneven.     Double 
refraction  weak,  axis  negative. 

Oomp.— (I  ti}-\-\  fl)«  Si».    Analyses :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  293) ;  2-4,  Damour  (Ann.  (3h. 
PhjB.,  m.  X  59) ;  5,  y.  KobeU  (Eastn.  Arch.,  iv.  818): 

0*38,  t^  2-32=100-20  EobelL 
0-36=98-35  Damour;  G.  2*9. 
1-46— 98-18  Damour;  G.  2'95. 
1-5 1 = 99-36  Damour. 
0'80,  fl  2-00=99-75  KobelL 


HuwJb^  Somma 


1. 

8. 

8.  MeL,  0.  di  Boye 

4.     "  " 

b.  Massive  Oehleniie 

No.  3,  yellow  crystals ;  Na  4,  brown  do.  The  maasiye  gehlenlte  of  y.  Kobell  comes  under  the 
formula  of  moliUte.  Melllite  was  first  analyzed  (but  incorrectly)  by  Oarpi  in  1820  (Tasch.  Kin., 
ady.  219). 

Pyr.,  etc^-B.B.  Aises  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  reaction  for 
iron.    Decomposed  by  muriatio  add  with  gelatinizatlon. 

Obs. — HumboldHMe  occurs  in  cayemous  blocks  of  Somma  with  greenish  mica,  the  crystals 
often  rather  large,  and  ooyered  with  a  calcareous  coating ;  less  common  in  transparent  lustrous 
crystals  with  nephelite,  sarcolite,  an^  pyroxene,  lining  cayities  in  the  rock. 

MetiUie  (fir.  ftiAi,  ?ioney\  of  yellow  and  brownish  colors,  is  found  at  Capo  di  Boye,  near  Rome,  in 
leucitophyre  with  nephelite,  phillipsite,  gismondite,  magnetite,  and  small  black  crystals  of  angite 
and  hornblende;  0  A  l-i=147'*  9 ,  y.  Bath  (ZS.  G.,  xyiiL  644).  SomerviUiie^  which  Desdoizeanx 
has  shown  to  haye  the  angles  of  this  spedes,  is  found  at  Vesuyius  in  dull  yellow  crystals. 

ZurUie  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  of  Somma  with  hum- 
boldtOite;  color  whitish  or  asparagus-green;  H.  about  6;  G.=3*27;  B.B.  infusible;  soluble  in 
nitric  add.   It  is  impure  humboldtilite  (Scaodii,  Jahrb.  Min..  1853,  261).   Named  after  Sign.  Zurlo. 

Named  from  /leXt,  honeys  in  allusion  to  the  color. 

Artif. — Gonmion  as  a  fdrnaoe  slag,  haying  been  obseryed  in  square  prisms  at  Russel's  Hall, 
Tipton,  Do^es,  Wicks,  etc.,  in  England  and  Wales,  near  St  Etienne  in  France,  near  Gharleyoi  in 
Belgium,  Konigshatte  in  Upper  Silesia,  Magdesprung  in  the  Hars,  and  Baston,  Pa.  The  following 
are  analyses :  1,  2,  Percy  (Rep.  Brit  Assoc.,  1846,  Am.  J.  ScL,  XL  y.  127) ;  3,  Karsten  (Eisenh&tt, 
111679): 

Si        £l       te      An     ftg      Oa 

1.  Dudley  88-76    14*48    1 18    0*23    6-84    85*68 

2.  Gharleyoi       87'91     18*01     0*93     279    7*24    31-43 

3.  Ednigsberg   89*60    12*60      tr,     480     42*86 


i      CaS 

l-ll  0*98=99-26  Penqr. 
2*60  8*65=99-56  Percy. 
80*65=100  Karsten. 


275.  SPHENOOLASE.    Sphenoklaa  v.  Kdb^  J.  pr.  Gh.,  xcl  348,  1864. 

Massiye,  witii  fiiint  indications  of  a  foliated  structure. 

H.=5*5— 6.    G.=3'2.    Lustre  feeble.    Golor  pale  grayish-yeUow.    Subtransluoent 
splintery. 

GOMP. — ^Aocording  to  an  analysis  by  y.  Eobell  (L  a): 

Si  46*08        J!^  18*04        ]^e  4*77        Mn  8-23        Mg  6*25        Ca  26*50=99*81 
Giyhig  the  0.  ratio  for  ft,  fi,  Si,  11*81 :  6- 10  :  24*57,  or  2  :  1  :  4^  y.  KobelL 


Fracture 


^ 
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Pts..  sra — In  the  closed  tube  yieldfl  no  water.  B.B.  fbaes  easflj  (at  3)  and  qnietlj  to  a  shining 
greeni^  glass.  SlighUj  attacked  hj  muriatio  and  sulphuric  adds ;  but  after  heatmg.  easUj  de- 
.  composed  with  gelatiniEation  by  muriatio  acid. 

0b8. — ^From  Ojelleback  in  Korway,  with  woUastonite  and  the  so-called  edelforsite,  forming 
thin  layers  of  yarying  thickness  in  a  bluish  granular  limestone. 

Named  from  9^4^  a  wedge,  and  xXaoi,  /breoft^  it  breaking  into  wedge-shaped  pieces. 


EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therefore  high ;  hara- 
nees  above  5 ;  fusibility  JB.B.  telow  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization ;  the  dominant  prismatic  an^le  112°  to  117°; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  soisite  and  other  orthorhombic  species  is  /A  /;  but  in  epidote  it  is  the 
angle  over  a  horleontal  edge  between  the  planes  0  and  i-i,  the  orthodiagonal  of  epidote  corres- 
ponding to  the  vertical  axis  of  soisite,  as  explained  under  the  latter  species. 

T.  &  Hunt  has  observed  (0.  R,  1863,  Am.  J.  ScL,  II.  xxxyi.  426,  xliiL  206)  that  the  high  spe- 
cific grayity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Scapolite,  is  to  be  ascribed 
to  a  more  elevated  or  higher  multiple  equiyalont,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  numerical  value  of  the  multiple,  or  of  the  relation  between  the  species,  has  not  yet 
been  ascertained. 

270.  BFIDOTB.  Schorl  vert  du  Dauphin^  de  lAOe,  Crist,  iL  401,  1783.  Strahlstein  pt 
TTem^  1788-1800.    ThalUte  (fr.  Danphinj)  Delameih,,  Sdagr.,  il  401, 1792,  T.  T.,  ii.  819,  1796; 

•  JET.,  J.  d.  IC,  V.  270,  1799.  Delphmite  (ib.)  Saitssure,  Yoj.  Alpes,  §1918,  1796  (=0i8anite  pt). 
Akantioone  (Ar.  Arendal)  d^Andrada,  J.  d.  Phys.,  11  240,  1800,  Scherer's  J,  iv.  1800;=Aien- 
dalite  KdraL  (and  Lectures  of  Blumenbach,  earlierX  Tab.,  84,  74^  1800.  Skorza  Wallacfuan  Min,, 
Karst,  Tnb.,  28,  72,  1800,  Elapr.,  Beitr.,  iii  282,  1802.  Epidote  K,  Tr.,  iiL  1801.  Pistasit 
Wenuy  1803,  Ludw.  Mm.,  Wem.,  ii  209,  1804.  Withamite  (fr.  Glenco)  BreufsL,  Ed.  J.  Sci.,  it 
218,  1826.  Puschkinit  Wagner,  Bull  Soa  Imp.  Nat,  Moscow,  1841.  Achmatit  fferm.,  Yerh. 
Min.  St  Pet,  1845-46,  202.  Eacherit  (fr.  St  Gothard)  Seheerer,  Pogg.,  xov.  607,  1866.  Beustlt 
BretOk,  B.  H.  Ztg.,  xxiv.  364,  1866. 

Monoclinic.  67=89^  27' ;  i-2  A  t-2=63^  8',  0  A  14=122^  2S';  a:h:o 
=:0-48436  :  1  :  0-80719.  Observed  planes:  0;  vertical,  i4y  i-i,  i-2,  i-4, 
?-6 ;  clinodomes,  |4,  i4,  14  j  hemidomes,  ^,  1-i,  |-i,  2-i,  3-i,  5-i,  11-i ; 
•H>  -4r^*j  ■+*',  -^h  -l-*'j  -2-^,  -3-i,  -5-i,  -74;  hemipyramids,  |,  ^,  |,  1, 

-l.-i;  H'7^*lH'3-*'^'"^'*5  1-2, -1;2;  9^;H.-H;  3-3,-^.8; 
2-4;  5-5,  -5-5 ;  7-7,  -7-7;  4-8;  2-i,  -2-i;  -4-4;  5-5,  -5-6 ;  -6-6. 

267  268 

;  266  ^'  ^         ^ 


(9Ai^=90°83' 
Oa1h=164  8 
Oa-1-»=15415 

0Ai4=l*141 
14a14,ov.  <?,=:64  38 


i^  A  8-^=145^8' 
i-iA6-*=157  29 
i-i  A -1=104  48 
i-i  A  1=104  15 
i-i  A -8-8=128  5 


l.tA8-i=150°6' 

a  A  1=145 

l-iA-2-i,ov.  (9=110 18 
1 A 1,  front,=70  i 
lAl,ov.i-i,=109  69i 
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U  A  -1^=116  18  iri  A  3-3=127  40  -1 A  -1,  front,=70  25 

iri  A  l-i=115  24  i4A  t-2=121  31  -1 A  -l,ov.t4,=109  36 

iri  A  2-i=133  49  -U  A  l-i,ov.{?,=:128  18    3-3  A  3-3,  front,=96  12 

i4  A -2-i=134  23  -14  A 14,  ov.  -i-i,=51  42  -3-3  A-3-3,fix)Dt,=96  41 

f-i A--3-i=145  39  -1-i A-l=125  13  i-2Al-i=102  67 

l-iA3-i=:150  6 

?  Crystals  usually  lengthened  in  the  direction  of  the  orthodiagonal,  or 
arallel  to  i-i ;  sometimes  long  acicular.  Cleavaee :  iri  perfect ;  14  less  so. 
'wins :  composition-plane  1-i :  also  i4.  Also  fiorous,  divergent,  or  paral- 
lel ;  also  granular,  particles  oi  various  sizes,  sometimes  fine  granular,  and 
forming  rock-masses. 

H.=6— 7.  G.=3*25— 3'5.  Lustre  vitreous,  on  i-i  inclining  to  pearly  or 
resinous.  Color  pistachio-green  or  yellowish-green  to  brownish-green, 
greenish-black,  and  black  ;  sometimes  clear  red  and  yellow ;  also  gray  and 
gravish-white.  Pleochroism  often  distinct,  the  crystals  being  usually  least, 
yellow  in  a  direction  through  1-i.     Streak  uncolored,  grayida.     Subtrans- 

Jarent — opaque:  generally  subtranslucent.      Fracture  uneven.     Brittle. 
)ouble  refraction  strong :  optic-axial  plane  i-l. 

Var. — Epidote  has  ordinarily  a  peculiar  yellowish-green  (pistachio)  color,  seldom  found  in  other 
minerals.  But  this  color  passes  into  dark  and  light  shades — black  on  one  side,  and  brown  on  the 
other.  Most  of  the  brown  and  nearly  all  the  gray  epidote  belongs  to  the  spedes  ZoisHe;  and  the 
reddish-brown  or  reddish-blaokf  containing  much  oxyd  of  manganese,  to  the  species  PiadrMmUtej 
or  Manganepidote;  whfle  the  black  is  mainly  of  the  species  AUanUOf  or  Oerium-epidote. 

Var.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  (a)  In  crystals.  (5)  Fibrous., 
(c)  Granular  massive,  (d)  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  the 
Arangos,  near  Muska  in  Transylvania.  The  Arendal  epidote  (ArendakU)  is  mostly  in  dark 
green  crystals;  that  of  Danphiny  (TAoUtfe,  Deiphiniie^  Oiaanite)  iii  yellowish-green  crystals, 
sometimes  transparent,  and  found  near  Bourg  d'Oisans,  in  the  Piedmoutese  Alps.  FusMinUe 
includes  pleochroic  crystals  from  the  auriferous  sands  of  Kathaiinenburg,  Urals ;  Q.=:  8*066 ;  color 
emerald-green,  when  viewed  by  transmitted  light  through  1-i,  yellow  transverse  to  this ;  named 
after  Puschkin,  a  Russian  senator.  Achmah'te  is  ordinary  epidote,  in  crystals,  from  Achmatovsk, 
UraL    Escheriie  is  a  brovmish-yellow,  somewhat  greenish  epidote,  from  St  Gothard  (anaL  28). 

2.  The  so-called  Bucklandiie  from  Achmatovsk,  described  by  Hermann  (anal.  4 1,  42),  is  black  with 
a  tinge  of  green,  and  differs  from  ordinary  epidote  in  having  the  crystals  nearly  symmetrical,  and 
not,  like  o&er  epidote,  lengthened  in  the  direction  of  the  orthodiagonal  G.=3'51.  Hermann^s 
Bagratiofuiej  from  Achmatovsk,  appears  to  be  essentiaUy  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  (Bull  Soc  Nat.  Moscow,  xzxv.  248,  1862X  and  having  G.=3*46, 
while  the  original  bi^grationite  of  Kokscharof  is  a  variety  of  allanite  (q.  v.).  It  differs  from  the 
bucklandite  in  containing  a  little  cerium  (anal  43). 

8.  WiihamUe.  Carmine-red  to  straw-yellow:  strongly  pleochroic;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  £L=:6— 6'5;  G.=3*137;  in 
small  radiated  groups,  i-iA-l-i=ll6'',  -l-tAl-t=128''  20'.  From  trap,  at  Glencoe,  in  Argyle- 
ahire,  Scotland.    Named  afl«r  Dr.  Witham. 

4:.  BeustUe,  Grayish-white  to  ash-gray ;  G.=  2*8 69— 2'8'7 7,  Breith.  Breithaupt  gives  the  angle 
Ta  P=:164'*  20',  if  Ai*±=110"  80',  which  are  very  near  0  A  l-i,  and  -2-i  A  1-i.  From  near  Predaszo 
in  the  Tyrol 

Oomp.— 0.  ratio  for  ft,a,  Si=l:2:3;  (^6a»-hfOPe,Xl))«Sl";  behig  lime-irm-^pidote,  the 
mineral  having  for  its  protozyd  portion  almost  solely  lime  (Ca)^  but  containing  sesquiozyd  of  iron 
(Fe)  in  place  of  part  of  the  alumina  (%1).  The  results  of  llie  larger  part  of  £e  analyses  conform 
nearly  to  the  above  ratio,  showing  apparently  that  it  is  the  normal  ratio.  Several  appear  to  afford, 
accordinfi:  to  Hermann,  less  S  and  §i  in  proportion  to  the  !ft,  giving  different  ratios  between  1:2:3 
and  1 :  1^:  2^ ;  but  with  the  sum  of  the  oxygen  of  the  protozyds  and  sesquiozyds  always  equal  to 
that  of  the  sUica.  The  ezact  condition  of  the  iron,  whether  part  is  protoxyd  or  not,  has  not  in  all 
cases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  are  not  free  from  doubt  Bam- 
melsberg  observes  that  when  this  point  is  deared  up  the  ratio  1:2:8  will  probably  be  found  to 
be  common  to  all 

The  Achmatovsk  " bnddandite "  (anal  41,  42) gives  nearly  the  ratio  2:3:5;  but  if  the  iron  be 
•U  sesquiozyd,  1 :  2*1 :  2*9.    Ramm^berg  says  the  crystals  may  contain  some  magnetite. 
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The  ratio  of  S'e  to  ^l  in  moet  epidote  is  approximately  1 :  2,  as  In  analyses  1  to  18,  20,  22-Sl, 
33,  39 ;  but  other  ratios  occur  between  1 :  2  and  1:6;  and  rarely  tiie  amount  of  Fe  is  so  large  as 
to  give  nearly  the  ratio  8 :  6.  Batio  1 :  2^  is  afforded  by  analysis  19 ;  1 :  3  by  32  ;  1 : 4  by  24-26, 
28-30 ;  1 : 6  by  27  ;  1 :  6  by  23.  In  analysis  40,  the  silica  is  much  below  the  usual  proportion, 
and  the  0.  ratio  for  B,  S,  Si  is  nearly  3:4:6. 

Analyses :  1,  Oeffken  (Pogg.,  zvl  488) ;  2,  Kuhn  (Ann.  Ch.  Pharm.,  liz.  378) ;  3,  Bammelsberg 
(2d  SnppL,  48);  4,  id.  (Min.  Ch.,  762);  6,  6,  Hermann  (J.  pr.  Gh.,lxzyiiL  296);  7,  Scheerer  (Poffg., 
zd.  878,  xcT.  601);  8,  Bichter  (ib.);  9,  y.  Bath  (Pogg.,  xa  807);  10,  Kuhn  (la);  11,  Her- 
mann  (J.  pr.  Ct.,  xliiL  36,  81);  12,  Bammelsberg  (Pogg.,  Ixzxiy.  463);  18,  Baer  (J.  pr.  Ch.,  zlvii 
461);  14,  StockaD-Esoher  (see  Scheerer);  16,  Scheeror  (L  a);  16,  Hermann  (J.  pr.  Gh.,  Ixxviil 
296);  17,  Scheerer  (L  c);  18,  19,  Bammelsberg  (1.  c);  20,  21,  Kiihn  (I.  c);  22,  Hermann  (I  c); 
23,  y.  Bath  (Za  G.  xiy.  428);  24,  26-30,  StockaruEscher  (Pogg.,  xoy.  601);  26,  Scheerer  (L  c.); 
31,  32,  Hermann  (L  c.);  38,  Bammelsberg  (Mm.  Ch.,  764);  34-87,  39,  Hermann  (L  a) ;  88,  Oser- 
Bky  (Verb.  Min.  St  Pet,  1842,  66);  40,  Igelstrom  (CEfv.  Ak.  Stookh.,  1867,  11);  41,  Hermann  (L 
a) ;  42,  Bammelsberg  (La);  43,  Hermann  (BulL  Soa  Nat  Moscow,  xxxy.  248) : 


Si        & 

l^e 

fin 

itg    Oa 

fl 

1.  Arendal 

8614  22-24 

14-29 

2-12 

2-38  22-86 

=  10008  Geffken. 

2.      " 

36-68   21-72 

16-72 

0-53  23-07 

=98-72  Kuhn. 

3.       " 

37-98*  20-78 

17-34 

1-11   23-74 

=100-86  Bamm. 

4.       " 

38-76   20-86 

16-86 

0-44  28-71 

2-00=101-62  Bamm. 

6.      "        vn. 

87-82   22-85 

11-56  *€ 

a-86 

0-77   22-08 

2-93=99-32  Hermann. 

6.      "        fffiK-bk. 

36-79   21-24 

12-96  " 

5-20 

21-27 

2-86=100-32  Hermann. 

7.         "            8lTp, 

87-59   20-73 

16-67 

0-41  22-64 

2-11=100-05  Scheerer. 

8.      "        paeud. 

38-84  26-46 

10-88 

22-62 

2-41=100-20  Bichter. 

9.      "«        pseud. 

37-92   19-21 

16-66 

0-25   22-68 

2-61,  J^a  0-39,  fc  0-23 

=98-74  y.  Bath. 

10.  B.  d'Oisans,  gn. 

39-86   21-61 

16-61 

0-30  22*15 

=102-62  Kiihn. 

11.             "       o/tM^ik 

37-60   18-67 

13-37  te 

6-65 

1-40  21-19 

1-68=99-36  Hennann. 

12. 

88-37    2118 

16-85 

0-17   23-58 

=100-22  Bamm. 

13.  "                      (1)87-78   21-26 

14.  "                      (1)37-36   2202 

15-97 

0-60  23-46 

=,  Sfa  0-41=99-47  Br. 

15-67 

22-54 

15. 

37-66   20-78 

16-49 

0-29  22-70 

2-09=99-91  Scheerer. 

16.               " 

88-00   20-87 

16-06  *e 

1-90 

21-93 

208  Mn<r. =99-64  Herm'n. 

17.  Trayersella,  dark 

67-65   20-64 

16-60  Mn  0-49 

0-46  22-32 

2-06,H01 0-01 =10013  flchr. 

18.        "              " 

37-61    21-76 

12-52  i'e 

8-59 

0-60  21-26 

2-68=99-92  Bamm. 

19.        "            ydUm 

88-34   20-61 

9-23  " 

2-21 

0-43  25-01 

2-82=98-65  Bamm. 

20.  Penig,  Saxony 

38-64   2198 

17-42 

0-27  21-98 

=100-26  Kiihn. 

21.  Geier,  Erzgeb. 

40-67    14-47 

13-44 

2*96  30-00 

=101-24  KOhn. 

22.  Trayersella 

40-08    16-91 

16-98  " 

1-44 

4-97   1911 

l-20=;99-64  Hermann. 

28.  VaL  Malgels,  gy. 

8907    28-90 

7-48 

010  24-30 

24.  Gutanen,  hnh.-gn,     (|)38-06   26-39 

9-78 

23-54 

2-02=99-73  a-Escher. 

26.        " 

38-99   26-76 

9-99 

0-61   22-76 

2-06=100*16  Scheerer. 

26.  Sustenhom,  gnh.'^ 

88-43    26-40 

8-75 

23-90 

2-46=99-94  a-Bscher. 

27.  Lole,  gnh.^ 

38-89   28-48 

7-56 

22-64 

2-80=99-37  a-Bsoher. 

28.  St  Gothard,  Escheriie 

38-08   27-74 

8-26 

23*58 

2-04=99-65  a-Bsoher. 

29.           "        bnh.^ 

38-28   27-63 

8-66 

22-87 

2*41=99*76  a-Esdier. 

30.  Kayerdiras,  6r^-^ 

37-66  27-30 

8-90 

23-90 

2-88=100*15  a-Bscher. 

81.  Ural,  Schumn^ja,  gn. 

37-47    2409 

10-60  *e 

2-81 

2219 

1*24=99-40  Hermann. 

32.  Achmatoysk,  gn. 

86-46   24-92 

9-54  " 

8-25 

22  46 

3-60=100-11  Hermann 

83.            "           gn. 

37-76   21-06 

n-41  " 

3-69 

1-15  22*88 

2  67=100  Bamm. 

34. 

37-62    18-45 

12-82  " 

2-20 

0-89  24-76 

2-20,  ]^a  0-91=98-85  Herm. 

36.             « 

40-27   20-08 

14-22  " 

2-89 

0-53  21*61 

016,  An  <r.=99-26  Herm. 

S6.  Borowa 

36-87    18-13 

14-20  " 

4-60 

0-40  21-46 

1-66=97-29  Hermann. 

87.  PuachkinUe 

37-47   18-64 

1415  " 

2-56 

2206 

1-44,  iSfa,  Li  2-78=98-60  H. 

S&          " 

88-88   18-85 

16-84 

6-1     16-00 

,  Un  9-26,  iSfa  1-67,  Li 

0-46=98-56  Oserricy. 

39.  Smbohle 

89-67   18-66 

14-81 

8-26 

1-62  20-58 

1-23,  *a  0-62,  An  tr. 

=99-68  Hermann. 

40.  Jakobebeig,  Swed.    (|)  33*81   18-68 

12-57 

4*86 

3*04  26^46 

0-94=100-26  Igelstrom. 

41.  Achmatoysk,  '•  JucU' 

'  36-97    21-84 

10-19  *e 

9-19 

21-14 

0*68, 0  0-32=100*83  Heim. 

42.            " 

88-27   21-25 

9-09  " 

5-67* 

^  1-07  22-76 

2-00=100  Bamm. 

43.           "          «*Jftvrat' 

•  38-88  20-19 

9-82  " 

8*82 

1-98  17-37 

1-60  La,  Oe,  l)i  3-60 

=97*26  Hermann. 

•And.  <ttmat«rlia  after  lU  Ignitli 

n;  ton 

M  T10>  with  tlM  810* 
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In  anflL  S,  G.=3'37;  anal  6,  G.=3*49;  anaL  8  has  the  fonn  of  pyroxene;  anaL  9,  G.= 
8*223,  has  the  form  of  scapolite;  anal  11,  G.=3'88;  anaL  12,  G=3'44(3,  material  analyzed  aftei 
its  ignition;  anal  16,  a.=«S'42;  anal  28,  a.=3'3Al— 3-816,  in  the  Grisons;  24,  3*873;  26,  G.= 
3-326;  27,  3*359,  Borderrheinthal :  3384,  from  Maggiathal;  29,  8*378,  from  Fonnazzathal ;  30, 
3-369,  Yorderrheinthal;  31,  8-43;  32,  3'83— 3*34;  83,  3*485;  34,  3*39;  36,3-41;  36,  335;  37, 
G.=:3'43,  fr.  WercbneiTinsk;  39,  3-45,  near  Helsingfora;  40,  3'61;  42,  8*46. 

Pjrr^  etc — In  the  closed  tube  gives  in  most  cases  water.  B.B.  fuses  with  intumesoenoe  at 
3-3*5  to  a  dark  brown  or  black  mass  which  is  generally  magnetic:  Beacts  for  iron  and  sometimes 
for  manganese  with  the  fluxes.  Partially  decomposed  by  mnriatic  add,  but  when  previously  ignited, 
gelatinizes  with  add.  Decomposed  on  Aislon  with  alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  ih>m  3*409  to  2*984. 

Oba.— Epidote  is  common  in  many  crystallme  rodcs,  as  syenite,  gneiss,  mica  schist,  homblendlo 
schist,  serpentine,  and  especially  those  tiiat  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  beds  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodes  in 
trap;  and  also  in  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  b^  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  m  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  often  with  quartz,  pyroxene,  feldspar, 
axinite,  chlorite,  etc.,  in  the  Piedmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyie.  Such  a  rode,  fh>m  Grand 
Matanne  ^ver,  Canada,  having  a  hardness  of  7*0,  and  G.=8*04,  gave  T.  S.  Hunt,  on  analysis 
(Logan's  »ep.,  1863,  497^  ^i  62*60,  3tl  12-80,  Pe  9*40,  Ag  0*72,  Ca  1410,  ^a  0*43,  ign.  019= 
99*71,  which  corresponds  to  61*83  epidote  and  38'22  quartz.  A  similar  rock  exists  at  Melbourne 
In  Oanada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  and  Traversella,  in  Piedmont ;  Zor- 
matt  in  the  Yalais ;  near  Gutanen  in  the  Haslithal ;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  toDesdoizeaux) : 
Monzoni  in  the  Fassa  valley ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  of 
small  size,  resembling  thuliie ;  the  San-Alpe  in  Oarinthia ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  N.  Hamp.  at  Franconia,  crystallized  and  granular,  with  magnetite ; 
Warren,  with  quartz  and  pyrite.  In  Maaa.,  at  Hadlyme  and  Chester,  in  crystals  in  gneiss ;  at 
Atiiol,  in  syenitic  gneiss,  in  fine  crystals,  2  m.  S. W.  of  the  centre  of  the  town ;  Newburr,  in  lime- 
stone ;  at  Borne,  in  hornblende  schist ;  at  Nahant,  poor,  in  trap.  In  Bhode  Island^  at  Cumberland, 
in  a  kind  of  trap.  In  Coun.^  at  Haddam,  in  large  splendid  crystals.  In  N,  York^  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  8.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet;  2  m.  S.  of  Coffee's 
Monroe,  Orange  Co. ;  6  m.  W.  of  Warwick,  pale  yellowish-green,  with  sphene  and  pyroxene ;  at 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  88th  St  In  K  Jersey,  at  Franklm,  massive ; 
at  BoseviUe  hi  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn^  at  £.  Bradford.  In 
Mchiganj  in  the  Lake  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautiftiUy 
radiated  with  quartz  and  native  copper.  In  Canada,  at  St.  Joseph,  in  a  concretionary  argillaceous 
rock  of  the  Quebec  group. 

For  recent  papers  on  cryst  see  Kokscharof  Min.  Russl,  ill  268,  iv.  106 ;  v.  Zepharovich,  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  381;  Dead.  Mm.,  L  1862;  Hessenberg,  Min.  Not,  III.;  v.  Bath, 
Pogg.,  cxv.  472. 

Epidote  is  one  of  HaQy's  crystaUogri^hlc  names,  derived  firom  the  Greek  hriSovK,  increase,  and 
translated  by  him,  "qui  &  re9u  un  accroissement,"  the  base  of  the  prism  (rhomboidal  prism)  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  Haiiy  set  aside  three  older  names.  Thal- 
Ute  (from  9aXX6i,  color  of  young  twigs,  alluding  to  the  green  oolor)  was  rejected  because  it  was 
based  on  a  varying  diaracter,  oolor ;  Deiphmite  and  ArendaUte,  because  derived  from  localities. 
But  the  name  Spidote  is  now  so  involved  in  geological  as  well  as  minoralogical  literatiu-e  that  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it  Werner's  name  Fistaciie  firom  irivrdgia, 
ihe  pialachdiMnU  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt— Epidote  is  less  liable  to  alteration  than  most  of  the  siUcates,  partiy  because  the  iron  it 
oontains  is  mostiy,  when  not  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  minend 
from  Isle  Royale,  having  the  composition  of  epidote,  J.  B.  Whitney  found  5  per  cent  of  water 
(Bap.  Qeol  L.  Sup.,  1851,  97). 

ArtJl— Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  in 
the  laboratory  of  the  chemist  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  accompanying  the  ejection  of  dderyte  and  other  eruptive  rocks;  and 
tlds  fact  suggests  the  method  by  whidi  it  may  be  artifldally  formed. 

276A.  KCELBINGITE.  (Kdlbingit  BrettK,  B.H.  Ztg.,  xxiv.  398.  AJnigmatit  BreiOL,  ib.)  Mono- 
oUnia    /A/=66*  31',  Oa  w=59^    Cleavage  :  /perfect;  i-i imperfect ;  i-i  in  traces. 

H.=5*5— 6.  G.r=:3*599,  8*609,  8*613.  Lustre  vitreous.  Color  greenish  to  velvet-black. 
Streak  pistachio-green.    Subtranslucent    Fracture  oonchoidal  to  uneven. 
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TTinSILICATES. 

Oomp. — Ck)ii8iBts,  aooording  to  B.  Muller  (L  c.X  largely  of  tbe  Bilicates  of  protozyd  of  iron  and 
lime. 

Obs. — Occnrs  at  Kangerdlaarsuk,  Greenland,  with  »girite,  eudialjte,  etc^  and  resembles  mnch 
a  black  hornblende.  Unlike  hornblende  and  the  related  species,  the  crystal  is  oblique  from  an  acute 
edge  (as  in  epidoteX  and  the  angles  of  the  prism  are  very  different  Arfyedsonite  differs  in  hay- 
ing a  celandine-green  streak ;  and  tegerite  a  mountain-green.    It  may  be  epidote. 

jEnigmatiie  has  the  form  and  angles  of  koelbingite ;  but  H.=6— 5*6 ;  G.= 3*833— 3*863 :  the  iron 
in  the  compound  is  sesquiozyd;  and  the  streak  is  reddish-brown.    Probably  altered  koelbingite. 

277.  PZBDMONTITB.  Rod  Magnesia  (fr.  Piedmont)  OnmsL,  Min.,  106,  1Y58.  Manganese 
rouge  (id.)  Kapione,  Hem.  Aa  Turin,  iy.,  1790.  Mangan^  oxyd^  yiolet  silidf^re  (id.)  K^  Tr., 
!▼.,  1801.  Epidote  mangan^sifdre  (id.)  L.  Oordier,  J.  d.  M.,  xiiL  135,  1803;  H,  TabL,  1809. 
Piemontischer  Braunstein  W&m.^  Hoffm.  Min.,  ly.  a,  152,  1817.  Manganepidot  Germ,  Pie- 
montit  Kffnng,^  Min.,  75,  1853. 

MonocHnic ;  like  epidote  in  form,  and  nearly  so  in  angles,  i4  A  -l-i= 
115^  20',  -1-i  A  f  i=98°  50',  iri  A  |-i=145^  ZT.  Cleavage  iri  perfect,  -14 
leBs  80.    Also  maBsive. 

H.=6*5.  G.=3'404,  Breithaupt.  Lustre  vitreous,  especially  bright  on 
ird ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish- black ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtrans- 
lucent.     Fragile. 

Oomp.^0.  ratio  for  ft,  fi,  3i=l  :  2  :  8;  (iOa*+|(3n,  l^e,  £l))*  Si*;  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  sesquiozyd  of  manganese.  The  protozjds  may  also  in- 
dnde  some  protozjd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arab.,  1840,  218);  2,  Hartwall  (Ak.  H.  Stockh.,  1828,  171);  8,  Geffken 
(Ptogg^  xvi.  483);  4,  H.  St  0.  Deville  (Ann.  Oh.  Phys.,  xUii  13): 

Si         £l      Fe  STn  Mg      Oa 

1.  St  Maroel  37-86  16*30    8-23  18*96     13-42,  An  482,  8n,  Cu  0-4=100-66  a 

2            "        8847  17-66     6*60  1408  1*82  21-66=100'27  HartwalL 

8,  *•        86-87  11-76  10-34  18-25    22-78=100  Gfeflf ken. 

4.           "        37-3  15-9      4-8  190  02  228  =100  Deville. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio,  1:2:8.  The  mineral  was 
first  analyzed  by  Napione  (I  c.X  and  next  by  Gordier  (1.  o.). 

Pyr.,  etc — B.B.  fdses  with  intumescence  at  3  to  a  black  lustrous  glass.  Qiyes  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  adds,  but  when  previously 
ignited  gelatinizes  with  muriatic  add.    Decomposed  on  fusion  with  alkaline  carbonates. 

ObBk— Occurs  at  St  Ifaroel,  in  the  valley  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
greenovite,  violan,  and  tremolite.  Crystals  rather  long  subrhomboidal  prisms,  very  fragile,  and 
having  most  of  the  surfaces  duU. 

278.  AUiANITE.  Crystallized  Oadolinite?  (fr.  Greenland)  T.  Allan,  Tr.  B.  Soc.  Edinb.,  vi 
345  (readKov.  1808)=Allanite  Thomson,  lb.,  871  (read  Nov.  1810);  PhU.  Mag.,  xzxvL  278, 
181 1.  Genu  (fr.  Riddarhyttan)  ffiainger,  Afh.,  iv.  827,  1816.  Orthit  (fr.  Fmbo)  Berz^  Af h.,  v. 
32, 1818.  Pyrorthit  (fr.  Kararfret)  Ben,,  A/h.,  v.  52,  1818.  Bucklandit  (fr.  Arendal),  Levy, 
Ann.  Phil,  IL  vii  134^  1824.  TautoUt  (fr.  L.  Laach)  BreUh,,  Schw.  J.,  L  321,  1826.  Uralor- 
thite  fferm.,  J.  pr.  Ch.,  xziii  278,  1841.  Bagrationit  (fr.  AchmxtoYBk)  Kokeeh.,  RussichesBerg. 
J.,  L  484,  1847  ;  Pogg.,  Irriii.  182,  1848  [not  Bagratlonite  ^«rm.,= Epidote].  Xanthorthit  (fr. 
Brikbeig)  Eerm.,  J.  pr.  Ch.,  zliii.  112,  1848.  Erdmannit  (fr.  Stokd)  Berkn,  Pogg.,  Ixxzviil  162, 
1868. 

MonocKnic,  isomorphonB  with  epidote.  67=89^  V;  Oa  14=122*'  50^', 
iri  A  1-2=63°  68';  a:i:  ^=0-483766  :  1 :  0-312187.  Observed  planes: 
(?;  vertical,  i4^  t-2,  i-4;  clinodome,  1-i;  hemidomes,  1-i,  5-t,  -1-t, -2-i, 
-3-i,  -5-i ;  hemipyramidB,  1,  -1, 1-2,  r  -     -  -  -  - 


3-3,  -3-3,  2-4,  5-5. 
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OXTOJCS  OOHTOVIiDS. 


O  A  ^^=90"  59' 
0  A  l-i=154  0 
0  A  -U=15i  23 
i4M-i=115  1 
i-i  A -14=116  36 
»-tA-l=105  12 


44  A  1=104°  Hi' 
i4  A  3-3=127  62 
»-t  A -3-3=128  32 
i^A*-2=121  69 
-14  A  1-4=128  28 


l-»  A  1-2=144°  64' 
14  A  1=125  26 
-1-*  A  -1=125  60 
1  A  1=70  62 
-1  A  -1,  front,=71  38 
3-3  A  8-8     "     =96  54 


869 
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Crystals  either  short,  flat  tabular,  or  lon^  and  slender,  sometimes  acicnlar. 


^3) 


Also 


massive. 


and 


Twins  like  those  of  epidote.     Cleavage :  ^4  in  traces, 
in  angular  or  rounded  grains. 

H.=5-6— 6.  G.=3*0— 4-2.  Lustre  submetaUie,  pitchy,  or  resinous — 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  ^een- 
ish,  grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Subtranslucent — opaque.  Fracture  uneven  or  subconchoidal. 
Brittle.    Double  refraction  either  distinct,  or  wanting. 

Oomp.,  Var. — This  spedos,  whfle  dosely  like  epidote  in  crystallization,  varies  mudi  in  the  re- 
sults of  analyses,  and  also  in  external  appearance.  The  more  prominent  ways  of  yariation  are  the 
following:  (1)  The  crystals  are  sometimes  hroad  tabular,  and  sometimes  very  long  adcular.  (2) 
The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Desdoizeauz  has  observed. 
(3)  The  amount  of  water  present  varies  from  none  to  17  p.  c,  and  the  hardness  and  specific  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2'58.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distinguished  are  as  follows : 

1.  AUanite,  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6  wide, 
and  an  inch  or  so  thidc.  Color  black  or  brownish-black.  G.=8-50— 3*95 ;  3*58—3-54,  from  Jotun- 
ijeld;  3*79,  from  Snarum,  Norway;  3*53,  from  K  Bradford,  Pa.,  and  3*935,  ftt>m  Bethlehem,  Pa., 
Brush ;  8*84,  from  Franklin,  N.  J.,  Hunt  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  spedmens  from  East  Greenland,  brought  to  Scotland  by  0.  Gieseck^  Cerine 
is  the  same  thing,  named  by  Hismger,  having  H.=6 ;  G.  =8*77— 3*8 ;  lustre  weak,  greasy ;  and 
being  subtranslucent  in  thin  splinters. 

Buckiandite  is  anhydrous  allanite  in  small  black  crystals  bom  a  mine  of  magnetite  near  Arendal, 
Norway.  Although  not  yet  analyzed,  it  is  referred  here  by  v.  Bach  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiiL  281).  That  of  L.  Leach  is  also  shown  to  have  the  angles  of 
allanite  by  v.  Bath  (L  c.) ;  the  angles  are  those  dted  above  as  the  angles  of  the  spedes.  TauioUte 
BreUh.^  is  also  fh)m  the  trachyte  of  L.  Leach,  and  is  probably  the  same  species.  Angles :  i-2  A  i-2 
=70'  48'  and  109°  12',  i-i  A  1-1=114"  80',  l-tAl  =  126''  30',  -l-tAl-i=128"  37'  and  51'  20', 
DescL ;  i-2  A  1-2=70'  14',  -1-i A  1-1=61'  62',  Breith.    H.=6*6-7.    G.=3*86. 

2.  Vralorihiie  is  allanite  in  large  prismatic  crystals  ftom  the  Dmen  Mts.,  near  IMlask.  H.=6; 
G.= 3-41— 3*60,  Herm. ;  3*647,  Bamm.  It  is  pitch-black,  gives  a  gray  powder,  and  is  nearly  an- 
hydrous. 

2.  BugraJtUmiie,  Occurs,  according  to  Kokscharof,  in  blade  crystals,  which  are  nearly  symmet 
rical  like  the  buckiandite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the  direction  of 
the  orthodiagonal.  Angles  the  same  with  those  of  uralorthite,  after  many  measurements  by 
Kokscharof  H.=6-5.  G.=8'84,  Koksch.  Streak  dark  brown.  B.B.  mtumesoes  and  forms  a 
Uack,  shining,  magnetic  pearl  In  powder  not  attadced  by  hot  muriatic  acid  or  by  boiling  nitric 
add.    Not  analyzed.    Named  after  the  discoverer,  P.  R.  Bagration.    From  Achmatovsk,  UraL 
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Hermann  has  described  and  analyzed  what  he  calls  hoffrationitey  ttom  Achmatoysk,  which  he 
states  has  the  angles  of  the  bucklandite  of  AchmcUovsk,  and  which,  therefore,  is  true  epidote 
(q  y.).    The  analyses  by  Hermann  sustain  this  reference. 

3.  OrOiite  included,  in  its  original  use,  the  slender  or  adcular  pnsmatic  crystals,  often  a  foot  long, 
containing  some  water.  But  these  graduate  into  massive  forms,  and  some  orthites  are  anhydrous, 
or  as  nearly  so  as  much  of  the  aUanite.  The  name  is  from  dpOd^,  siraigfU.  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slendemess  of  the  crystals,  and  the  consequent  great  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  H.=6— 6.  G.=2'80— StS ;  3'63— 3*66, 
from  Fille-Qeld;  8'546,  fh)m  Hitteroe,  Bamm.;  3*378,  Scheerer;  3*69— 3*71,  from  Swampscot, 
Mass.,  Balch ;  2*86—2*93,  from  Naes  mine,  10  m.  £.  of  Areudal,  a  hydrous  variety  oontuning  12 
p.  c.  of  water.    Lustre  vitreous  to  greasy 

4.  JianihorthUe,  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  G. =2*78— 2*9.    Named  from  ^uv0o$,  l^e^&no,  and or^fttte. 

6.  Pi/rorthiie  of  Berzelius  is  an  impure  orthite-like  mineraJ,  in  long  prisms  of  rather  loose  tex- 
ture, contaimng  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c.),  and  show- 
ing this  in  its  burning  before  the  blowpipe.  Named  firom  tvp^fire^  and  orlhiU.  From  Kararf^et, 
near  Fahlun. 

6.  ErdmannUe^  of  Berlin,  ftom  Stoko,  near  Brevig,  is  near  orthite  in  composition.  It  occurs  in 
imbedded  grains  and  plates,  with  G.=3'l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof.  Erdmann.    Contains  4  to  6  p.  a  of  water. 

AUanite  is  a  ceriwn-epidote.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  didymium,  with  also,  sometimes,  a  little  yttrium,  and  rarely 
traces  of  glucinum.  The  condition  of  oxydation  of  the  iron  has  not  been  exactly  determined  in 
most  of  the  analyses,  and  oonsf^uently  the  results  are  discordant  The  best  determinations, 
according  to  Bammelsberg,  afford  approximately,  the  garnet-ratio  1:1:2.  instead  of  the  epidote 
ratio  1:2:3,  when<»  the  formula  (i  ft' + i  ^)'  Si .  In  this  formula  &=Ca,  Ce,  La,  l)i,  ]f'e,  with 
sometimes  Jldg,  Y,  An ;  and  fi^iid,  l^e.    Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  L  Allanue;  1,  Stromeyer  (Pogg.,  xxxiL  288);  2,  Gredner  (Pogg.,  Ixxix.  414);  3, 
Bammelsberg  (Pogg.,  Ixxx.  286);  4,Bergemann  (Pogg.,  Ixxxiv.  486);  6,  Zschau  (Jahrb.  Min.,  1852, 
652);  6,  7,  Scheerer  (Pogg.,  IL  407,  465,  Ivi.  479,  Ixl  636);  8,  Hermann  (J.  pr.  Ch.,  xxiiL  278, 
xliiL  35,  99);  9,  10,  11,  P.  Keyser  (Am.  J.  Scl,  IL  xix.  20);  12,  T  9.  Hunt  (Proa  N.  H.  Soc.  Bos- 
ton, viii.  57). 

IL  Cerine;  13,  Hisinger  (Afh.  I  Pys.,  iv.  327);  14,  Scheerer  (1.  c);  15,  P.  T.  Cleve  ((Efv.  Ak. 
Stockh.,  xix.  426,  1862,  J.  pr.  Oh.,  xcL  223);  16,  v.  Rath  (Pogg.,  cxix.  273);  17,  18,  D.  M.  Balch 
(Am.  J.  Sd,  n.  xxxiil  348). 

III.  UrcUcrihiie;  19,  20,  Hermann  (J.  pr.  Oh.,  xliii  102,  105);  21,  Bammelsberg  (Min.  Oh., 
746|. 

IV.  OrthUti;  22,  23,  Berzelius  (Hisinger's  ^n.  Schwed.);  24,  26,  Berlin  (Jahresb.,  xvil  221); 
26,  27,  28,  Scheerer  (L  a);  29,  0.  W.  Blomstrand  {(Efv.  Ak.  Stockh.,  1854,  296,  J.  pr.  Oh.,  Ixvl 
166);  30,  P.  StiiR  (Jahrb.  Min.,  1856,  395);  31,  D.  Forbes  (Edinb.  N.  Ph.  J.,  IL  vi.  112);  32, 
Strecker  (Ohristiania  Univ.  Programme,  1854,  Bd.  N.  Ph.  J.,  IL  vL  112);  33,  Zittel  (Ann.  Oh. 
Pharm.,  cxii  85). 

T.  ZarUhcfihite ;  84,  35,  Bahr  and  Berlin  ((Efv.  Ak.  Stockh.,  1845,  86). 
VL  Erdmannite;  86,  Berlin  (Pogg.,  Ixxxviil  162). 

Si       £l     ¥e     te     An      Ce     La      iH      t      Ca     %   H 

1.  AUaniU  33*02  15*23  15-10  0*40  21*60 11*08  3*0=99*40  S. 

2.  "        37-55  15-99  16*83  0*23     3*19        9*80         0*56  1360    0*22  l*80=99-27  0. 

3.  "        81*86  16*87    3*58  12*26 21*27        2*40        10*15    1*67  1*11=101*17  R. 

4.  "        38*83  13*61    3*33  12*72  0*82       20*90 9*36    1*40  2*95=9902  B. 


6.        "        33-41  10*90  20-88  20:73 0*69  10-52 3-12=100*25  Z. 

6.  "  (f)  84*92  15*90  14*98  1*27  13*34        5-80       11*96    0*93  0*51=99-61  a 

7.  »*  (1)84*88  16*95  15*36   13  78         7*80       11*50    0*66   =99*87  a 

8.  **        37*46  18*09  13*84  6*77        9*76        1*50  13*18    1*02  3*40=99*27  H. 

9.  *♦  (})  32*19  12*00   6*34  10*55  0*51  15-37        8*84 9*14   0*84  1*19,  ifTa  1*00,  fc 

0*18=9815  K. 
10.        "  (!)  82*89  12*49   7*33    9*02  0*25  15*68      10*10       7*12    1*77  2*49,  I^a  0*09,  t 

0*14^99*37  K. 
IL        "  (1)38*31  14*3410*83    7*20  —  13*42        2*70       11*28    1*28  8*01,  ]§fa  0*41,  & 

1*83=99*06  K. 

12.  "        80-20  13-06 18*26   tr.     16-60        6*90       11*76  1*70  1*30  Hunt 

13.  OerUe       80*17  11*31 20*72  28*19 9*12 ,  Ou  0*87= 

100*38  K 
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14.  Oeriie       3206    6-49 26-26   28-83    2*46 8-08  1-16  0-60=99-90  8. 

15.  "  80-99     9-10    8-11  12-69       11-35        16-08       9-08  1-86  0-88=9tt-69  0. 

16.  "  31-88  13-66 10-28     8-69        0-40  20-89 11*46  2*70   =99-91  R. 

17.  "  33-31  14-73  15-82       21-94 1-82     785  1-25  1-49,  '^&  wndeL 

=97-71  B. 

18.  Massive    3294        38-60       2071 1-32    7-87  1*47  1*49,  Sa  wideL 

=99-40  B. 

19.  Urdbrm.  35-49  18*21  13-03 Hn 2-87  10-86    654 9'25  2-06  200=99-80  EL 

20.  "        34-47  14-86    8-24     7-67        14*79    766 1020  1-08  1-56=100-08 

V  V  ^  Hermaim. 

21.  "        3408  16-86   7*36     7*90       2188  9*28  0-95  1-32,  Cu 0*13= 

99-25  R. 

22.  OnhUe     86-25  1400 11-42        186  17*89 8-80    4*87 870=97-79  B. 

23.  "  32-00  14-80  12-44        8-40  19-44 8-44    7-84   6-86=98-72  B. 

24.  "  36-24    8-18  9^6       498 2981    548  0*61  4-59,  K, ]§fa 

0-61=99-96  B. 

25.  "  83-60  12-58 13-48       456 2088    9-69  1-60  8-84,  t,  S^a 

* * '  0-6'2=  100  B. 

26.  "  34*98  14-26 14*90        0-86  21*43  1-91  1042  0-86,  0*52=100-08 a 

27.  "  33-81  13-04 16-65  20-50 1-45     9*42  038  3*38,  ft  0-67= 

98-80  3. 

28.  "  82-77  14-32  14-76         1-12  17*70        281        0*36  11 18  0-60  2-51,  4  0-26= 

98*28  S. 

29.  "  38-25  14-7414-30  108  14-51  0*69  1204  0*74  8  22  (loss  tW.) 

'^ , '  Sra  0-14^  fe  0-29=100  B. 

SO.       "  82-79  14-67  14-71       22-81  2*42    968  120  267,  S^aO-34. 

S:  0-41=101-20  a 

31.       "  31*03    9-29  20*68        007     6-74   4-85  1-02    668  2-06 1 224,  ^a  0-56, 

ft  0-90,  fie  8-71=99-18  F. 

82.      "  31-85  10*28 19*27       12-76 9-12  1*8618-37    (C  incL) 

Ou  O-54=99-06  S. 

38.      "  3270  17*44 16'26   0*34    3*92       15*41      11-24  0-90  2*47,    C    0-28. 

^ , '  ifSL  0-24,  ft  0-51=101-71  Z. 

34. Jan^%Of-^j.32-98  15-54 4*21        039  2001  069    6*76  21517-65    (incL    C) 

=  100-18aft  a 
35.        "        27-59  16-14 1601        1-66  11-76  212    2-28  4*9411-46,  C  6-71= 

100*55  B.  ft  a 

86.^(imami.81*86  11-71  8-52        0-86  84-89  1-43    646   4*28=100  Ber. 

Analysis  1,  from  Iglorsoit ;  2,  G.=3-79,  firom  Enix,  Thuringia;  8,  0.  ratio  1:1:2,  Ax>m  Chea- 
ter Co.,  Pa.;  4,  from  West  Point,  N.  Y.;  5,  a.=8-4917,  near  Dresden;  6,  near  Jotunfjeld;  7, 
Snamm;  8,  ^.=3-48— 3-66,  firom  Werchoturie^  Ural,  the  so-called  bucklandite;  9,  G.=3-782, 
H.=6-5,  pitch-black,  no  deavage,  from  Orange  Co.,  N.  Y.;  10,  G.=3*831,  H.=6,  pitch-black, 
from  near  Eckhardt's  f\imaoe,  Berks  Oo.,  Pa.;  11,  G. =8*491,  H.=5,  bnh.-bk.,  Bethlehem,  North- 
ampton Ck>.,  Pa.;  12,  G.=:3-84,  Franklin,  N.  J.,  in  magnetic  iron. 

18,  G.=8-77-3-80,  Bastnaea;  14,  Biddarhyttan ;  15,  G. =4-1 08-4-103,  0.  ratio  4:8:7;  16, 
G.=3-983,  trom  L.  Laach;  17,  18,  G.=3-69--8*71,  jet-black,  massive,  from  Swampacot,  Mass. 

19,  20,  G.=3-41-3-647,  from  Miask,  in  the  Ural;  21,  G.=3-647,  Miaak. 

22,  G.=3-288,  Pahlun;  28,  Pinbo;  24,  25,  G.=8*5,  Ytterby;  26,  G.=8*63— 3-65,  Pillefjeld; 
27,  28,  G.=3-373,  Hitteroe;  29,  Wexio,  Sw.;  80,  G.=3-44— 8*47,  pitch-bk.  to  bnh.-bk.,  in  syenite 
near  Weinheim;  81,  32,  G.=2-86— 2*93,  gnh.-bk.,  Naes  mine,  Norway,  in  a  granite  containing 
both  orthodase  and  oligoclase;  33,  Naes  mine,  near  Arendal;  34,  G.=2-78,  yellow,  Eriksbeig; 
86,  G.=2-88,  black,  Kullberg;  86,  Stoko,  in  the  Langesund  fiord,  near  Brevig.  G.=31. 

Bammelsberg  found,  on  examination,  that  the  Hitteroe  orthite  contained  dPe  8*16  and  te  8-80, 
and  thus  deduced  for  the  mineral  the  0.  ratio  1:1:2.  The  cerine  of  Bastnaes  contained,  accord- 
ing to  Damour,  1*74  p.  a  of  water. 

The  pyrorihiie  afforded  BerzeUus  (L  c.)  Si  10*43,  Si  8*69,  te  6*08,  Mn  1-89,  Ce  13-92,  iT  4-87, 
Oa  1*81,  H  26-50,  carbon  (by  loss)  31*41. 

Pyr^  etc^Some  varieties  give  water  in  the  dosed  tube.  B.B.  fiises  easily  and  swells  up 
(F.=2'6)  to  a  dark,  blebby,  magnetic  glass.  With  the  fluxes  reacts  for  iron.  Most  varieties 
gelatinize  with  muriatic  add,  but  if  previously  ignited  are  not  decomposed  by  add. 

Obs.  Occurs  in  albitic  and  common  feldspatMo  granite,  syenite,  zircon-syenite,  porphyry,  white 
limestone,  and  often  in  mines  of  magnetic  iron.     AUamte  occurs  in  Greenland,  in  granite ;  at 
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Gziffel,  in  Scotland,  in  small  ciTBials;  at  Jotnn  Fjeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Snarum,  in  albite,  along  with  rutile  and  apatite ;  at  Plauensche  Grund,  near  Dresden ;  in  granite 
near  Snhl  in  the  Thiiringerwald.  Cerine  occurs  at  Bastnas  in  Sweden  with  hornblende  and  chaloo- 
pyrite.  OrQvUs  occurs  in  acicular  crystals  sometimes  a  foot  long  at  Finbo  near  Fahlun,  and  at 
Ytterby  in  Sweden;  at  Skeppshohn  near  Stockholm,  in  black  vitreous  masses  disseminated 
through  gneiss ;  also  at  Erageroe,  Hitteroe,  and  Fille  Fjeld  in  Norway ;  at  Miask  in  the  UraL 
Dra!<nih.iie  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  UraL 

hx  Ma88.t  at  the  Bolton  quarry ;  at  St  Royalston,  in  boulders ;  in  Athol,  on  the  road  to  West- 
minster, in  gneiss;  at  Swampscot,  near  Marblehead.  In  Oorm.^  at  Allen's  vein,  at  the  gneiss 
quarries,  Haddam.  In  N.  Tork^  near  W.  Point,  in  tabular  cryst. ;  Moriah,  Essex  Co.,  with  magnet- 
ite and  apatite,  some  cryst  8-10  in.  long,  6-8  broad,  and  1-2  thick;  at  Monroe,  Orange  Co.  In 
2f.  Jersey^  at  Franklin  with  feldspar  and  magnetite.  In  F&m^  at  8.  Mountain,  near  Bethlehem, 
in  large  crystals;  at  E.  Bradford  in  Chester  Co.  (called  orthite,  G.=r3*5,  anaL  8);  at  Easton, 
Northampton  Co. ;  near  Eokhardt's  Aimace,  Berk's  Co.,  abundant  In  GcmadOj  at  St  Paul's,  C. 
W.;  Bay  St  Paul,  0.  E.;  at  Hollow  lake,  head-waters  of  the  S.  Muskoka  (G. =3-256— 3-288, 
Chapman). 

On  cryst,  see  Kokscharof;  Min.  RussL,  liL  344,  iy.  37 ;  v.  Bath,  Pogg.,  cdii.  281,  ZS.  G.,  zvl 
25rt. 

AIL — ^The  hydrous  varieties  of  allanite  or  orthite  are  properly  altered  forms  of  the  species. 
They  often  contain  carbonic  add.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
prooBed  at  times  from  the  alteration  of  allanite. 

At  Sillbohle,  in  Finland,  there  are  crystals  of  allanite  having  an  epidote  nudens,  and  crystals 
of  epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  from 
one  to  the  other. 


279.  MUBOMONTITB.    Kemdt,  J.  pr.  Ch.,  zliii  228,  1848. 

Amorphous ;  without  any  trace  of  crystallization.    In  grains. 
H.=7.    G.=4'263.    Lustre  vitreous  or  slightly  greasy.    Color  black  or 
greenish-black. 

Oomp.— Apparen^  related  to  allanite,  but  containing  much  yttrium,  and  little  aluminum  or 
ceriom.    Analysis:  £emdt(L  a): 

Si       ^     te      te      iS/Ln     Ce     LsL       t       Oa     Ag     JTa      1^    fi&loss. 
31H)9    2*24    6-52    11*23    0*91     6-64    3*64    3714    0*71    0*42    0-66    017    0*86 

Oba^— From  Manersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 
Named  from  a  Latin  rendering  of  Manersberg. 

279A.  BoDiNm  BreiOu,  Fogg.,  bdl  273,  1844^  Karsten,  lb.,  bdii.  136,  Kemdt,  J.  pr.  Ch.,  xliiL 
219.  Belated  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  but 
has  a  larger  percentage  of  alumina  and  lime,  and  no  gludna,  and  is  hydrous.  Composition  ac- 
cording to  Kemdt  (L  c) : 

Si         Si        j'e      An      de       La       t       Ca      Ag     ]^a       ]^       £[ 
2612    10-34    12-06    1*62    10*46    7*67     17*43    6-82    234    0-84    1*21     3-82=100. 

From  Boden,  near  Marienberg,  with  mnromontite. 

279B.  MiCHASLflOinTB  Dana,  An  or(hite4ike  mineral  occurring  near  Brevig  with  meliphanite, 
containing,  like  muromontite,  little  alumina  and  some  glucina,  afforded  Michaelson  ana  Kobel 
((Sf<r.  Ak.  Stockh.,  1862,  606): 

Si       51     Pe      2r     :6e       Ce    ta,  iH    *      Ag      Oa      *a      fl 

>  1.  29-21    2-81     6-42    6*44    4*27       9*79     16*60     1*63    0*46     14-93    2*46    6*50=98*41  Mjch. 
V , r 

2  28*80  17-61  11*47    14*12    1*49     tr.      16-06    NobeL 

In  anaL  2,  Nobel  obtained  also  0-83  p.  c.  of  a  precipitate  by  means  of  S  H.  H.=4— 6 ;  G.=8-44 ; 
in  thin  splinters  transparent  to  translucent;  lustre  vitreons ;  amorphous.  It  differs  fh>m  mnio- 
moatite  in  containing  but  little  yttria. 

19 
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280.  ZOI8ITB.  Saualpit  (fr.  the  Sau-Alpe  in  Oarinihia)  v,  Zoia,  and  Oarinihian  IHneralogitts, 
before  1806,  Klapr^  Beitr^  iv.  179,  1807.  Zoisite  (fr.  Oarinthia)  TTem.,  1806.  Var.  of  Epidote 
K,  J.  d.  It,  xix.  366,  1806,  Bemhardi,  Moll's  Efem.,  iiL  24^  1807.  Bluderit  LeanJi,  Syst  Tab., 
p.  \v.  1806.  lime-Bpidote.  Zoiulte,  sp.  distinct  firom  Epidote,  Brooke,  Ann.  Phil.,  IL  v.  882, 
1828.    Thnlite  Brooke,  Oryst,  494,  1823.    Unionite  SiUiman,  Am.  J.  Sol,  IL  yliL  384. 

Jade  (fr.  near  L.  Geneva)  ff.  B.  de  Sausawre,  Voy.  Alpes,  i  §  112,  1780.  Bitteretem,  Sdiweia- 
erische  Jade,  Edpfner,  Mag.  Helvet,  L  291,  Bergm.  J.,  448,  1788.  Nephrite  pt  Wem.  Leh- 
manite  DekmeOLy  T.  T.,  iL  354.  Jade  tenaoe.  Jade  de  Sanssnie,  JI,  Tr.,  iv.  1801.  Saussnrlte 
T.  de  SauMwre,  J.  d.  M.,  xix.  206,  1806.  Var.  of  Zoisite  T.  &  BwU,  Am.  J.  ScL,  IL  xxv.  437, 
1868,  xxvii.  336,  1869. 

Orthorhombic.  /A  7=116'*  40',  O  A  l-t=131*'  If ;  a:h:  c=l-1493 : 1 : 
1-62125.  Observed  planes :  vertical,  /,  iri,  i-i,  i-8,  i-2,  i-J,  i-«,  1-4 ;  domes, 
1-J,  i-i ;  octahedral,  |,  24 ;  f-6. 


272 


ad 


iU 


I A  i-ti=12P  40',  meas. 

/A  i-2=165  29 
i-l  A  i-8=151  37 
i-l  A  i-2=162  51 
irZ  A  i-2=145  42 
i'i  A  i-8,  front, =56  46 
iri  A  i-«,  side,=123  14 
1-J  A  1-J,  top,=109  20 
I'l  A  1-t,  top, =80  3 
i-i  A  1-?=125  20,  meas. 
i-IAi-i=120  14 

J  A  i=144  57,  Descl. 

Tennessee.  Tennessee.  ^J^^  272,  observed  form,  the  right  7 

and  t-2,  and  t-8  wanting,  and  planes  on 
left  side  of  summit  nearly  obsolete ;  271,  the  normal  form  as  deduced  from 
272.  Crystals,  lengthened  in  the  direction  of  the  vertical  axis,  and  verti- 
cally deeply  striated  or  furrowed.  Cleavage:  i^  very  perfect.  Commonly  in 
crystalline  masses  longitudinally  furrowed.    Also  compact  massive. 

H.=6--6'5.  G.=3'll— 3-38.  Lustre  pearly  on  i-i ;  vitreous  on  surface 
of  fracture.  Color  grayish- white,  eray,  yellowish,  brown,  greenish-gray, 
apple-green ;  also  peach-blossom-red  to  rose-red.  Streak  unc(3ored.  Irans- 
parent  to  subtranslucent.  Double  refraction  feeble ;  optic-axial  plane  iri ; 
bisectrix  positive,  normal  to  i-i ;  DescL 

Var.— A.  IiDfE-ZoiBiTB.  1.  Ordinary.  Colors  gray  to  white  and  brown,  /a  /  in  Z.  of  Saualpe 
IIG*  48',  Breith.;  of  Moravia,  117°  6\  A.  Weisbach,  the  crystal  the  rhombic  prism  I  with  the 
planes  i-2  and  i-i  and  basal  deavage  at  right  angles  to  I  (UsUnct  For  Z.  of  Rauris,  G. =3*226, 
Breith. ;  of  Saualpe,  3-346,  id. ;  of  Moravia,  3*336,  id. ;  of  Paltigl,  8*381,  id. ;  of  Titiribi,  N.  Gre- 
nada,  3*881,  id.     uhionite  is  a  very  pure  zoisite. 

2.  Bose^redj  or  ThuUie.  G.=:8'124 ;  fragile ;  dichroism  strong,  especially  in  the  direction  of  the 
vertical  axis ;  in  this  direction  reddish,  transversely  colorless. 

B.  LncR-SoDA  Zomm;  Saubsubttb  (hi  part).  The  original  sanssurite,  from  the  vichiity  of 
Lake  Geneva,  is  a  fine-grained  compact  zoisite,  as  shown  by  Hant,  both  by  the  specific  gravity 
and  the  composition.  G.=8*261,  fr.  the  vicinity  of  Lake  Geneva,  de  Sanssnre;  8*365—8*386, 
Hnnt;  3*227,  Ffkenscher ;  R =6*6—7  ;  color  pale  bluish-green,  greenish-gray,  to  white  or  nearly 
iK> ;  very  tough.    Hfitlin  and  Pfiifflus  have  described  a  saussurite  which  occurs  witti  serpentine 
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in  the  Schwanwald  (anaL  28)i    It  was  partly  altered,  and  had  the  low  hardness  8*6,  with  G.= 

sie. 

Oonip«-^A.  Ume-epidote,  with  little  or  no  iron,  and  thns  differing  from  epldote.  Formula  (iCa* 
+f  ^)*di*=Siiioa  89-9,  alumina  22*8,  lime  3*7*8=100.  The  amount  of  sesquiozjd  of  iron  Taries 
fttmi  0  to  6*38  p.  a ;  if  much  more  is  present,  amounting  to  a  sixth  atomicallj  of  the  protozyd 
bases,  the  compound  appears  to  take  the  monodinic  form  of  epidotO)  instead  of  the  orthorhombic 
of  Eoisite. 

SaussuirUef  aooording  to  the  analyses,  has  the  0.  ratiofor  ft,  fi,  Si=l  :  2  :  3^,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  this  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Hunt  and  Fikenscher's  analyses  give  the  0.  ratio  2  :  3i  for  the  sesquioxyds 
and  silica.  Hunt's,  however,  has  an  excess  of  protoxyds.  In  a  second  analysis  by  Hunt  (see  belowX 
the  specimen  contained  mixed  talc,  amounting  to  10  or  12  p.  a ;  and  if  the  magnesia  in  the  firsts 
and  in  Fikenscher's,  is  due  in  part  to  talc,  this  would  subtract  firom  the  silica;  and  but  a  small 
redaction  in  this  way  would  make  the  ratio  1:2:8. 

Analyses:  1,  2,  Elaproth  (Beitr.,  iv.  179,  ▼.  41);  8,  Rammelsbeig  (Pogg.,  o.  138);  4,  Buchols 
(QehL  J.,  L  200) ;  5,  Qeffken  (Epid.  Anal  Dissert  Jenee,  1824) ;  6,  Bammelsberg  (L  c.) ;  7,  Geff- 
ken  0-  c.);  8>  Hennann  (J.  pr.  Gh.,  xlilL  36);  9,  Stromeyer  (Unters.,  378);  10,  Rammelsberg  (L 
c.);  11,  Bichter  (Haid.  Ber.,  iii.  114);  12,  Bengert  (Ramm.  Min.  Ch.,  1020);  18, 14^  Bammelsberg 
(L  ex,  761) ;  16,  Bernard  (J.  pr.  Ch.,  y.  213) ;  16,  KlUm  (Ann.  Ch.  Pharm.,  lix.  373) ;  17,  Bammels- 
berg (L  c) ;  18,  Brush  (Am.  J.  ScL,  II.  xxvi  69) ;  19,  Thomson  (Min.,  i  271) ;  20,  Genth  (Am.  J. 
Sd.,  n.  xxxiiL  197) ;  21,  Trippel  (ib.) ;  22,  C.  Gmelin  (J.  pr.  Ch.,  xliiL) ;  23,  Berlin  (Pogg.,  xlix.  689) ; 
24,  Pisani  (C.  R.,  IxiL  100);  26,  Boulanger  (Ann.  d.  M.,  IIL  viiL  159);  26,  T.  S.  Hunt  (Am.  J. 
Set,  IL  xxnL  346) ;  27,  Fikenscher  (J.  pr.  Ch.,  Ixxxix.  466) ;  28,  Hiltlin  and  A.  v.  Pfaffius  (Kenng., 
Ueb.,  1861,  76): 


Si         £1 


%     Ca         fi 


1.  Saualpe,  gA-gy. 

46 

29 

8 

21 

=98  Klaproth. 

2.        ''       fxOL^whUe 

44 

32 

2*6 

20 

— -98-6  K  aproth. 

8.        " 

40-64 

28-39 

3*89 

0*67 

24-26 

2-09=99*84  Ramm. 

4.  FIchtelgebirge 

40-26 

80-26 

4*60 



22*60 

200=99*60  Bncholz. 

5.         ^ 

40*03 

29-83 

4-24 

18-86 

— ,  Mn  7-66=100-60  Geflfk. 

ft.            " 

4082 

29*77 

2*77 

0*24 

24-86 

2-08=99*68  Ramm. 

7.  Paltigi,  Tyrol 

40-74 

28-94 

6*19 

4-76 

20-62 

— ^Mn  1*78=101*92  Geffk. 

8. 

40-96 

80*34 

5*61 

21-66 

1*69=100-06  Hermann. 

9.  Sterang,  Tyrol,  whUe 

89-91 

31-97 

2*44 

0-89  ■ 

23  86 

0*96,  An  0*17=100*18  Str. 

10. 

40-00 

30-34 

2*06 

0-23 

24-16 

2-04=98*82  Ramm. 

11.  Passeyrthal,  Tyrol 

40-67 

82-67 

6-11 

-_ 

20-82 

1-22=101*39  Richter. 

12.            "             "  gyh.'iohite  39-66 

27*64 

8-00 

1*11 

26-00 

2*87=99-18  Rengert 

18.  Thai  Fusch,  ytoK-gy. 

41-92 

27-09 

2-94 

1-21 

22*78 

3-67=99-66  Ranmi. 

14^  Mt  Rosa,  ^n^ 

42-36 

28-30 

8*08 

0-66 

21-60 

3-18,  i  0-91=99-98  Ramm. 

15.  GroBsarlthal,  Salzburg 

40-00 

26*46 

6-33 

8-60 

20-16 

,  1 1-60=98-66  Besnard. 

16.  Zwiesel,  Bay. 

40-62 

29*18 

619 

0-78 

22-67 

0-42=99*81  KOhn. 

17.  Goshen,  Mass. 

4006 

30*67 

2*46 

0-49 

23-91 

2*26=99-83  Ramm. 

18.  UnionTille^  P&,  UfUanUe 

40*61 

88-44 

0-49 

ir. 

24-18 

2-22=100*89  Brush. 

19.  Williamsburg,  Mass. 

40-21 

25-69 

8-66 

28-28 

1*71=99*34  Thomson. 

20.  Polk  Co.,  Tenn.,  gy.,  gnh. 

4004 

30-63 

2-28 

tr. 

26*11 

0-71,   Mn  0*19,  Cu  0*24= 
99-20  Genth. 

21.         "      " 

43*20 

29-60 

2-88 

0-66 

22*72 

0-26=99*22  TrippeL 

0-64,   ffa  1*89,  »n   163= 

22.  TeDemark,  ThuUiB 

42-81 

31-14 

2-29 

.._ 

18-73 

99-18  Gmelin. 

23.  Aiendal,         '* 

40-28 

81*84 

1*64 

0*66 

21*42 

1*32,  Uu  1*06  ^   V  0-22= 
98*68  Berlin. 

24.  TraTeraeBaj     " 

41-79 

31*00  i 

^el-96 

2*48 

19-68 

8*70=100*66  PisanL 

26.  Oreasa»     SauaawrUe 

43-6 

82*0 

_» 

2-4 

21-0 

— ,  *  1*6=100-6  poulang. 

26.  L.  Geneva,        " 

43-69 

27-72 

2-61 

2-98 

19*71 

0*86,  STa  3-08=  100-04  Hunt 

27.          "                " 

46-84 

80-28  *e  1-37 

3-88 

13*87 

0-71,  ]Sfa  4-23=99-68  Kk. 

28.  Sohwanwald,   *" 

42*64 

31-00  *e  2*40 

6*73 

8*21 

3*88,  Sa,  i  8-88  Hutlin. 

*8odftMidpotaah. 

^MtdeMn'O* 

byBttllB. 

InanaL  8,  a.=8-8&3;  anaL  6,  G.=8*861;  anal  10,  G.=3-352;  anal  18,  G.=3*261;  14,  G.= 
8-280 -,  17.  G.=8-841;  18,  G.=3-299;  20,  G.=3-844,  some  specimens  pinkish;  28,  G.=3-34; 
24,  G.~3-02,  H.=6-6;  26,  G.=8-8--3*4,  H.=7,  the  mineral  from  the  valley  of  the  Rhone  ic 
Switm^d,  or  the  region  of  L.  Geneva;  27,  G.=8*227,  same  loa ;  28,  G.=8-16. 
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Anal.  20  is  of  the  same  mineral  that  was  analyzed  bj  Pallet  under  the  name  idocrase  (Am.  J. 
Sci.,  n.  zx.  85).  In  anal  28,  1*18  of  the  BiHca  was  separated  as  aokible  silica.  Hunt  obtained  fot 
another  specimen  of  saussurite  containing  much  talc  (which  was  so  disseminated  through  it  that 
separation  was  impossible)  ^i  48'10,  ^  25-34^  Fe  3*30,  Ca  1260,  Mg  6*76,  fTa  8*55,  ign.  066= 
100*31.  If  all  but  3  p.  c.  of  the  magnesia  (the  amount  in  anal  26)  belonged  to  the  talc,  the 
amount  of  talc  present  would  be  11  p.  c. 

Pyr^  eto. — B.B.  swells  up  and  fUses  at  3 — 3*6  to  a  white  blebbj  mass.  Kot  decomposed  hy 
add ;  when  preyiously  ignited  gelatinizes  with  muriatic  add. 

Obs.-~This  spedes  was  instituted  by  Werner  in  1 806,  first  united  to  epidote  by  Hauy  and 
Bemhardi  independently  in  1806,  and  separated  again  from  epidote  on  crystallographic  grounds  by 
Brooke,  in  1 823.  Besdoizeauz  has  confirmed  Brockets  condusion  by  optical  examinations,  and  ftir- 
ther  has  shown  that  the  crystallisation  is  orthometric,  instead  of  clinometric.  Thulite  is  referred  to 
the  spedes  by  Desdoizeauz,  together  with  the  lime-epidote  fW>m  most  of  the  localities  mentioned 
in  connection  with  the  analyses.  The  angle  »-2  A  i-i  in  thulite  is  near  152°.  Brooke  remarks 
upon  the  isomorphism  of  the  spedes  with  eudase. 

Zoieite  was  bo  named  alter  Baron  von  Zois,  (torn  whom  Werner  received  his  first  specimens ; 
and  ThuUU,  after  Thule,  an  andent  name  of  Norway. 

The  original  zdsite  is  that  of  the  Saualpe  in  Carinthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  referred  here  by  Bemhardi  (L  a,  1806^  and  both 
to  epidote.  Thulite  occurs  at  Souland  in  Tellemark,  in  Norway,  wil^  bluish  idocrase  (cyprine), 
yellowish-white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Elodeberg  near  Arendal; 
and  at  Traversella  in  Piedmont,  forming  small  veins  with  talc  and  actmolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphoUde  of  the  Alps,  a  rock  which,  as  a  result  of  glader 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  country  about  Lake 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  {torn  the  chain  of  the  Sassgrat, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  distance  of  160  m.  fh)m  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anaL  28).  Hunt 
showed  that  both  the  very  high  specific  gravity  and  composition  identified  the  mineral  with  zois- 
ite.  (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Ghunet,  Meionite, 
Labradorite.) 

In  the  United  States,  found  in  Vermont^  at  Willsboro,  in  columnar  masses ;  at  lif  ontpelier,  bluish- 
gray  along  with  caJdte,  in  mica  schist  In  Ma88,,  at  Chester,  in  mica  sdiist ;  at  Groshen,  Chesterfield, 
Hinsdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  Conrkf  at  Milford.  In  JPenn.,  in  W.  Brad- 
ford and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  £.  Marlboro;  at  UnionvUle,  white 
( Uhioniie)  with  corundum  and  euphyllite.    In  Thm.,  at  Ducktown  copper  mines. 

Neither  zoisito  nor  epidote  has  yet  been  found  among  furnace  or  laboratory  products. 

On  cryst,  B.  ft  IL,  p.  306 ;  BescL,  Min.,  i  238.  The  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  Prod  Brush)  is  i  in.  long,  but  was  attached  by  one  side  to  a  large  imperfect 
crystal,  and  hence  its  planes  were  irregularly  developed.  The  left  l-<  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  I A  i-t  by  Desdoizeaux's  measurement,  is  12  T  40',  as  given  above ; 
Desdoizeauxobtainedalsofori-iAi-2=162''20',  HAf4,  top,=120°  nearly;  for  MA  •-2=107''  18', 
whence  i-2  A  1-2=145''  34',  and  Miller  found  107**  12',  whence  146''  36'. 

Zoisite  is  dosely  isomoiphoua  with  epidote.  If  the  figure  266  under  epidote  (p.  28)  is  placed 
with  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  angle  of  this 
prism  i-iAl-i  is  115'*  24',  and  -1  A -1=109°  36' ;  and  correspondingly,  the  prismatic  angle  of 
zoisite  is  Ud**  40',  and  the  brachydome  1-t  has  the  summit  angle  109  20'.  The  position  given 
the  crystals  of  epidote  by  Hauy  has  therefore  a  crystallogenic  interest,  and  the  name  he  applied  to 
the  spiecies  peouUar  significance. 

280A.  JADBFTE.    Nephrite  or  Jade  pt.    Jadeite  Damowr,  C  E.,  Ivl  861. 

Mafisive,  with  traces  of  a  foliated  columnar  Btructnre  on  a  Borface  of 
fracture. 

H.=6'5-Y.  G.=3-33-3-35,  fr.  China,  Damour-  3-32,  fr.  Yunnan, 
China,  Brush ;  3*32,  fr.  ornaments  in  ancient  Swiss  lake-dwellings,  Fellen- 
berg;.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apj)le- 
green  to  nearly  emerald-green,  bluish-green,  leek-green,  greenish-white, 
and  nearly  white.  Streak  imcolored.  Translucent  to  subtranslucent. 
Fracture  splintery. 

Oomp.— O.  ratio  for  &,  fi,  Si=l  :  2  :  6,  with  the  protoxyds  mainly  soda;  (J  (f  ]Sra+J&)"+ 
f£l)"  §i^+3  §i;  or,  with  half  the  excess  of  silica  basic;  =,  if  ft=Ca,  Silica  58*4,  alumiaa  22*2, 
lime  6*0,  soda  13*4=100.    It  has  the  0.  ratio  and  constituents  of  dipyre,  while  like  soisite  in 
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Hs  yery  high  epedflo  grayity,  as  remarked  by  T.  S.  Hunt,  who  refers  the  species  to  the  epidote 
group  (G.  &,  June,  1868),  and  gives  the  speoies  the  same  position  in  that  group  as  dipyre  in  the 
Bcapolite  group. 
Analyses:.  1,  Damour  (la);  2,  Fellenberg  (Nat  Ges.  Bern,  1866,  112): 

Si        Si       te      iHg     Oa      ]^a       &       £[ 

1.  China  5917    22-68    1-66    1-16    2*68    12-93      <r.      =100-01  Damour. 

2.  Bwiss  Lake-hab.      68  89    22*40    1*66    1*28    3*12    12'86    0*49    0*20, 2n  0'73= 10103  Fell 

In  an  imperfect  analysis  of  a  specimen  firqm  the  province  of  Yunnan,  China,  obtained  by  R. 
Pumpelly,  Wm.  Cook  &und  (priv.  oontrib.)  Si  59'36,  £l  24*07,  iig  tr^  Oa  0*77,  ^a  13*01,  & 
0-18,  £[  0*80=97*60.  The  analysis  shows  that  Mr.  Pumpelly  rightly  indentifles  this  stone,  the 
I^tsui  of  the  Chinese^  with  jadeite  (GeoL  China,  eta,  117,  118, 1866,  Smithson.  Contrib.,  No.  202). 

Pyr^  etc. — B3.  fuses  roadUy  to  a  transparent  blebby  glass.  Not  attacked  by  adds  after 
fiision,  and  thus  differing  firom  saussurite. 

Oba.~-Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  in  China  for  making  ornaments, 
and  passmg  under  the  general  name  of  jade  or  nephrite.  Mr.  Pumpelly  remarks  that  the /eiteut  is 
perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the  chaiehifmU 
of  the  ancient  Mezicana,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identifies  this  name  with  the  turquois  from  the  vicinity  of  Santa  Fe  (Am.  J.  Sd., 
n.  XXV.  227). 

281,  PART80HXMITII.    Partschin  EaicL,  Ber.,  Ill  440,  1847,  Ber.  Ak.  Wien,  xiL  480. 

MonocUnic.  I A  I=9V  52',  ^^=52°  16',  0  A  i-i=127^  44',  0  A  U= 
148°,  0  A  7=116°  5',  U  A  14,  ov.  (?,=116%  O  A  i==126°  51'. 

H.=6-6— 7.  G.=4-006,  v.  Hauer.  Lustre  a  little  greasy,  feeble.  Color 
yellowiBh,  reddish.    Subtranslucent.    Fracture  subconchoidal. 

Oornp^— 0.  ratio  for  ft,  S,  Si,  1  : 1  :  2,  as  in  garnet,  and  near  spessartine.  Yon  Hauer 
obtained  (L  a,  })  Si  36-63,  H  18-99,  ^e  14*17,  Mn  29-28,  Oa  2-77,  H  0S8. 

Oba. — In  very  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
Transylvania. 

282.  OAOOUNTTB.  Schwarzer  ZeoUth  (fir.  Ytterby)  Cfeym-,  OieU's  Ann.,  1788.  Ttterbit  (Siti- 
catB  of  Alumina,  Ox.  Iron,  and  a  new  earth)  CfadoUn^  Ak.  H.  Stookh.,  1794;  Eh^berg^  ib.,  1797 
(naming  the  earth  tetbia).    Gadolmit  KUx^,  (Ak.  Berlin,  1800),  Beitr.,  iiL  52,  1802. 

Orthorhombic.  /A  7=116^  0  A  l-i=114^  24';  a\li  c=2-2054  : 1 : 
1-6008,  Nordenskiold,  or  near  zoisite,  if  a  be  made  ^a.    Observed  planes : 


273. 


274. 


Ttterby. 


Ytterl^. 


0\  vertical,  /,  i-t,  i-i,  i-5;  brachydomes,  i-t,  1-1,  2-i;  macrodomes,  f-z, 
J-l;  octahedral,  1,  i,  1-2,  2-5,  f-f,  2-}.    CQeavage  none. 
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<?  A  1-1=125^68' 
(?A  24=109  67 

<?A/=90 


0  A  1=111^2' 
2-tA2-i,  top,=39  64 
i-lAi-J,  top,=110  52 
l-tAl-i,  top,=71  66 


/A«=122^ 
/A  1-2=160  40' 
/A  1=168  68 
i-i  A 1-2,  ov.  i-?,=122  40 


H.=e-5-7.  G.=4-4-6 ;  of  Ytterby  4-097-4-226,  but  after  heating 
4-286— 4-466,  H.  Eose ;  4-36,  from  Hitteroe,  Scheerer.  Lustre  vitreous. 
Color  black,  greenish-black;  in  thin  splinters  nearly  transparent,  and 
grass-green  to  olive-ffreen.  Streak  greenish-gray.  Double  refraction  in 
Hitteroe  crystals,  sometimes  distinct,  with  optical  axes  very  divergent,  in 
others  often  wanting.  In  the  mass  subtranslucent— opaque,  fracture 
conchoidal. 

Oomp^  Var. — Gftdollziite  Taries  widely  in  its  orystala,  and  phTsioal  and  diomioal  olianotera, 
even  in  spedmena  firom  the  same  looaUtji  and  muoL  more  ao  in  tnoae  of  different  The  cryataia 
are  naually  rough  and  irregular,  and  aometimea  oblique  in  different  diioctiona.  HbHj  (Min.,  1822X 
Phillips  (Min.,  1823),  Leyy  (Uin.  Heuland,  ii.  46),  Kupffer,  Scheerer  (Gbm  Korvegica,  8I8X  and 
Waage  (Forh.  Selak.  Ghriatiania,  1864,  and  Jahrb.  Min,  1867,  696)  have  made  it  monocUnie;  and 
Brooke  and  Miller  (Min.,  822,  uamg  the  same  cryst  examined  by  PhillipB),  Scheerer  (Jahrb.  Kin., 
1861,  184),  A.  £.  Nordenakiold  ((Etv.  Ak.  Btockh.,  1869,  287),  and  Maakelyne  and  y.  Lang  (FhiL 
Mag^  rv.  xxviil  146)  have  made  it  orthorhombio: 


OAl-i 
/A/ 


0A« 
OAl-l 

OAH 
/A/ 


PhillipB, 
fr.  £ararfVet 
98° 
160 

115 

B.  a  M., 
fr.  Karar^et» 

90* 


119   30' 


Levy. 

96'  80' 
149    49 

116 

Nordenakiold, 
fr.  Kararfv.  ft 

Broddbo. 
90° 

144    3' 

124    34 

116 


Scheerer, 
fr.  Hitteroe. 


126°  46' 
116 

Scheerer, 
fr.  Ttterby. 

90° 

144  30' 

126  68 

116  30 


Waage, 
fr.  Hitteroe. 
90°  86' 
146    88 
127     12 
116 

Lang, 
fr.  Ytterby. 

90°  ± 
146    82' 


Maakelyne  and  y.  Lang  atate  that  the  omtala  from  Ytterby  are  aometimea  oblique  in  the  direction 
of  one  diagonal,  and  Bometimea  in  that  of  the  other;  they  adopt  Kordenskiold's  calculated  reaulte. 
Waage,  who  makea  the  form  mouodinio,  ennmeratea  the  planea  Oy  /,  i-t,  i-^  1,  -1,  i,  -i,  1-2,  i-i, 
14.  Bib  meaaurementa  were  made  with  the  reflective  goniometer,  and  ag^  well  with  hia  cal- 
culated reaulta;  which,  in  addition  to  the  above,  are,  dA/=89°  81',  Oa  1=111°  29,  Oa-1= 
112°  21',  Oa  i-<=136°  7',  I  A-l=136°  10',  /A  1=168°  8',  /A -1=168°  2'.  Waage  pointa  out  a 
relation  in  anglea  to  epidote,  obaerving  that  the  priamatio  angle,  116°,  which  ia  nearly  that  of 
Boiaite,  correaponda  to  H  A  H  in  epidote  (=116°  82'). 

The  Ytterby  crystala  examined  by  v.  Lang  were  partly  altered.  Deadoiaeauz  (bond  cryatala 
from  thia  locality  part  a  mixture  of  double  and  aingly  refracting  material,  and  part  without  any 
action  on  polarized  light  Amid  the  diveraity  of  reaulta  it  ia  impoaaible  to  decide  which  ia  the 
correct  form. 

The  variationa  in  oompoaition  are  alao  conaiderable.  The  Ytterby,  Finbo,  and  Broddbo  gadolinite 
afford  approximately  the  formula  &*  Si;  that  of  Hitteroe,  &"  Si',  the  0.  ratio  between  the  baaes 
and  ailioa  being  approximately  4 :  8,  aa  in  eudaae.  That  analyzed  by  Bahr  and  Bunaen  haa  the 
0.  ratio  3  :  2. 

Analyaea:  1,  2,  Berzeliua  (AfhandL,  iv.  148,  389);  3-6,  Berlin  (Diaaert  GadoL  XTpaaL,  1844, 
and  (Rfv.  Ak.  Stookh.,  1846,  86);  7,  BerzeUua  (L  o.);  8,  Bichardaon  (Thorn.  Min.,  L  410)*  9,  10, 
Scheerer  (De  Foaa.  Allanit,  etc.,  Berolini,  1840,  and  Pogg.,  IvL  479) ;  11,  KonigCAnn. Ch.  Pbarm.; 
cxxxviL88): 


Si 
L  Fhibo  25*80 

2.  Broddbo      24*16 


Be 


*       Oe 

46-00    16-69 
45*98    16-90 


*e 
10*26 
11*34 


Oa 


» ign.  0*60=98-36  Beneliua. 
,  ign.  0-60=98-93  Berseliua. 
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8.  Ttterbj 

4.  " 

5.  " 

6.  " 

7.  KararfVet 

8.  " 


26-62     

26-26     

24-66  2-18 
24-86  4-80 
2918  2*00 
24-66  1106 


t 

6000 


t-90 


14-44 


Ca 


46*63       6-08      20-28 


49-60 
61-46 
47-30 
46-20 

9.  Hitterde      25'78    967    46-67 


7'64» 
6-24« 


10. 
11. 


26-69  10-18 
22-61     6-96 


44-96 
84-64 


1-30,   %  0-64^  Si  0-48,  t,  0-19,  JTa  0-18= 
100-66  Beriin. 
0-60,  Sfe  0-11,  il  0-28,  t  0-21,  Sa  0-20= 
98*46  Berlin. 
16*03    0*46,  %,  Ad  (r.=99*61  Berlia 
1301    0-60,  Mn,  fig  1-11=100*97  Beriin. 
3-40  9e8-00    8*16,  Hn  1-30,  ft  6-20=99-63  Beraelias. 
4-60  9e  14-66     ,  ^  0-60= 100*66  Biohardsoo. 

1-81      11-68    0-34,  iia  4-76=100-71  Scheerer. 

—      1218    0-28,  £a  6-83*=99-42  Scheerer. 
l7-38»»      9*76    0-88,  Pe  4*73,  %  0-15,  Sa  0-88,  fl  1-93= 

99*87  Eonig. 
*  WltboxydofLttitfaADom.         ^  £  8-98,  66  2*8«,]^  8-88,  Ia8-Sl. 

Of  Beflin's  analyses,  the  tint  two  were  of  the  glassy  gadolinite. 

The  ozjgen  ratio  between  the  bases  and  silica  in  anal.  1  is  1  :  1*02;  in  2, 1  :  1 ;  in  3, 1  :  0-94; 
fai  4,  1  :  0-94;  in  5,  I  :  0*85;  in  6,  1  :  0-92;  in  9,  10,  1  :  0*72.  Oonnell  obtained,  for  a  speoimen 
labeDed  Fahlun,  &  2700,  Be  6*00,  9e  14*60,  1r  86-50,  <Se  14*33,  Oa  0*60=98-88  (Edinb.  N.  PhiL 
J.,  1886,  June);  which,  taidng  the  iron  as  protoxjd,  gives  the  oxygen  ratio  for  It+Be,  Si, 
1  :0-92. 

Pyr.,  etc. — ^The  glassy  variety  is  unchanged  in  the  dosed  tube,  but  if  heated  B.6.  the  assay 
gives  for  a  moment  a  bright  hght,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayish-green  in  color  without  Aising.  The  splintery  variety  swells  into  cauliflower-like  ramifl- 
eations  and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slighUy 
acted  upon  by  salt  of  phosphorus.    Decomposed  by  muriatic  acid  with  gelatinization. 

Ob0«--Gadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden ;  also  at  Ytterby,  near  Stockholm ;  at  each  ^daoe  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  often  endrded  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granite.  At  Kararivet  crystals  have  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  iu  Greenland;  in  trap  near  Galway,  Ireland;  imbedded  in  granite  in  Oeylon;  at  Brevig 
and  Hitterde  in  the  southern  part  of  Norway,  orystaJs  sometimes  4  in.  across  and  twins  at  this 
bstlocaUty. 

Kamed  after  the  Bussian  chemist,  Profl  Qadolin. 


283.  MOSAHDRITB.    Erdmtmi,  Jahresb.,  zxL  178,  1841. 


/A  /about  117"^  16',  /A  i4=12V  10'  to  120°  40',  ^4  A  i-l 
/Ai-S=160°  to  16V,i4Ai-i=:15V  20,  Descl.     Cleav- 

'  i,  and 


I :  iri  perfect.  CrystalB  long  prisniB,  nsually  flattened  parallel  to  i-i,  i 
mtudmally  striated.    Also  massive  and  fiorous. 


Orthorhombic? 
=139°  40'  to  UV 
age 
longi 

H.=4.  G.=2'93— 8-03.  Lustre  of  cleavaffe-faoe  between  vitreous 
and  greasy,  of  other  surfaces  resinous.  Oolor  reddish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
ish-brown. Thin  splinters  translucent,  bright  red  by  transmitted  E^ht. 
Double  refiraction  feeble;  optic-axial  plane  vertical,  and  normal  to  i-i; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  i-?,  Descl. 

Oomp^— Analysis  by  Berlin  (Pogg.,  156, 1863) : 

Si 
29^3 

There  is  some  Sin  with  the  ¥e.  Beckoning  the  "II  with  the  bases,  as  forming  part  of  a  sesqni- 
ozyd,  as  in  sphene  and  keilhauite,  the  oxygen  ratio  of  the  protoxyds,  sesquio^^ds,  and  silica,  is 
nearlf  1:2:3,  or  of  bases  and  sUksa  1 :  1  (precisely  Hi'b*l :  15*86),  affording  the  formula 
(i  ft'+i  fi)*  Si'4-  H  H.  This,  excluding  the  water,  is  the  formula  of  epidote,  to  which  the  species 
may  be  related. 

Pyr.,  •to«— In  the  closed  tube  gives  water.  B.B.  ftases  with  intumescence  at  8  to  a  brown 
With  salt  of  phosphorus  in  &.F.  gives  a  violet  bead  (titanic  add)  and  with  borax  in  0  J*. 


ti     0e,La,5 

9e 

Mg 

Ca 

*ra 

ft 

la 

9-90       26-56 

1-88 

0-75 

19-07 

2-87 

0-52 

8-90=100-38 
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gives  an  ametbystiiie  bead  (manganese).  Deoomposed  bj  mniiatic  add,  with  separation  of  sflics 
and  fonnation  of  a  dark  red  soluticm,  which,  on  heating,  gives  off  chlorine  and  becomes  yellow. 

Obs. — Occurs  at  Brevig,  in  syenite,  with  leuoophanite,  euooUte,  el»oUte,  s^girite,  black  mica 
on  the  island  of  IiammaDskaret  near  Brevig,  Norway.    Readily  undergoes  alteration. 

Desdoizeauz  observes  that  mosandrite  may  be  regarded  approziirately  as  isomorphoos  with 
zoisite,  in  which  i-l  Af-5=151''  48',  /a/=116^  16'  (Hin.,  L  633). 

284.  ZLVATTB.    Yenite  (fr.  Elba)  Leliivre,  J.  d.  IL,  zzL  65,  1807.  Ilvait  Sbfms,  Oiykt,  L  356, 
1811.    lievrit  Wenk,  HofBtn.  Min.,  ii  a,  876,  1812.    Wehrlit  v.  Eob^  Gnmdz.,  313,  1838. 

Orthorhombic.  I /\  7=112°  38',  0  A  l-i=146°  24'  -^a :  J :  c==0-66608  : 
1 : 1-5004.  Observed  planes :  0 ;  vertical,  I^  i-lj  i-l^  i-2,  t-J,  i-2,  i-S,  i-I,  i-f  ? ; 
domes,  1-t,  8-t,  ^,  2-i ;  pyramids,  1 ;  in  zone  t-i :  1,  2-2,  8-S,  4-i  ;  in  zone 
i-i :  1,  2-2,  3-«. 


aai 


0  A  3-t=116^  39' 
0  A  24=138  29 
<?  A  1=141  24 
(9  A  f  1=167  31 

0  A  2-t=138  29 

1  A  1,  mac.,=139  32 


1  A  1,  brach.,=117^  27' 
i-2Ai-2=143  8 
l-t  A  l-i=112  49 
i-2  A  i-2,  brach.,=106  16 

/A  i-2=160  34 

/A  1-2=164  45 


Lateral  faces  nsnally  striated  lon^tndinallj.    Cleavage : 
parallel  to  the  longer  diagonal,  indistinct.   Also  columnar  or 
II  If  compact  massive. 

^<::3-^^  Il.=5-5-e.  G.=3-7-4-2;  3-994,  fr.  Elba,  Haidinger; 
^""^-"^  8-9796,  ib.,  Stromeyer;  3-825— 4-061,  ib.,  Lelifevre;  3-711, 
fr.  Nassau,  Tobler.  Lustre  submetallic.  Color  iron-black,  or  darkgrayish- 
black.  Streak  black,  inclining  to  green  or  brown.  Opaque.  Fracture 
uneven.    Brittle. 

Oomp.— 0.  ratia  from  Tobler's  anaL  (Na  7),  for  ft,  »,  9i=3  :  a  :  6u  whence  (f  &"-|-lS)»Si« 
=Si]ica  32*8,  sesquiozjd  of  iron  28*4^  prot.  id.  31*6,  lime  12'3=100;  and,  aa  the  spedmena  were 
partly  in  cryatala  (havhig  the  planea  t-2,  1-%  1, 1),  this  may  be  the  normal  composition  of  the  spe- 
cies.   This  yariety  is  of  low  spedflc  gravity,  and  contains  mnch  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  unisihcate.  In  Bammelsberg's  (Ifo.  S)  the 
0.  ratio  for  ^  fi,  gi,  1^=1108  :  6*76  :  15*90  :  1*42 ;  or  forft+fi,  Si,  ^=9  :  8  :  0*76.  In  anaL  2, 
the  last  ratio  is  7  :  6  :  0  4,  and  in  Ka  6,  6  :  6  :  0. 

Stadeler  found  water  »  constant  insredient)  and,  as  it  was  not  expelled  below  ignition,  regards 
it  as  basic  His  doaely-agreeing  analyses  give  for  lt+fi|  ^i,  ^  the  O.  ratio  9:8:1,  and  for  Oa, 
^e,  9e,  2  :  4  :  1.  If  H  be  basic,  the  0.  ratio  of  bases  and  silica  is  6  : 4.  whichis  expressed  in  the 
formulioa«,  &«,fifai-. 

Bat  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  we 
may  reasonably  infer  that  impurities  are  present  (as  staurotide  exemplifies,  p. . . .)}  &nd  that  these 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  gothite,  which  mineral  loses  its  water 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  general  for- 
mula (&\  fi)*Si"+m9e]Q[;  with  the  0.  ratio  for  bases  and  silica  7  :  6,  m  would  equal  i. 

Analyses  :  1,  Stromeyer  (Unters.,  872) ;  2,  same  with  v.  Eobell's  estimation  of  the  iron  (Schw. 
J.,  bdi.  166);  8,  Bammelsberg  (Fogg.,  L  157,  840,  Min.  Gh.,  740);  4^  6,  Waokemagel  and  Franks 
(Min.  Ch.,  ib.) ;  6,  Stadeler  (J.  pr.  Gh.,  xdx.  70) ;  7,  Tobler  (AmL  Gh.  Pharm.,  xdx.  122): 


1.  Elba 

a.    " 

8.  " 

4.  " 

5.  " 
6. 


Si        21      Pe       te      Sn    An     Oa       fit 

29-28    0-61     52-54    1-69     18-78    1-27 =99-07  Stromeyer. 

29-28    0-61    23-00    31*90    159     18*78    1-27=101-48,  Str.,  Koh. 


29-83  22-56  32-40  150  12-44  1-60=100-32  Ramm. 

29-45  25-79  28*60  0*94  1549  =100*27  WadremageL 

29*61  21-09  32-71  1-56  14-47  =99-43  Franke. 

129-84  20-84  34-13  101  12*78  2-43=100-53  Stadeler. 

7.  Nassau     38'80  22*57  24*02  —  678  11*68  1*12=99-47  Tobler. 
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koed  Ikvrtte  la  hm  sf  aiem  next  to  e^ptdoto* 

— BJ3.  fiiMi  q^oiet^  at  3'&  to  &  btiick  magnetic  befld.     With  thi»  Suxes  reacts  for  irou. 

^  triTii  iJid  ft  f«acCioa  for  man  galeae,     Gel)jtinis.^9  with  tniirioti<?  iii?id. 

It  toutkdtm  the  ftio  la  Marina,  ajad  at  Oaipe  Ci^Ij^mitn,  tm  Elbti^  by  M.  La!ii>vi^,  in  ISO 3, 

im  m  Uf^  »oliUj7  crjifitalu,  and  aggrt?|j;at^  cr^atallisationa  m  dfulomlte  with  pjroX' 

so  found  at  Foemun  in  Norway ;  in  Siberia;  near  Audreaabcrg  in  the  Hanii  at  the 

MriDO  in  Tuscan  J*  granulnrt  m  limestone  with  octinobte ;  near  Prtdiizzo^  Tyrol,  in 

niweber^  iu  i^ony  ;  at  Bke^n  in  Norwaj ;  at  Eebmn  in  Na«aan ;  at  Kangtifdlimraulc 

i«  fonnerly  foond  at  Cumberlund^  R.  I.^  in  ^lender  blade  or  browmab-black  crystals, 
uaru  along  with  magnetito  and  hornblende;  also  at  Milk  How  quarry^  Soin«r?ll]a, 

Deidoiieaux,  Ann,  d,  U.,  Y.  riil  402,  and  his  Mineralogie,  1862,  from  whom  the  nbovo 
(ten;  his  cakjnlatlonB  were  made  (torn  1  A  1  and  1-i A  1-i  The  obaerr&d  angle  /a/ 
l\    Aho  HeaBenberg,  Miti,  Not,,  Ko,  UI.  K 

wile  trota  tlie  XiUtin  name  of  tho  ii^land  (Klba)  on  which  tt  was  found;  Lkvriienii&rltB 
lUCe  uhould  hiiTe  bei'n  Jetiite)  in  commotnoratiou  of  tho  battle  of  Jena,  in  1806. 
\  and  later  the  Frfneii^  liave  rightly  rejected  ttio  name  ^cn*i?,  on  the  grontid  that 
iOiih  of  poltUcai  hoatiiity  or  triumph  um  opposed  to  the  spirit  of  Bcietioo.     Dead^jl^ 

JVom  near  Bytown,  Canada,  analyzed  by  f,  8.  Hunt,  gave  (Logan's  Rep,,  1  &5H,  1865) 
-10,  Pe  10'80,  P^  &6a2,  Mg  3  59.  Ca  0*64,  ign.  I"20=9l4^&& ;  and  ia  wfi^rr^d  by  him 
Kl  i»  bbciCr  submetallic,  and  roaKnetK^  with  two  oblique  dtwvages;  H.=5"5;  0.== 
i&d  In  powder  it  gelatiniEcs  with  acida.  The  composition  ia  e"8S£?titially  tJiiit  of  fay- 
9  tnbitanee,  although  8t»tod  to  oontain  some  bLaok  miea  and  red  granular  ^aruet^  haa 
id  to  be  a  ftimaoe  sl«^ 

%  probably  Uerrite,  aa  tngfesfced  by  Zipser.  It  is  mn^siTe  graimlar.  IL=6— 6*5. 
kailivia  by  Wehrio,  ^i  3i'<30,  fe  riSB,  Uu  0*28,  ftl  012,  i'e  16  78,  Ca  5-84,  (i  100 
,  fbKa  with  difficulty  on  the  edges.    Imperfectly  solublo  in  muriatic  add.    From 

Igikm  aa  /  in  lieTTite>  tho  fonn  iMH^omes  rery  nearly  teti^onal,  affording  /A  /withk 
loT&O^  OaU=U*J'  U\  MA14=112'  4^\ 


TTB,  Etp<k«  do  Schorl  (fr,  Oiaans)  Schreiimr^  1781,  de  Llsle^s  Criflt,  iL  353,  1 7 S3. 
i^t,  Schorl  tmuBparent  lentlcnlalre  {(t.  OisansX  de  Liitk,  ib^  and  J.  de.  Thys.^  xtrl.  66| 
nmemtein  (fr.  Tbtun)  iTen^  Bergm.  J,,  G4,  261,  1788,  GlM0Ohr>r]  Blumtrtb.,  Nat^ 
i©rl  violet,  Tandite,  DektJJidh.,  Sciagr.,  L  287,  1792,  Ajiinit©  IL,  X  4  }L,  v*  Sftii 
liL  ti^Ol.     Tbumite. 


ic     Ciyst&ls  uBuaUy  broad,  and  acute-edged. 
18  %11 


tn 


Dauphl[iy« 


CornwalL 


;  m^O,  jP='/,  u^r,  a  (brachydO  :  b  (macrod,) :  o=0*49a<J6  : 1 : 
Obserfed  planefl^  v.  Bath ; 
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In  zone  P. 
"        P 


With  also  A*=2-}'.    Interfacial  angles 


P  A  r=134^  45'  P  A  t^=135^  81'  u  A  t>=147^  31' 

P  A  g=116  24  Pa  «=146  42  t^  A  ?=164  26 

P  A  m  ((9)=90  4  P  A  y,  ov.  «,=100  48  tN  «=143  35 

P  A  i=151  6  P  Nw,  adj.,=119  31  r  A  a=139  13 

P he,  adj.,=184 ^    uN «=152  3  r  A t^=115  38 

Qeava^e :  iA,  ip)  qnite  distinct ;  in  other  directions  indistinct.  Also 
massive,  lamellar,  lamellaB  often  curved ;  sometimes  granular. 

IL=6-5— 7.  G.=3-271,  Haidinffer;  a  Cornish  specimen.  Lustre  highly 
fflassy.  Color  clove-brown,  plum-bme,  and  pearl-gray ;  exhibits  trichroism, 
different  colors,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen  in 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucent. 
Fracture  conchoidal.  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  (L) 
and  antQogue  ^T)  poles  being  situated  as  indicated  in  figure  276  (G.  Rose). 
Double  re&action  strong. 

Oomp.— 0.  ratio  for  ft,  fi,  B,  Si,  1  :  1*8  :  0*6  :  8-6 ;  whence  for  ft+S-f-B,  Si,  3*8  :  S-e.  or  I  :  1 ; 
whence  (ftVSi«-|-2fi«9i»-f-iB«Si«=(ft«,  fi,  B)»  Si«.  Acoording  to  Boae,  ft\§i,B)«+2fi(Si,B). 
AnaljBes  :  1,  Hiainger  (liin.  SchwecL,  170);  2,  Wiegmaim  (Schw.  J^  tttji.  462);  3-6,  Rammela- 
*»rg(Poggt  1,363): 


Si 

B 

SI 

9e 

»n 

6a 

fif< 

t 

1.  Wennland 

41-50 

..._ 

18-56 

7-86 

10-00 

25-84 

— ,  ign.  0-80-98-66  Hiainger. 

2.  Treseburg 

45-00 

2-00 

1900 

12-25 

9-00 

12-60 

0-25 

100  Wiegmann. 

8.  Dauphiny 

43-68 

5-61 

15-63 

9-46 

3-05 

20-67 

1-70 

0-64=100-43  Bamm. 

4.        ** 

48-46 

tmd 

16-80 

10-25 

2-74 

19-90 

1-56 

undBamnL 

6.  Treaeburg 

48-74 

16-66 

11-94 

1-87 

18-90 

1-77 

— ,  B,  K  and  loss  6-62  Ranun. 

6.  Ural 

48-72 



16-92 

10-21 

116 

19-97 

2*21 

— ^  B,  &  and  loss  6-81  Banun. 

Bammelaberg  states  that^  in  the  last  two  analyses,  4*6  of  the  last  entry  in  each  is  not  too  large 
an  estimate  for  the  boric  acid. 

Pyr^  eta — ^BJ3.  Aises  readily 'with  intamesoenoe,  imparts  a  pale  green  color  to  the  O.F.,  and 
fUses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  0 J*,  gives  an  amethystine  bead  (man- 
ganeseX  which  in  B.F.  becomes  yellow  (iron).  Fosed  with  a  mixture  of  bisulphate  of  potash  and 
fluor  on  the  platinmn  loop  colors  the  flame  green  (boric  acid).  Not  deoampoeed  by  adds^  bat 
when  preyiously  ignited,  gelatinizes  with  muriatic  add. 

Obs. — ^Axinite  occurs  in  implanted  e^ssy  cLove-brown  crystals,  at  St  Gristophe,  near  Bonrg 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz;  at  Santa  Maria,  Switzerland;  at  the  sil- 
ver mines  of  Kongsberg,  in  smaller  crystals ;  with  hornblende  or  magnetic  iron  in  Normark  hi 
Sweden ;  in  Oomwall,  of  a  dark  color,  at  the  BotalladE  mine,  where  it  also  occurs  massive,  form- 
ing a  peculiar  kind  of  rock  with  garnet  and  tourmaline;  at  Trewellard,  at  0am  Silver  near  La- 
morran  creelc,  and  at  Bosoawen  OlifilB  in  St  Burien ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of 
Tavistock ;  at  Thnm  near  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coqaim- 
bo,  Chili,  at  the  mine  La  Buitre ;  at  Phipeburg,  Maine,  with  yellow  garnet  andidoorase ;  at  Wales, 
Maine ;  at  Gold  Spring,  N.  T. 

For  recent  artides  on  cryst..  Deed.  Min.,  L  615;  Hessenberg,  Mul  Not,  Ka  T.  p.  27,  £  28; 
V.  Bath,  Fogg.,  cxxviiL  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  an^es,  are  from  v. 
Bath.  Fig.  1  is  from  Rose  and  Kess  on  the  Pyrodectridty  of  Avinite,  Schrift  Ak.  Berlin,  lix.  876. 

Axinite  admits  of  a  high  polish,  bat  la  defldent  in  delicacy  of  cdor. 
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Well  named  from  aitpiif  tm  axe,  In  anoBioxi  to  the  form  of  the  crystalB.    The  name  yanolUe  Ig  of 
earlier  date ;  bat  it  means  violei-6km6t  aad  ylolet  is  not  a  oharacteristic  odor  of  the  mineral 
AIL — Crystals  altered  to  chlorite  oecur  on  Dartmoor  in  Devonshire,  England. 

286.  DANBUBira.    Danburite  SkBpard^  Am.  J.  Sd.,  xzzr.  137, 1889. 


Triclinic.    Approximate  angles. 
P  A  T=93^  nearly,  P  A  e=li 


,PaM=110 
135^. 


126' , 

and  P,  lesB  so  parallel  to  T.  Crystals  imbeciSed,  and 
often  an  inch  broad.  Also  dissenunated  massive,  with- 
out regular  form. 

H.=7.  G.=2-96,  Silliman,  Jr. ;  2*957,  2-958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
hut  usually  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle. 

Oomp.— 0  ratio  for  ft,  B,  8i=l  :  8  :  4 ;  Ca«  8l-f-B*  Sl"=(i  Ca»+f  B)* 
§i'=Smca  48*9,  bono  add  28*4,  lime  22*7=100.  Analyses :  1,  2,  Smith 
and  Brash  (Am.  J.  QcL,  IL  xvi  365) : 

Si  B  £l9e  Ud  Oa  i£g 

1.  4810  27-73  0-30  0-66  22*41  0'40 

2.  48-20  27-16  1-02  22*88  undeL 


and70^MAT=54°,and 
Cleavage :  distinct,  parallel  to  M 


279 


ign. 

0-60=100. 

0-60=99*2C 


Emi  was  the  first  to  detect  the  boric  add,  bat  as  he  admits  (Emi*s  Kineralogy  simplified,  p. 
147),  his  analysis  was  incorrect — ^the  mineral  not  containing  the  10  p.  c.  of  alkalies  announced  by 
him,  as  directly  proved  by  Smith  and  Brush.  Shepard  stated  (L  a)  that  the  mineral  had  8  p.  c. 
of  water  without  boric  aoid ;  and  yet  it  is  certain  tlmt  the  mineral  was  the  same  that  was  investi- 
gated by  Smith  and  Brush. 

Pjrr.,  erta — ^Yields  no  water  in  the  dosed  tube.  B.B.  fuses  at  3*6  to  a  colorless  glass,  and 
imparts  a  green  color  to  the  O.F.;  this  is  heightened  by  moistening  the  assav  with  sulphuric  add 
before  heating.  Not  decomposed  by  muriatic  add,  but  suffldently  attadced  for  the  solution  to 
give  the  reaction  of  boric  acid  with  turmeric  paper.  When  previously  ignited  gelatinizes  with 
muriatio  add. 

Obfl« — Occars  with  orthodase  and  oligodase  in  dolomite  at  Danbuiy,  Ck>nnecticnt.  It  has  some 
reaemblanoe  to  chondrodito  in  color,  lustre,  and  brittleness,  but  is  distinotly  deavable,  although 
the  planes  of  deavage  are  often  irregular ;  it  may  be  readily  reoognized  by  its  pyrognostic  char- 
acters. 

287.  lOUTXI.  Spanischer  Lazulith  th  SdUotihmm,  Hofll  Mag.  Ifku,  L  169,  1801.  lolith  (fr. 
Spain)  Wem,;  KarsL  (with  desor.),  Tab.,  46,  92,  1808.  loUthe  K,  TabL,  61,  221,  1809. 
Dichroit  Oordier^  J.  d.  M.,  zxv.  129,  1809,  J.  de  Phys.,  Ixviii  298,  1809.  StohiheUito  Gadolm, 
Mem.  Aa  St  Pet,  vi.  566.  Peliom  (fir.  Bodenmais)  Wern^  Hoffio.  MLl,  iv.  b^  117,  1817. 
Cordierite  Xua»,  TabL,  ii.  219,  1813;  iC,  Tr.,  iiL  5,  1822.  Hard  Fahlnnit  Lndissaphir, 
Wasaeraaphir  in  Qerm.,  Saphir  d'ean  in  Fr.,  of  Oeylon  Jewebry. 

Orthorhombic.  In  stont  prisms  often  hexagonal.  /A7'=:119°10'and60*' 
50',  <?Al-?=150''  49'.     Observed  planes:  0:  vertical. 


-  A  vg 
— ^^v,  --W  ,  - «  , , .  „— *-^  ^^  .  v^*^«,«gv> .  ^^  distinct ; 
i-i  and  0  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with  0.  Twins :  composition-face 
I.    Also  massive,  compact. 

H.=:7~7-5.     G.=2-56-2-67;    2-5969,   Greenland, 
Stromeyer;  2-65— 2-6643,  Haddam,  Thomson;  Ostgoth- 
land  2-64,   Sadermanland  2-61,  Schiitz;  2-605,  Mursinka^  Kokscharof. 
Lustre  vitreous.    Color  various  shades  q{  blue,  light  or  dark,  smoky-blue ; 
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pleochroic,  being  often  deep  blue  along  the  yertical  axis,  and  brownish* 
yellow  or  yellowish-grav  perpendicular  to  it.  Streak  uncolored.  Trans- 
parent— ^translucent.  Fracture  subconchoidal.  Double  refraction  feeble  ; 
bisectrix  negative,  normal  to  0. 

Oomp — 0.  ratio  for  bases  and  silica  4  :  6  or  1  :  1^.  The  state  of  ozydAtion  of  the  iron  is  stOl 
unascertained,  and  hence  there  is  uncertainty  as  to  the  proportion  between  the  protozyds.  and 
sesquloxyds.  The  ratio  usually  deduced  fw  fi^  £i,  Si  is  1  :  3  :  6.  The  formulA  2  ft  Si+fi"  §*, 
which  corresponds  to  this  ratio,  =,  if  Mg  :  f*e=2  :  1,  Silica  49*4^  alumina  33*9,  magnesia  8*8, 
protoxyd  of  iron,  7-9=100. 

Analyses:  1-3,  Stromeyer  (Unters.,  329,  431);  4,  5,  Schutz  (Pogg.,  liy.  666);  6,  Scheerer 
(Pogg.,  IzyiiL  319) ;  7,  Hermann  (Koksch.  Min.  BusaL,  iii  267) ;  8,  Stromeyer  (Untersudi.,  329, 
431);  9,  Bonsdorfr(Schw.  J^  zzxiy.  869);  10,  Schutz  (Pogg.,  liy.  666);  11,  Thomson  (Ifin^  L 
278);  12,  0.  T.  Jackson  (This  Min.,  1844,  406,  G.  Bep.  K.  Homp.,  184): 


£1 


Fe 


i&ji 


1.  Bodenmals 

2.  Greenland 

3.  Fahlun 

4.  Ostgothland 


48-36 
4917 
60-26 
48-6 


6.  Siidermanland    49*7 


6.  Krageroe 

7.  Mursinka 

8.  Finland 

9.  " 

10.  " 

11.  Haddam,Ot 

12.  Unity,  Me. 


(i)  60-44 
60-66 
48-64 
49-96 
48-9 
49-62 
48-11 


31-71    8-32 
3811    4-34 
32-42    4-01 
30-6     10-7 
32-0      6-0 

82-96     

80-26     4*10 
31-73     6-69  Sib  0*70 
32-88    6-00        0-03 
80-9      6-3  0-3 

28-72  11-68        1-61 
82-60    7-92        0-28 


0-88 
0-04 

01 
0-1 

0-60 


% 
1016 
11-46 
10-86 

8-2 

9-6 
12-76 
11-09 
11-80 
20-46 
11-2 

8-64 
10-14 


Ca      fi 


0-6 
1-12 


0-23 


0*69=99-46  Stromeyer. 
1-20=99-81  Stromeyer. 
1-66,  Sin  0-68=99-87  Stromeyer. 
1-6,  undec.  0-2= 100-3  Schutz. 
2-1,  undec.  0-6=100-6  Schutz. 
1-02,  Fe  1-07=99-36  Scheerer. 
2-66,  Li  0-64=100  Hermann. 
1-69=99-66  Stromeyer. 
1-76=100-06  Bonsdorff. 
1-9,  undec.  1-6=101-1  Schutz. 
— =100-80  Thomson. 
0*60=99-49  Jackson. 


Pyr.,  eto.— B.B.  loses  transparency  and  fiises  at  6—6-6.  Only  partiaUy  decomposed  by  acid& 
Decomposed  on  fhsion  with  alkaline  carbonates. 

Obs. — lolite  occurs  in  granite,  gneiss,  homblendic,  chlorite  and  taloose  schist,  and  allied  rocks, 
with  quartz,  orthodase  or  alblte,  tourmaline,  hornblende,  andalusite,  and  sometimes  beryL  Also 
rarely  in  volcanio  rocks. 

At  Bodexmiais,  Bavaria,  it  is  met  with  In  granite,  in  crystals,  along  with  pyrrhotine,  blendeip 
chalcopyrite ;  the  yariety  is  the  ^fHAom  of  Werner,  named  from  rlXco;  in  allusion  to  its  smoky  blue 
color.  It  occurs  in  quartz  at  Ujordlersoak  in  Greenland;  in  granite  at  Cape  de  Gata,  in  Spain ; 
at  Erageroe  in  Norway ;  Onjerfn,  in  Finland  (^toinAetZife) ;  Tunaberg,  in  Sweden ;  Finspaong  in 
Ostgothland ;  Brunhult  in  Sudermanland ;  Fahlun  {Jvaard  fahbiniie) ;  Lake  Laach,  with  sanidin ; 
at  Oampiglia  Maritima,  Tuscany,  in  a  trachytic  rock,  containing  also  mica,  quartz,  and  sanidin. 
Geylon  affords  a  transparent  yariety,  in  small  roUed  masses  of  an  intense  blue  oobr,  the  sapphire 
cPeau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  yein  in  gneiss ;  sparingly  at  the 
chrysoberyl  locality,  in  an  altered  or  fahlunite  condition ;  abundant  in  quartz  with  garnet  and 
yellowish-green  feldspar,  near  the  Norwich  and  Worcester  Bailway,  between  the  Shetucket  and 
Quinnebaug,  where  the  gneiss  has  been  quarried  for  the  road.  At  Brimfleld,  Mass.,  on  the  road 
leading  to  Warren,  near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Bichmond,  N.  H., 
in  takx>se  rock,  along  with  anthophyllite. 

lolite  is  occasionaQy  employed  as  an  omamentid  stone,  and  when  cut  exhibits  different  colors 
in  different  directions. 

Named  lolite  flrom  tow,  violet,  and  X(9«r,  stone;  Dieh/roUe,  from  its  dichroism ;  Oordieriie,  after  Gordier, 
the  geologist^  who  first  studied  the  crystal  of  the  species ;  SkinheiUU  hy  Gadolin  after  Mr.  StemheiL 
Lucas  and  Hauy,  who  adopt  oordierite,  rejected  ^e  earher  names  iolite  and  dtchroUe  because  tiie 
former  is  not  always  applicable,  and  the  latter  is  equally  applicable  to  yarious  other  stones.  Bpi- 
dote,  pyroxene,  and  a  multitude  of  other  names,  if  judged  by  the  same  code,  would  be  found  to  haye 
no  better  claim  to  recognition. 

•  Alt — The  alteration  of  iolite  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  is  most 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  This  change  may  be  a  sim  • 
pie  hydration  (fahlmdte,  etc.) ;  or  a  remoyal  of  part  of  the  protoxyd  bases  by  carbonic  add ;  or 
the  introduction  of  oxyd  of  iron;  or  of  alkalies,  forming  pinite  and  mica^  The  first  step  in  the 
change  consists  in  a  diyision  of  the  prisms  of  lolite  into  plates  parallel  to  the  base,  and  a  pearly 
foliation  of  the  surfaces  of  these  plates ;  with  a  change  of  color  to  grayish-green  and  greenish- 
gray,  and  sometimes  brownish-gray.  As  the  alteration  proceeds,  the  foliation  beconies  more  com- 
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plete ;  afterward  it  may  be  lost  The  mineral  in  this  altered  condition  has  manj  names :  as 
hydrous  ioliie,  pinUe,  ccUaspUite^  fahkimiej  honsdorffite^  emnarkUe^  MyrophyllUe,  giganLoUle^  praseolite, 
aapasiolUe,  Finite,  as  far  as  it  is  altered  ioUte,  indudes  properly  the  alkaline  Innds.  Fahlunlte  and 
the  following,  excepting  the  last,  correspond  to  ioUte+aq.  In  most  cases  if  the  water  of  the 
altered  iolite  be  indud^  with  the  bases,  the  oxygon  ratio  between  the  bases  and  silica  becomes 
1:1;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  is 
owing  to  the  £abct  that  its  silica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
is  not  saturated  with  bases.  Regarding  the  water  of  the  altered  mineral  as  basic,  esmarkite,  chUh 
rophyUiie^  gigandoUiA,  and  praseoliie  will  have  the  formula  (ft',  ^)  Si ;  and  fakkmite  and  bonsdorjfUe^ 
containing  twice  as  muc^  water  as  the  preceding,  would  have  the  formula  (&\  S)  Si+^  If 
1  :  3  :  5  :  0  be  the  oxygen  ratio  for  ft,  fi,  Si,  ]9[  in  iolite,  1:3:5:1  will  be  the  ratio  for  esmar' 
ktie,  etc,  and  1  :  3  :  5  :  2,  for  fahkin^  etc.  Weissite^  tberiiey  huroniie  are  names  of  other  min- 
ends  supposed  to  be  altered  iolite. 

For  the  distinguishing  characters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
PisiZE,  Fahluiotb,  and  Cataspilitb,  under  Hn)fions  Siuoatbs. 


MICA  GROUP. 

The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  prismatic 
angle  120° ;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tongh,  laminflB ;  (3)  potasn  almost  invariably  among  the  protoxyd  bases 
and  alumina  among  the  sesquioxyd ;  (4)  the  crystsSlization  either  hexa- 
gonal or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surface. 

Soda  is  sparingly  present  in  some  micas,  and  is  characteristic  of  the  hydrous  spedes  paragonite 
(p.  ).  Lithia,  rubidia^  and  cffisia  occur  in  lepidohte.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophylhte.  It  is  usually  regarded  as  in  the  state  of  titanic  add  replacing  silica ; 
but,  foe  reasons  eteewhere  giyen,  it  is  here  made  basia 

1.  0.  ratio  for  bases  and  silica  1  :  1. 

288.  PHLOQOPms.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  It,  ft  between  2  :  1  and  6  :  3.  (3)  Optic-axial  an^e  3*''~20°.  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic. 

289.  BiOTTDB.  (1)  Contains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  ft,  S  about 
1  :  1  (rarely  1  :  1^  or  1  :  2.)  (3)  Optically  uniaxia],  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic. 

290.  LEFmoMBLANB.  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  It,  S  about  1 :  8.  (3)  Optically  like  biotite.  (4) 
Folia  brittle,  hardly  at  all  elastic. 

291.  AioriTB;  lepidomelane  haying  the  0.  ratio  for  It,  S=l :  2. 

292.  AsTROPHTLLiTiL  (1)  Contains  much  titanium,  zirconium,  eta,  with  little  alumina.  (2)  0. 
ratio  for  ft,  II  between  2  :  1  and  6  :  3,  nearly  as  in  phlogopite.  (3)  Optio-«xial  angle  exceeding 
90°.    (4)  Folia  brittle,  but  slightly  elastia 

2.  0,  ratio  for  bases  and  silica  1  :  1^  to  1  :  2. 

293.  KuscoTiTB.  (1)  Contains  potash  almost  alone  among  protoxyds.  with  no  magnesia^  or 
rarely  a  littie;  and  alumina  as  the  prindpal  sesquioxyd.  ^2)  0.  ratio  for  B,  fi  1  :  6  to  1  :  12,  and 
for  ft+fi,  Bi  mostiy  1  :  1^.  (3)  O^tio-axial  angle  40**  —76°.  (4)  Folia  tough,  elastic,  except  in 
some  hydrous  or  altered  kinds. 

294.  Lbpidolitb.  (1)  Contains  lithia,  mbidia,  and  cassia,  with  potash  as  the  prindpal  protoxyd, 
and  with  alumina  as  the  prindpal  sesquioxyd.  (2)  0.  ratio  for  ft+fi,  Si  mostly  1  :  1^.  (3)  Optic- 
axial  diveigence  70*— 78  . 

295.  Cbyofhtllitb.  (1)  Same  constituents  as  lepidohte.  (2)  0.  ratio  for  ft+fi,  Si=l  :  2.  (8) 
Optic-axial  angle  50°— 60*.    (4)  Folia  tough,  elastic. 

The  spedes  of  the  Ifica  group  graduate  into  the  hydrous  micas  of  the  Mai^garodite  group  (p. 
) ;  and  through  these  they  also  approadi  the  foliated  spedes  of  the  Talc  and  Chlorite  groups, 
especially  the  latter. 

The  micas  were  regarded  as  of  one  spedes  until  1792,  when  lepidolite  was  made  distinct  The 
eoriier  synonymy  therefore  may  be  convenienUy  giyen  here. 
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PImj  probably  indnded  the  mineral  mica  with  the  Laapis  apecuUxiris  (xxxvL  45)  or  SdenUe ;  and 
the  shavings  or  scales  of  Lapis  speeuia/ris  strown  oyer  the  '*  Oircas  Maximus,  *'  to  produce  an 
agreeable  whiteness,  were  probably  those  of  a  soft  silverj  mica  schist  His  Hamvmochrysoa  also 
(zxxTiL  73,  named  firom  i/ifiof,  aavd,  xP^^^t  ffo^)  "^^b  probably  sand  from  a  yeUowish  mica  schist, 
which  abounds  by  the  road-side  in  many  mica-schist  regions.  Agrioola  speaks  of  the  deceptive 
character  of  this  silvery  and  golden  dust,  as  dted  below.  This  silvery  and  golden  mica  in  scales 
is  the  Oat-silver  and  Cai^gM  of  mediieval  Europe.  The  following  is  the  synonymy  of  the  mineral 
since  the  time  of  PUny : 

Mica,  ijnmodirysos,  colore  argento  ita  simile  sit,  ut  pueros  et  rerum  metallicarum  imperitos 
dedpere  possit,  Oerm,  Glimmer,  Eatzen-Silber,  Agric^  Foss.,  264,  447,  Interpr.,  466, 1546.  Speca- 
laris  lapis  adulterinus  flexilis  sexangulorum  CapeHer^  Prodr.  Giyst,  26,  1723.  Mica  [Talc  not 
indudedl,  Yitrum  Muscoviticum,  Y.  Butheniticum,  Skimmer,  Yar.  alba  (Kattsilver),  flava  (Elatt- 
guU),  rubra,  viridis  [Chlorite  fr.  Sahlberg],  nigra,  squamosa,  radians,  fluctuans,  hemispherica) 
Votf.,  Min.,  129,  181,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Yerre  de  Moscovie,  etc,  Fr.  TrL  WalL, 
L  241,  1753.  Mica,  Glimmer,  Yitrum  Muscoviticum  (in  plates),  Mica  squamosa  (in  scales)  OronsL, 
Min.,  88,  1758.  Isinglass  (in  large  plates).  Glimmer  or  Mica  (in  small  scales)  pt  (rest  Talc, 
Chlorite)  HiU^  Foss.,  10,  18,  1771.  Glimmer  [Chlorite  and  Talc  exduded]  Wem.,  Bergm.  J.,  37, 
1789. 

The  word  mica  has  been  said  to  come  from  the  Latin  rrUcOj  a  crv/mb  or  grain,  as  it  was  formerly 
applied  especially  to  the  mineral  in  scales.  It  is  usually  derived,  however,  from  the  Latin  Trvica/re^ 
signifying  (like  the  (German  name  Olimmer)  1o  shine, 

288.  PHZiOOOFim.    Magnesia-Mica  pt    Bhombic  Mica.    Rhombenglimmer  pt    Phlogopit 
(fr.  Antwerp,  N.  Y.)  BreUk.,  Handb.,  398,  1841. 

Orthorhombic.     /a/=120'',  and  habit  hexagonal.      Prisms  usually 

oblong  six-sided  prisms,  more  or 


281 


282 


less  tapering,  with  irregular  sides  ; 
rarely,  when  small,  with  polished 
lateral  planes.  Cleavage  basal, 
highly  eminent.  Not  known  in 
compact  massive  forms. 

H.  =  2-5-3.  G.  =  2Y8~2-85. 
Lustre  pearly,  often  submetallic,  on 
cleavage  surface.  Color  yellowish- 
brown  to  brownish-red,  with  often 
something  of  a  copper-like  reflec- 
tion; also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  folia. 
Thin  laminae  tough  and  elastic. 
Optical-axial  divergence  3° — 20°, 
rarely  less  than  5° ;  in  fig.  282, 
which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  16°. 

Oomp^— Mostly  (ix  ft'+A  S)*  8i* ;  the  bases  indude  magnesia  aad  little  or  no  iron.  Poasibly 
for  all  (}  &'-hi  B)*  Si^  as  in  anaL  by  Bammelsberg.    Phlogopite  is  a  true  Magnesia  mica. 

Analyses:  1,  Meitaendorff  (Pogg.,  Iviii  167);  2-4,  Orawe  (Am.  J.  ScL,  XL  x.  896);  6,  Bam- 
melsberg (Za  G.,  xiv.  758) ;  6,  Svanberg(Ak.  H.  Stockh.,  1889,  176);  7,  Delesse  (BulL  G.  Fr.. 
n.  ix.  121) ;  8,  id.  (Ann.  d.  M.,  V.  x.  619) ;  9,  0.  Bromeis  (Pogg.,  Iv.  112) : 


Antwerp. 


Xl       Po      Ag     Ca     Sa      K       ft      F 


1.  Jeflferson  Co.,  N.  T.  (f)  41-30 

2.  Edwards,  K.  Y.  40*16 


16*85 
17-36 


1-77    28-79  

28-10   


0-06*  9-70 
0-63  10-56 


0*28 


3*80  Meitzend. 
4-20=101  Orawo. 


^Wlth 


Uthla. 
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3.  EdwardB,  N.  T. 

6.  Gk>nyemear 
6.  Sala 


7.  Voflges 


5n.,  gnh. 


gi  Si 

40-36  16-46 

40-36  16-08 

41-96  18*4'7 

42-46  12-86 

87-54  19-80 

41-20  12-37 


te    i£n    i[g     Oa    ^a 

29-65   4-94 

30-26   4-89 

212  0-66  2712  0-34     <f. 
7-11  1-06  26-39 


Herrchenberg,  5r.  42*89    6-09  9el0'59   — 
*Iiidade8  6'08ofFe*O*. 


IS      £[      F 
T-23  0-96   — =99-48  Orawe. 

6-07   2'66=99-80  Orawe. 

9-87  0-60  2-98=98-96  Ramnu 
6-03  8-17  0-62,  Mg0-36,Ca  0-10 
=99*16  Syanberg. 
7-17  1-61  0-22=99-97  Delesae. 
7-94  2-90  1-06,  Li  0*22=98-64 

24-88  0-76  0*36  13'15  2*30   =100-47  Brom.  * 

^  Bockonad  m  1-67  Mn*0*. 


1-61  0-10  30-32  0-70  100 
9-51»  1-60^  19-08  1-63  1-28 


The  Sala  mica  of  Ko.  6  has  not  been  examined  optioally ;  yet,  as  it  agrees  nearly  in  atomio 
proportions  with  phlogopite,  it  appears  to  belong  here.  It  was  dark  g^reen  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg;  the  analysis  is  here  cited  from  the  original  paper  by  Svanberg. 
Grawe's  analyses  afford  the  0.  ratio  1*77  :  1  :  2*69=7  :  4  :  11,  and  Meitsendorff's  nearly  the  same. 
The  silioo-fluorids  in  the  former  are  about  ^,  and  in  the  latter  ^.  Ot.  of  Na  6,  2*81,  Rammels- 
berg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:6;  and  8,  about  4^  :  3  :  9.  The  latter 
mica  is  a  brown  or  greenish  kind  from  the  rode  called  by  Delesse,  Minette,  occorring  at  Ser- 
Yanoe  in  the  Yosges ;  the  ratio  may  become  that  of  biotite  when  the  state  of  ozydation  of  tho 
iron  is  ascertained ;  G.=2-842.    Ko.  9  gives  the  ratio  12^  :  6  :  22^ ;  it  is  from  near  L.  Laach. 

Pyr^  etc. — In  the  dosed  tube  gives  a  httle  water.  Some  varieties  give  the  reaction  for  fluorine 
in  the  open  tube,  while  most  give  htUe  or  no  reaction  for  iron  with  the  fluxes.  B.B.  whitens  and 
fuses  on  the  thin  edges.  Completely  deoompoeed  by  sulphuric  acid,  leaving  the  silica  in  thin 
scales. 

Ob8« — ^Phlogopite  is  espedaDy  characteristic  of 'serpentine,  and  crystaUine  limestone  or 
dolomite. 

Occurs  in  limestone  in  the  Vosges  (anaL  7,  8).  Indudes  probably  the  mica  found  in  limestone 
at  Alt-Kemnita,  near  ffirsdiberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  oolor,  having  the 
optical  angle  5''  80'  and  parallel  to  the  shorter  diagonal  (Grailioh);  and  a  brown  mica  from  lime- 
stone of  Upper  Hungary,  affording  Qrailich  the  angle  4**— e^*. 

Occurs  at  the  following  localities  in  the  U.  States ;  spedmens  from  which  afforded  the  optical 
ang^  annexed,  all  measured  by  B.  Silliman,  Jr.  (Am.  J.  ScL,  IL  x.  372),  excepting  one  by  Blake 
Cib.,xiL6): 

1.  Pope's  MiDs,  St.  Lawrence  Oo.,  N.  T.,  glassy  transparent 

2.  Edwards,  N.  T.,  rich  reddish  brown 

3.  St  Lawrence  Co.,?  N.  T.,  yellowish 

4.  Vrooman's  Lake,  N.  T.,  in  long  crystals  of  a  yellow  oolor 
6.  Edwards,  N.  Y.,  rich  yellowish-brown  oolor 

6.  Warwick,  Orange  Oo.,  K.  T.,  in  limestone,  yellovrish 

7.  lUls  of  the  Grand  Oalumet,  Oanada,  yeUowish-green  crystals  many 

inches  long 

8.  Pope's  Mills,  St.  Lawrence  Oo.,  N.  T.,  Isrge  crystals,  fine  yellowish- 

brown 

9.  Edwards,  N.  T. ;  2d  specimen,  yellowish-brown 
10.  Ohurch's  Kills,  Bossie,  N.  T.,  resembles  the  Pope's  Mills 
IL.  l^ear  Skinner's  Bridge,  Rossie,  N.  T.,  silvery-yellow  mica 
12.  OarMe,  Mass,  rich  yellowish-brown 
18.  Bossie,  K.  T.,  near  Mrs.  Story's,  light  yellowish 
14.  Pope's  Mills,  St  Lawrence  Oa,  brownish-yellow  hexagonal  crystsl 
16.  Natural  Bridge,  Jefferson  Oa,  N.  T.,  rich  yellow;  associated  with  ser- 
pentine ;  same  as  analyzed  by  Meitaendorff 

16.  bis.,  ib.,  ibi,  another  spedmen 

16.  Edwards,  K.  Y.,  white  silvery,  curved  crystals 

17.  Vicinity  of  Bossie,  N.  Y.,  rich  yellow-brown ;  probably  the  same  as 

Gk)uvemeur 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  color 

19.  Upper  Ottawift,  Oanada,  reddish-yellow,  transparent 

20.  Moriah,  Essex  Oa,  N.  Y.,  very  dark  smoky  red  Bst'd 

21.  Somerville,  K  Y.,  faint  brownish 

22.  Burgess,  Oanada  West,  bronzy,  almost  metallio,  semi-transparent  if 

thin ;  opaque  in  plates  a  line  thidc ;  slightly  elastic  only ;  found  with 
apatite  in  sandstone 
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28.  Pranklm,  K  J.,  bronzy-yellow  About  14*  B.  S 

24  Burgess,  Oanada  West,  whitish-yellow  About  10  ** 

26.  Pine,  St.  Lawrence  CJo.,  N.  Y.,  rery  dark  ohye-brown  Est*d  10—12  " 

26.  Amity,  N.  Y.,  opaque  silvery  white  10—12  " 

27.  Warwick,  Pa.,  brownish  diye-green  About  10  Blake. 

Phlogopite  occurs  also  at  Gouyemeur,  N.  Y.,  of  a  brownish  copper-red ;  at  Sterling  Mine,  Mor- 
ris Co.,  K.  J.,  rich  yellowish-brown,  inclining  to  rod,  in  limestone ;  at  Suckasunny  mine,  N.  J., 
deep  olive-brown,  indioing  to  yellow,  in  limestone ;  Newton,  N.  J.,  yellow,  in  limestone ;  Lock- 
wood,  Sussex  Co.,  N.  J.,  deep  olive-brown,  like  the  mica  of  Fine,  N.  Y.,  in  limestone ;  at  St  Je- 
rome, Canada,  reddish-coppery.  The  cryrtals  at  Clarke's  Hill,  St  Lawrence  Co.,  are  very  largo, 
sometimes  nearly  two  feet  long;  fig.  281  represents  one  in  the  oabmet  of  W.  W.  Jeflferis,  which 
is  20  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  6*71  pounds.  Senarmont  found 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  15^ 

Named  from  ^Aoyonr^,  fire4ike,  in  allusion  to  the  color. 

Alt.— The  phlogopites  are  quite  liable  to  change,  losing  their  elastidly,  beoommg  pearly  in 
lustre,  with  often  brownish  spots,  as  if  from  the  hydration  of  the  ozyd  of  iron.  In  some  cases 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  serpentine  pseudomorph  after  phlog- 
opite from  Somerville,  St  Lawrence  Co.,  N.  Y.,  afforded  Lewinstein  (Z8.  Ch.  Phann.,  1860,  16) 
&  47-24,  M  2-82,  Mg  88-28,  *e  TIO,  Na  0-67,  4  0-67,  fi  14-87=100. 

289.  BlOrmi.  MagnesiarMica  pt,  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenus 
(fr.  Vesuv.)  BreOh^  Handb.,  382,  1841.  Bubellan= Astrites  trappicus,  Breilh.,  ib.  879.  Biotit 
Eausm.,  Handb.,  671,  1847.  Rhombenglimmer  (fr.  Greenwood  Pumaoe)  KermffoUt  P<^gg.,  hcxiiL 
661. 

Hexagonal.  jBAjB=62°  57',  cryBtals  fr.  VesuviuB,  HeBsenberg;  a= 
4*911126.  Habit  often  monoclinic.  Observed  planes :  O;  rhombohedrons, 
^'A"i^  prism  i-2;  pyramids,  ^2,  f  2,  f  2,  1-2^  f  2,  2-2,  f  2,  f  2,  4-2 ; 
f-H  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  Yesuvian  crystals. 

O  A  5=100°  0  A  f  2=98°  41' 

O  A  -1-2=121  25'  O  A  2-2=95  49 

106  59  <?  A  4-2=92  55 

101  30i  <?  A  1=113  47 

Prisms  commonly  tabular.  Cleavage :  basal 
highly  eminent.  Often  in  disseminated  scales, 
sometimes  in  mafisive  aggregations  of  cleavable 
scales. 

H.=2-5— 3.  G.=2-7— 3*1.  Lustre  splendent,  and  more  or  less  pearly 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  sur- 
faces vitreous  when  smooth  and  shining.  Colors  usually  ^een  to  black, 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminae,  un- 
less the  laminae  are  very  thin ;  such  thin  laminae  green,  blood-red,  or  brown 
by  transmitted  light;  rarely  white.  Streak  uncolored.  Transparent  to 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  diver- 
gence, from  exceptional  irregularities,  but  the  angle  not  exceeding  5°  and 
seldom  1°.  , 

Oomp.,  Var.— Biotite  is  a  magnesia-iron  mioa,  jMyrt  of  the  alumina  beins  reptooed  by  aesqui- 
ozyd  of  iron,  and  protoxjd  of  iron  and  magnesia  existing  among  the  protoxjd  bases.  Black  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analjrses  yaiy  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  oxydation  of  the 
iron ;  and  the  exact  atomic  ratio  for  the  species  and  its  limits  of  variation  are  therefore  not  pre- 
dselv  understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  giving  the  formula 
(ift'+ifi)*Si',  which  is  the  formula  of  garnet    In  some  cases  the  ratio  u  apparently  near 
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1  :  H  :  2^  and  1:2:3;  and  through  species  oontaining  much  iron  it  passes  to  micas  of  the 
species  annite  and  lepidomelane. 

The  analyses  below  are  arranged  in  two  divisions ;  (A)  having  the  0.  ratio  approximately  )  : 
1  :  2 ;  (B)  having  other  varioas  ratios. 

Analyses:  A.  1,  v.  Kobell  (Kastn.  Arch.  Nat,  zii.  29);  2,  8,  Smith  A,  Brush  (Am.  J.  ScL,  IL 
zvL  45);  4,  V.  Hauer  (Ber.  Ak.  Wien,  ziL  485) ;  5,  Smith  &  Brush  (La);  6,  J.  L.  Smith  (Am.  J. 
ScL,  n.  xlii.  91);  7,  v.  Kobell  (L  c);  8,  v.  Kobell  (J.  pr.  Oh.,  xxxvi.  309);  9,  Bromeis  (Pogg.,  Iv. 
112);  10,  CJhodnef  (Pogg.,  IxL  381);  11,  Chodnef,  with  oxyd  of  iron  by  Mitacherlich  (J.  pr.  Oh., 
IxzxvL  1);  12,  Ejerulf  (J.  pr.  Gh.,  Ixv.  187);  J  3,  H.  Rose  (Gilb.  Ann.,  Izzi.  13);  14,  0.  Bromeis 
(Bischof's  Lehrb.  GeoL,  ii.  1418);  16,  Bukeisen  (Kenng.  Ueb.,  1856-57,  86);  16,  Scheerer  (Za 
G.,  xiv.  60);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  xxiii.  54);  19,  Klaproth  (Beitr.,  v.  78); 
20,  U.  Rose  (Pogg.,  i.  75);  21,  v.  KobeU  (Kastn.  Arch  Nat.,  xiL  29). 

B.  22,  23,  Scheerer  and  Bube  (Z&  G.,  xiv.  56);  24,  Yarrentrapp  (Pogg.,  IxL  381);  25,  Delesse 
(Ann.  Ch.  Phys.,  IIL  xxv.  14);  26,  Svanberg  (Ak.  H.  Stockholm,  1839,  172);  27,  Kjerulf  Q.  c.); 
28,  Svanberg  (L  c,  177);  29,  Haughtou  (Q.  J.  G.  Soc.,  xviii.  418);  30,  H.  Bose  (No.  20  above), 
81,  Y.Kobell  (Na  21  above),  with  2fit8cherlich*s  determination  of  the  iron. 


A.  0.  ratio  <»pproximatdy  1:1:2. 


1.  l£onroe 

2.  " 
8.      " 


Si      £l  9e  te 

40-00  16-16  7-50  

89-88  14-99  768  

89-61  15-11  7-99  


Sn 


4.  **  40-21  19-99    7-96 

5.  Putnam  Co.39-62  17-35    6'40 


Mg 
21-54 


21-16 
23-85 


6.  Ohester,Ms.39-08  15-88    7-12    0-31  2368 

7.  Greenland  41-00 16-88    4-60  6-06  18-86 

8.  Bodenmais  40-86  15-13  13-00    2200 

9.  Vesuvius    39-75  15-99    8*29    24-49 


10. 
11. 

12.  " 

13.  L.  Baikal 

14.  L.  Laach 

15.  Tyrol 

16.  Brand 

17.  " 


(})  40-91  17-79  11-02   19-04 

40-91  17-79    8-00  703      19-04 

44-68  19-04    4-92    20*89 

42-ijl  16-06    4-93    2597 

4302  16-85  11-63    18-40 

88-48  15-71  14-49«  ir.  17-28 

37-18  17-53    6-20  15*35]S(n0'31  9*05 


Oa       STa     &  fi 

10-83  300 

1-12    9-11  1-80 

10-20  1-36 

1-66    0-90    5-22  2*89 
1-ul    8-95  1-41 

2-63    7-50  2-24 

8-76  4-30 

8-83  0-44 

0-87  8-78  0-75 

0-30  9-96   

0-30  9-96    

2-06    6-97  0-17 

0-71    1-15    8-60 

ir. 11-42  2-76 

0-79    2-93    5 14  3-62 


37-06  16-78    6-07  16-37        W.        9*02     057    2-86    5-96    3-77 


18.  Harzbuig   36*17  1809    870  13-72      1116 

19.  Siberia        42-50 11-50  22-00     20        9-00 

20.  Mlask         4000  12-67  19-03     0-63    16-70 


0-62    ir. 


21. 


42-12  12-83  20-78 


16-16 


7-59  2-28 
10-00  100 
5-61  

8-58    1-07 


0-60,  Ti  0-2= 

99-76  K. 
0-96,  a  0-44= 

99*16  &  &  B. 
0-95  01 0-44= 
98-96  S.  &  B. 

=r98-97  H. 

1-20,010-27  = 

99-06  S.  So  B. 
0-76=98-60.  S. 
^.=99*35  K. 

=  100*26  K. 

gangue  0*1 

=98-62  B. 

=99-02  0. 

=9803  0. 

=98-97  K. 

0-65=97 -16  R. 

=100*36»B 

=100-09  B. 

Ti  2-47  = 

100-57  8. 

*i  3*64»'= 

101-10  K. 
0-86=98*59  S. 

=98  K. 

2-00  ft,  Pe  1-63. 

=97-27  R 

=101-63  K. 


B.  0.  roHo  approxinuUeiy  1:2:8,   1  :  1^  :  2^,  e^ 

22.  Freiberg     37-60 17-87  12*98      9-95     0*20    1016     0-45    8*00      0*83    8-48    ti  3*06= 

99*42  9L 
28.        "  36-89 16-00  16*29      6-95    9-66     1-76  6-06    440    tH  816= 

100-16  a 

24.  Zaierthal    39-86  16*07  18-21 16*60     0*42  [18*68,  loss  incL],    Varr. 

26.  Alpfl,<ft.^  41-22  13-92  26-90 1*09      4*70     2*58    1-40      6-05    0*90     1-58=100-34  D 

ft  Much  ammoniacal  water  gtven  off  on  ignitton,  and  aaal.  made  on  the  mlnenU  after  thos  diying. 
b  Containing  Fe  and  AL  e  Aa  pabUahed,  protozyd. 

20 
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Si 

£1       9e 

*e 

^n 

% 

Ca 

JTa 

fe 

ft 

P 

26.  Pargas        4258 

21-68  10-89 

0-75 

10-27 

1-04 

8-46 

3*85 

0-51=99-02  a 

27.  £ifel,&r.-&n.43-]0 

15-05  25-89 

10-82 

0-81 

0-82 

4-62 

160 

1l  1-03= 

103-69  E 

28.  BosendiOil  44-41 

16-86  

20-71 

0-46 

11-26 

1-60 

4-06 

1-13 

0-41  =  101-68  a 

29.  Gar. Wood  44-40 

21-62  10-72 

3-96 

1-28 

6-14 

2-70 

0-74 

6-18 

1-20 

=98-84  H. 

30.  Kiask        40-00 

12-67    1-97 

15-39 

0-63 

16-70 

<r. 

5-61 

2-10  iTi  1-63= 
95-70  R. 

31.        "          42-12 

12-88    2-63 

16*32 

16-16 

8-68 

1-07 

=98-60  K. 

In  anal  5,  G.=2-80,  the  mica  talolike,  pale  jrwlL-gn.  by  transmitted  light,  inelastic,  vazy, 
probably  somewhat  altered;  6,  chlorite-like,  with  emery,  etc.;  8,  G.=2*7;  16,  17,  from  the  Erz- 
gebirge ;  18,  from  gabbro,  opt.  char,  not  g^yen ;  22,  23,  bronze-brown  to  black,  in  gneiss ;  25,  out 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  Vesnvian  biotite,  anal  12,  0.  ratio  for  ft,  S,  Si=10-06 :  10*86  :  23-17 ;  anal  10,  9*87 
12-88:  21*24=1  :  1^:  2^;  anal  11  (10  as  modified  by  KitscherlichX  9-25  :  9*93  :  21*24.  AnaL  16, 
as  it  stands,  gives  the  ratio  1  :  1^ :  2^ ;  18,  1  :  1  :  If ;  22  to  29,  nearly  1 :  2  :  3,  but  some  defi- 
ciency of  protozyds  in  *i7,  28,  making  the  ratio  nearer  1 :  2f :  4.  The  last  two,  30,  31,  are  the 
analyses  by  Bose  and  y.  Kobell,  Noe.  20,  21,  with  the  ^e  and  9e  as  recently  determined  by  A. 
Mitscherlich.  Mitscherlich's  results  change  the  ratio  from  1 :  1 :  2  to  nearly  5:3:  10,  or  the  ratio 
approximately  of  phlogopite ;  and  if  his  determination  should  be  snstahied,  the  Siberian  mica 
imalyzed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  {Chrornglimmer)  of  &  green  color,  from  Schwarzenstein,  in  ZillerthaL  af- 
forded Schaf  hautl  (Ann.  Ch.  Pharm.,  xlyi  326)  oyer  5  p.  a  of  oxyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6*4  :  9-6  :  24-75=2  :  3  :  8.  Ho  obtained  Si  47*68,  Xl  15-15,  ^r  6-90,  Pe  5*72,  Mn 
105,  Mg  11*68,  :^a  117,  Jfc  7-27,  fl  2-86=98*88. 

Vyr^  eto^-Same  as  phlogopite,  except  that  with  the  fluxes  it  giyes  strong  reactions  for  iron. 

Obs^Biotite  was  first  shown  to  be  optically  uniaxial  by  Blot,  after  whom  it  Is  named ;  and, 
later,  to  be  hexagonal  in  crystallization  by  Marignac  (BibL  Unly.,  1847,  Suppl  vi  300);  Brooku 
and  MQler  (Min.,  387);  Kokscharof  (Min.  BussL,  ii.  291);  and  quite  recently,  and  after  careful 
measurements,  by  Hessenberg  (Min.  Not,  No.  yii  15,  1866).  But  still  the  crystals  are  often 
slightly  biaxial,  aa  first  remarked  by  Silliman  (Am.  J.  Sd,  XL  x.  372,  1850),  and  W.  P.  Blake 
(ib.,  xiL  6,  1851);  and  later  by  Doye  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Gh.  Phys.,  HI. 
xxxiiu  391,  xxxiy.  171X  Grailich  (Lehrb.  d.  Kryst,  1856),  and  others.  On  the  ground  of  the 
biaxial  character  obseryed,  Desdolzeaux,  in  his  Min.,  l  88,  1862,  made  the  species  orthorhombic. 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silyery- white  yar.  fr.  Easton,  Pa. ;  a 
crimson  fh>m  Topsham,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Ca,  N.  Y. ;  a 
dark  bottle-green  from  Moor's  Slide,  Ottawa,  Canada ;  and  seyeu  different  yarietios  fVom  Yesuyius. 
But  the  diyergonoe,  which  was  in  all  yery  small,  was  not  measured.  One  of  the  uniaxial  micas 
examined  by  Biot  is  stated  by  him  to  haye  come  from  Topsham,  Me.  Kokscharof  found  some 
crystals  ttom  Yesuyius  true  uniaxial. 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailidi  (two  or  three  of  the 
micas  perhaps  phbgopites): 


1.  Axial  pkme  paraild  to  (he  longer  diagonal 

1.  Greenwood  Fnmaoe  O""— r  Grailich. 

2.  Pellegrino,  Tyrol;  hexagonal;  in  limestone  0  — 1        ** 

3.  Karosulik,  Greenland ;  sea-green  1  — 2  Grailich. 

4.  Lake  Baikal;  dark  brown  1  —2        " 
6.  Adun-Tsohilon,  Siberia;  reddish-brown,  in  dolomite  (phlogopite?)  1  — 2        ** 

6.  Ceylon;  dear  green,  transparent  1  — 2  Senarmont 

7.  Philadelphia;  dear  oliye-green  (phlogopite ?)  8 — 4        " 


X  Awicd  plane  paraiMloihe  shorter  diagonal 

1.  Yesuyius;  so-called meroxene 

2.  Yesuyius ;  dull  green  to  colorless 

3.  Yesuyius;  brownish-green 

4.  Yesuyius;  bluish 

6.  Yesuyius ;  greenish-black  in  pumice 

6.  L.  Baikal;  deep  brown,  transparent,  hexagonal 


0°— 1°  Graflidi. 

1  " 

2  " 

3  " 


Senarmont 
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7.  Easton,  Pa ;  iiflyery  white  I*— 2*  Grailich. 

8.  Fassa,  Tyrol ;  resembliiig  merozene  1  — 8        " 

9.  EastoD,  Pa. ;  green  3  — 4        " 

Grailich  found  the  angle  0^  or  zero,  in  mica  f¥om  Zillerthal ;  Norway,  dark  green ;  Kariat, 
dark  olive-green;  Retzbanya,  greenish  to  colorless;  Ooshen,  pistachio-green;  Leonfelden,  black; 
Magnra,  dark  red ;  Altenberg,  dark  bluish ;  Horn,  black ;  Besztercze,  dark ;  Anaksirksarklichf 
liver-brown. 

The  Yesuvian  biotite  found  on  Mt  Somma  (Meroxene  of  Breith.)  occurs  in  brilliant  crystals 
with  numerous  polished  facets.  Other  foreign  localities  are  named  in  connection  with  the  anal- 
yses. The  mica  f^om  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anaL  l\ 
occurs  in  large  and  very  regular  rhombic  prisms  (sometimes  5  or  6  in.  across)  oblique  from  an 
aaOe  edge ;  and  also  in  tetr^ednd  pyramids ;  the  faces  of  the  pyramids  indine  to  the  deavage 
plane  at  1 13"  to  1 14*' ;  t.  Kobell  gives  for  the  angle  R  A  B  (faces  of  the  pyramid)  7 1"*  to  72°.  This 
is  the  same  mica  with  that  analyzed  by  Smith  and  Brush  (anaL  2,  3),  as  Prof.  Brush  has  assured 
himself  by  an  examination  of  von  Eobdll's  specimens  at  Munich. 

Alt. — RuMlan  is  considered  an  altered  biotite ;  it  occurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  spedes,  as  in  granite 
at  Brunn  and  Thierscheim.  Among  the  above  analyses,  several  indicate  indpient  change  by  the 
water  and  chlorine  present.    Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol 

The  BukamptUe  of  Eenngott  (Uob.,  1858, 58, 1855,  and  described  under  the  name  ChJarii  ahniiehea 
Mmeral  in  Ber.  Ak.  Wien,  xi  609,  1853)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presborg,  Hungary.  It  is  between  mk»  and  chlorite  in  its  characters.  Color  nearly  black, 
but  in  very  thin  folia  brown  to  hyacinth-red  or  reddish-yellow;  H.= 2^2*6;  G.=2*73.  Com- 
position, according  to  an  analysis  by  v.  Hauer  (L  c.),  §i  38-1 8,  jkl  21*60,  fe  19*92,  Mn  2*61,  Ag, 
by  loss,  13-76,  fl  3*98=100,  giving  the  oxygen  ratio  for  &,  fi,  Si,  fi=l  :  1  :  2  :  |.  The  VoigHU 
of  Schmid  may  also  be  a  hydrated  biotite.    See  under  Htdbous  SnJOATBS^  p.  893. 

290.  XiEPIBOBSBLANB.    Elatumann,  Qel  Anz.  Gott,  945,  1840. 

Hexagonal  i  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.=3.  G.=3*0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  ffrayish-green. 
Opaque,  or  translucent  in  very  thin  laminsB.  Somewhat  brittle,  or  but  little 
elastic.    Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp.y^An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  ft,  5,  mostly  1  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  ^as  to  ttie  state  of 
the  iron  in  most  of  the  analyses.  1  :  8  for  the  ratio  of  ft,  S  gives  (i  ft*4-f  fi)*  3i'.  Differs  Arom 
biotite  in  the  smaller  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  opticcd  characters. 

Analyses :  1,  Soltmann  (Pogg.,  L  664) ;  2,  Svanberg  (Ak.  H.  Stockh.,  178,  1839) ;  8-7,  Haugh- 
ton  (J.  G.  Soc,  XV.  129,  xviil  418,  Phil.  Mag.,  IV.  xviiL  259);  8,  Sling  (Gieb.  n.  Heintz,  ZS.Nat, 
1864,  339): 

•  8i       XI       f»e      *e    lin   Stg  Ca    *a     4     fi 

1.  Wermknd  37*40  11-60  27*66  12*43 0-26      9*20  0-60=99-49  Soltm. 

2.  Abborforss  89*45    9*27  35*78     1-46  2*54  3*29  0*31 5*06  1*83,  Ca  0*82.  F  0*29=r 

99*58  Svanb. 

8.  Jonesed,  Sw.  39-70  12*25  23-55  0*96  1-00  7*25  4*48  0-47  7*30  l-00=99-76  Haughton. 

4.  Cark)w Co.  36-65  1708  28-70  3*55  1*95  307  0*61  0*35  9*45  4*30=99-61  Haughton. 

5.  BaUygihen  86*20  16-95  27*19  0*64  1*50  5-00  0-50  016  8*65  3*90=99  69  Haughton. 
6w  Glenveagh  3616  19*40  26*81  0*62  0-40  4-29  0*58  0-48  900  2*40=99-64  Haughton. 
7.  Canton  35-60  20*80  19-70  7-74  1-70  4*46  0*66  0*10  900  0*25=99*81  Haughton. 
a  Haindor^  SUesia  86*98  20-25  23*14 6*16  2*96  5*44  8  52 =-108-46  Illing. 

The  original  lepidomelane,  anaL  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anaL  4,  5,  6, 
7)  affords  be  a  mean  result,  1  :  8*3  :  4*1 ;  No.  4  is  from  Ballyellin,  and  5,  6,  from  Donegal  Oo.  The 
Abborforss  mica  affords  1  :  4*6  :  6*2 ;  but  if  the  water  be  made  basic,  1  :  3-1  :  4*8 ;  and  anaL  8 
corresponds  to  1  :  8*2  :  3*8 ;  both  near  1:3:4.  The  mineral  of  the  last  has  G.=8'96,  and  ifl 
very  fiuiible. 

Pyr.,  Ota — BJB,  at  a  red  heat  becomes  brown  and  fhses  to  a  black  magnetic  globule.  Easily 
decomposed  by  muriatic  add,  depositing  iUica  in  scales. 
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Obfl.— A  scalv-masBiye  mineral  at  Persberg  in  Wennland,  Sweden,  oontaiuing  imbedded  prisma 
of  hornblende,  the  scales  half  a  line  or  so  across ;  mica-like  at  Abborforss  in  Fmland;  in  granite 
in  Ireland,  at  Ballyellin  in  Oarlow  Co.,  Leinster,  at  Ballygihen  in  Donegal  Co.,  and  at  Canton, 
mostly  in  largish  ciystals  or  plates  (^  inch  across  and  larger).  The  Donegsd  and  Leinster  Co.  mica 
is  optically  uniaxial,  according  to  Hanghton.  The  granite  contains  also  a  white  muscovite  (see 
anal  8-11,  under  Mvscoyitb);  and  in  some  cases  the  black  and  white  form  parts  of  the  same 
ciystal ;  and,  where  so,  the  optic-axial  diveigence  of  the  muscoyite  was  diminished,  according 
to  some  trials,  20°.    Named  from  XcWf,  scaie,  and  /tlUg,  Uack, 

Alt. — Haughton  gfiy^s  the  following  as  the  composition  of  an  altered  form  of  the  blade  mica 
of  Donegal  (5).,  Ireland  (Nos.  6,  6,  above);  it  was  from  Oastlecaldwell :  Si  81-60,  *1  19-68,  Fe 
28-35,  fe  4-04^  An  1*20,  Mg  7*03,  Oa  0*45,  ]?fa  0-74,  £  3-90,  fl  8-68=  100-67.  It  apploaches  a 
chlorite. 

Pterolitb  of  Breithaupt  (B.  H.  Ztg.,  zxiy.  336)  appears  to  be  an  altered  lepidomelane,  of  a 
peariy  lustre,  and  a  color  between  oliye-green  and  liver-brown ;  scaly  massive  in  texture.  In  the 
analysis  by  R.  Miiller  he  found  part  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  not; 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  following  results : 

Si  Si  9e  ^e  %  Ca  iSTa          £:  a 

1.  The  whole            39-38  6'66  19*89  16-43  0-56  6-47  2-81  7*86  .1-39 

2.  Sol  part               36-08  4'99  25*98  14*28         5-43  3*68  7*96  1*31 

3.  InsoL  part           60-14  12-03         23*43         6-88  7*62        

The  0.  ratio  for  the  soluble  part  is  2 :  3  :  6;  for  the  insoluble,  3 :  2  :  10.  It  occurs  at  Breyig^ 
Norway,  with  astrophyllite,  w5hlerite,  sa^te,  etc. 

A  Brevig  mica  afforded  A.  Dufrance  (ZS.  G.,  xlv.  100)  Si  35*93,  Xl  10  98,  Pe  9*82,  te  26*93, 
lin  0-72,  Mg  5-13,  Oa  1*04,  iSfa  6-18,  It  024,  ^  4*30,  *i  0-99=:101-26.  It  is  probably  an  altered 
mica,  as  shown  by  the  amount  of  soda  present. 

Bastonitb  is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  very 
small  optical  angle,  easily  ftisible  into  a  black  enamel,  discovered  by  Dumont  in  a  quartzite  from 
Bastoigne,  Duchy  of  Luxembourg  (DescL  Min.,  498,  1862). 

A  brownish-black  mica  from  Benchthal,  in  the  Scbwarzwald,  with  slight  optic-axial  angle  and 
pearly  metalloidal  lustre,  afforded  Nessler  (Jahresb.,  1863,  820)  Si  38*34,  icl  33*80,  Fe  13*73,  ^e 
7-40,  Ag  0-86,  Iffa  0*56,  t  4*22,  fi  1*36,  P  fr.,  fi  0'60=100-37. 

291.  Annttb  Dana.  The  lepidomelane  of  Cape  Ann,  described  and  analyzed  by  J.  P.  Cooke 
(Am.  J.  Set,  IL  xliii.  222X  differs,  according  to  the  analyses,  in  having  the  0.  ratio  1:2:3,  instead 
of  1  :  8  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occurs  in  plates 
and  disseminated  scales;  H.=8 ;  G.=8'169  ;  color  black;  streak  dark  green ;  opaque,  except  in 
▼ery  thin  folia.    Cooke  obtained : 

Si        XI        Pe      »n      *e      fig      ti       *:     Sfa,  ftb  tt      SiF* 

A.  (})39-65     16-73     1207     0*60    17-48    0*62     0-59     10*66       tr.      1-50    0-62=100-42. 

B.  37*3$    16*66     13'74    0*64     19*03    0*59 10*20    1-76    =100. 

Anal.  B  is  deduced  from  A  on  the  supposition  that  the  mineral  was  mixed  intimately  (as  a 
result  of  contomporan^us  crystallization)  with  cryophyllite,  an  associated  species  at  the  locality, 
and  that  the  amount  of  lithia  indicated  the  proportion  of  ciyophyllite.  0.  ratio  deduced  for  the 
latter  for  ^  S,  Si,  £[=6*2  :  12*1  :  19-9  :  1*6.  It  may  be  found  that  the  biotites  having  the  0.  ratio 
for  &,  fi=l  :  2  should  be  here  placed. 

Occurs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthoclase,  albite,  and  zircon  (cyrtolite). 

292.  ASTROPHYZXITB.    Astrophyllit  Scheerer,  B.  H.  Ztg.,  xiil  240,  1864. 

Orthorhombic;  habit  monoclinic.  /A/=:120°.  Usually  in  tabular 
prisms ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  crystal,  terminating 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160®,  and  the  edge  between  the  planes 
inclined  to  0  125° ;  0  on  the  macrodome  130°.  Cleavage :  basal  eminent. 
Soonetimes  in  stellate  groups. 

H.=3.  G.=:3*324r,  Pisani.  Lustre  submetallic.  pearly.  Color  bronze- 
yellow  to  gold-yellow.    Powder  resembling  that  or  mosaic  gold.     Translu- 
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cent  in  thin  leaves.    Laminae  only  slightly  elastic.     Optic-axial  diver- 
gence 118° — 124° ;  bisectrix  normal  to  the  cleavage-smface ;  Descl. 

Oomp.-*Perbaps  (]fo',S)*  Si*,  the  titaniam  ozyd  being  included  with  the  baseB.  The  protozjds 
indude  prot  of  iron  and  manganese,  with  potash,  soda,  eta ;  the  sesquiozjds  those  of  iron  and 
alnminam ;  the  deutoxyds  that  of  titanium,  and  perhaps  that  of  zirconium.  Analyses :  1,  Pisani 
(a  S.,  Ivi  846);  2,  3,  4,  Scheerer,  ICeinecke,  and  Sieveking  (Pogg.,  cxxiL  113) : 

Si  f!  2r  £l  l^e  ^e      An  %  Ca  Li  ]^a      ]^    ign. 

1.  33-23  7-09  4-97  4*00  3-76  28*58    9*90  1-27  MS  «r.  2-61  582  1-86=9911  P. 

2.  32-21  8*24  3*02  797  21-40  1263  1-64  2-11     2*24  8-18  4-41=99-05  a 

3.  32*35  8*84  8*46  805  1806  12-68  2*72  1*86    402  2*94  4'68=99*51  M. 

4.  33-71  8-76  8-47  8*51  26-21  10*59  005  0*95    3*69  065  4-85= 10044  a 

Pisani'B  analysis  giyes  for  the  0.  ratio  of  ft,  It,  S,  Si,  Ift,  978  :  407  :  2-99  :  17-72  :  l-65=ap- 
prozimately  (water  ezdladed)  10  :  4 :  8  :  17 ;  or  for  bases  and  silica  1:1;  and  SieTeking's  analy- 
sis afTords  9*28 :  417  :  3*42  :  17-97  :  4-31  =r(water  excluded)  1 :  1  for  bases  and  siHca. 

Pyr.,  «to« — ^B.B.  swells  up  and  fVises  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
a  strong  manganese  reaction.  Becompoeed  by  muriatic  add  with  a  separation  of  silica  in 
scales. 

Obs. — Occurs  at  Brevig,  Norway,  in  ziroon-syenlte,  imbedded  in  lamellar  feldspar,  and  assod- 
ated  with  catapleiite,  and  large  prisms  of  black  mica. 

293.  MUSOOVITIL  Common  Mjca;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zweiaxiger  Glimmer,  Oerm.  Muscovite  i)a?ia,  Min.,  356, 1850.  Phengit  v,  Kob.^  Taf.,  62, 1863. 
Kacrlte  (fir.  Maine)  ThanL,  Bee.  Gen.  Sd.,  382,  1886.  Fuchsite,  OhromgUmmer  pt,  SchafhauO, 
Ann.  Gh.  Pharm.,  xliy.  40,  1842.  Taldte  {ft.  Widrlow)  Thumsan,  Bea  Gen.  Sd.,  liL  332,  1886 
[not  Taldte  £t>u7an=maadye  scaly  talc].  Adamsite  8hep,y  Hitchcock's  Bep.  G.  Vt.,  L484, 
1857. 

Orthorhombic.  /A/=120°  Habit  monoclinic.  Observed  planes:  O; 
vertical,  /,  i-J,  i-f,  i-l ;  domes,  6-J,  4rt,  2-?,  -y-i,  l-i,  |-f ;  octahedral  (or  hemi- 
octahedral)  4,  8,  |,  2,  |,  |,  1,  J^,  i,  J,  f ;  6-J,  f  8,  f «. 


0  A  4=94°  20' 
0  A  2=98  38 
(?  A  1=102  60 
0  A  1=106  534 


0  A  i=12r  16' 
O  A  1-5=125  2 
O  A  f  t=114  29 
O  A  61=92  54 

285 


O  A  1-^=106°  53' 
O  A  2-1=98  38 
0  A  4-t=94  20 
0  A  6-8=92  31 


284 


Mlask,  UraL  Binnen  Valley. 

basal  eminent ;  occasionallj  also  separating  in  fibres  parallel 
to  a  diagonal.  Twitis :  often  observable  by  internal  markings,  or  by  polar- 
ized lignt ;  composition  parallel  to  /  consisting  of  six  individuals  thus 
united ;  sometimes  a  union  of  /  to  i-i.  FoUa  often  aggregated  in  stellate, 
plumose,  or  globular  forms ;  or  in  scales,  and  scaly  massive. 

H.=2— 2-5.    G.=2-75— 31.    Lustre  more  or  less  pearly^    Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  dark  olive-green. 
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rarely  rose-red ;  often  diflferent  for  transmitted  and  reflected  li| 
terent  also  in  vertical  and  transverse  (lii-eetious.    Streak  imcoloj 

Sirent  to  translucent.     Thin  lamioEe   flexible   und   elastic,  ^ 
ouble  refraction  strong ;  optic-axial  angle  44^—78*. 

Oomp.— 0.  ratio  for  ft-+-R  §i  1  :  H ;  rarely  1 ;  H,  and  for  %  11  either,  opprc 
I  :  9,  or  1 :  12 ;  ^ftrzpotash  (K)  almost  solely.  These  ratios  may  hcroafL&r  prore 
after  a  correct  determination  in  each  case  of  Uie  dvL^gree  of  oiydAtiou  of  Ibe  irdH 
present,  but  not  over  I  p.  a  has  in  any  case  been  d<?iected. 

"Water  is  often  present,  especially  where  the  ktter  ratio  is  1  :  «5  or  I  :  9 ;  iaj 
amounts  to  5  p.  c. ;  and  the  kinds  containing  3  to  5  p.  c  of  w^t^r  hai^  bf«ti  remt 
cies  Ma/rgarodUe;  making  the  water  basic  in  such  kLnds^  tho  0.  mtjo  (br  kifea  101^ 
1 :  I,  as  in  other  unisilicates.  The  hydrous  kiada  m  iniiduato  into  the  nolivflrotis 
»es  are  here  brought  all  together,  although  the  sp^^eiea  mimjar^^tA  is  mtrodooa 
The  ratio  1  :  1^  may  indicate  that  musooYite  is  a  combiufitioti  of  3  part^  of  a  nmi 
a  bleiHcate,  as  in  the  formula  8  (&*,  fi)*  Si* +2  (ft",  ft)  8i\  But  if  tho  mirienil  U  a  tn 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  osocbs  of  stllca^  tLc 
{t.\  S)'  Si'+li  Si ;  or  else  with  half  the  excess  uf  silica  basics  With  the  0«  raUo  1 
the  bases  correspond  to  |]fc*+?  B;  with  1 :  9,  to  ^  KV  h  Si  wiiL  1  :  J2,  to  ^^ 

The  analyses  are  here  arranged  in  groups ;  p-^ty  aooording  bj  the  fucy^n  rati 
bases  (ft+fi)  and  silica  (Si)  is  1  :  li,  or  1 :  1^  ;  nnd  mhordwfiiMy^  into  thoL^  b  wh 
ratio  between  the  protozyds  (1^)  and  sesquiozyd^i  (ft)  ift  eitlier  1 :  0  approxkriAt^Iy 
12.  It  is  to  be  remarked  that  liie  incipient  alterniioa  of  a  tmt^  ati&iidc*fl  ^fdih  the 
li  little  magnesia,  hme,  or  soda  ()^,  Oa,  or  NaX  with  a  removal  or  j3ot  of  aome  po 
iQcrease  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  \iVX 
duoe  the  intermediate  gradations. 

Analyses:  A,  1.  0.  raUo  0/ ft,  II,  1 :  6;  1,  Ik-lesBo  (Ann.  d,  lU  fV.  tvi.  20i);  3 
(Pogg.,  IxzxL  38);  8,  Schafhautl;  4-6,  Smith  k  Bnieh  (Am.  J.  Sd,  II.  xvt  1^  47, 
Haughton  (PhlL  Mag.,  lY.  ix.  272);  9,  Sullivan  (J.  G.  Soc  Dublin,  It.  155);  10 
U.  c,  and  Q.  J.  G.  Soc.,  xviu.  414,  xx.  280). 

2.  0.  roHo  0/  ft, fi,  1 :  9;  14,  Kussln  (Ramm-,  Uh  SuppL,  75,  aad  Mia  Ch^  W; 
a.,  vil  16);  16,  Schafhautl  (Ann.  Ch.  Pharm.,  xliv.  40);  17,  IB,  Fuchg  (JahrK  m 
19,  Apjohn  (Q.  J.  ScL  Dublin,  i.  119);  20,  B.  Boricky  (Ber.  Ak.  WieiL  liv.  tiil\ 

8.  0.  rcUioo/A,^  1 :  12 ;  21,  22,  H.  Rose  (Scli\v.  J.  xiix.  *162,  Gilb.  Ann^  bad,  1 
23,  Svanberg  (Ak,  H.  Stockh.,  1839,  155);  24-20,  Ih  Rose  (I  c);  2T,  J.  D.  Dam 
1850,  357);  28,  ▼.  Hauer  (Ber.  Ak.  Wien,  xlvii  2\^). 

B.  29,  y.  Rath  (Pogg.,  xcriiL  285) ;  30,  Kjeruli^  (EaiiinL  Min.  Ch^  653) ;  31,  r,  ] 
288): 

A.  Oxygenratioof  ft-+-StoSil:li,  orneariy.  In  1,  1  n-25;  %  1:1-34;  S,  I 
1-25;  6,  1:1-2;  7,  1:1-2;  8,  1:1-24;  9,  l:l"i2;  10.  1:1-28;  1:1,  1:1*18;  IK, 
1-23;  15,1:1-12:  16,1:1-25;  17,1:1-85;  18,  1:  1-21;  19,  1:J"3;  SO,  1:  !-i6;  S 

1.  0.  ratio  o/  ft,  fi,  1:6.    (Marqaboditb  in  ^tL) 


1.  StEtienne 

2.  ? 

3.  Zillerthal 

4.  Monroe,  Ot 

5.  "        " 

6.  Litchfield,  Ct 

7.  Dublin  Co. 

8.  Glendalough, 

9.  Glenmalure 

10.  Mt  Lemster 

11.  Donegal,  whik 

12.  *»  " 


Si  & 
38  08 
32-66 
34-90 
83-91 
88-76 
36-23 
31-42 
31-13 
36-21 
80-18 
29-76 
35-64 


46-23 
47-84 
47  05 
46-60 
45-70 
44-60 
48*47 
44  71 
47-41 
44-64 
44-80 
45-24 


Ve  fig    Ca 

8-48  210   

8-06  1-28  0-lti 

1-50  1-95    

2-69  0-90 

3-11  116   

1-84  0-87  0-50 

4-79  1  13  1  a8 

4-69  0-90  l-0(* 

3-11  1-57  l'i9 

6-35  0-72   

8-80  0-71  0^45 

2-24  0-71  0*51 


Ka 
1^45 
15& 
4  1)7 
2-70 

4*10 
1-44 
1-27 
2-51 
tK 
0-32 
0S4 


8^87  4^3 

10-25  2-43 

7-96  r45 

7-sa  4  63 

7  49  4  &0 

6*20  5'2fi 

10-71  6*43 

9*»1   6-3^ 

6-61   2*87 

12-40  5*33 

1244  2  00 

10-44  4*00 


ir..  "An  tr  =9^ 

—  92i}^  JU 

0-82,  CI  0-31=3 
0  82,  C!  O'Si  ^  ] 
fir.  "100*60  a 
— =99TT  H« 

=99^3  fSa, 

0*SG=MO'&4  Si 

=9^61  Ha 

— *,  UnQ*U= 


13.  Ytterby,    "  44-64  8586  862  0-86  0  90  lU  IOCS  280  — y^'eO'S,  Mn 

2.  0.  ratio  o/  ft,  fi  1  :  9  approximately  (Maboaroditb  or  Dajiouiitb  in  fart)  ^ 
In  14,1  :91;  in  16,  1:7-5). 


14.  iSsidoFaoB 


48-07  88-41    tr, 10^10  3  4S  — ^  itn  it^i 
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Si    ia    9e  &g  Oa  ^a    £:    la:    F 

15.  lasens,  Tyrol         44*71  36*29  4*12  0*39  0*98        8*82       6*69   =100  Both. 

36.  Zillerth.,  IhushtiU  47-96  34*46  1*80  0-71  0-59  0'87  10*76   0-86,  €r  8*96=100*92  Schafh. 

17.  Harz,  Uaek  4602  8600  6*67  8-08  0*18  104    8*89  3-31  116,  »n  l*75=101-06   Pucha. 

18.  "          "                44*66  34-68  6*60  8*04  0*13  1*03     8*85  8*28  1*16,  »n  1*73=100  Fuchs. 
•  19.  Boss  Hill,  L  46*42  37-92  0*46  0-17  0*67  1-64    9*63  440   =101-21  Apjohn. 

20.  Dobrowa  4874  3796   241  2*68   8*07  6-46   =100*26  Boricky. 

8.  O.raHo  of  %^1:12  {m  16,  1:12*4;  In  21,  1:12*6;  22,  1:96;  28,  1:13*8;  24,1:11*9; 
25,  1:  12-4;  26,  1  :  11-2). 

21.  Uto  47*60  87*20  3*20 960  2*63  0*68,  fin  081 =101 -47  Bose. 

22.  Broddbo.  46*10  81-60  8*66   , 8*89  1*00  1*06,  Ifiln  l-26=9806  Bose. 

23.  "  47*97  82*86  5-87 831  8*32  0*72,  Mn  l-50=99*64  Sv. 

24.Fihlun  46*22  34-62  6*04  2-ll» 8-22  0*98  1-08=99*12  Bose. 

25.  Kimito  46*36  3680  453 9*22  1-84  0-67=99-42  Bose. 

26.  Ochotsh  47*19  88-80  4*47  2*68»0*13   8*35  4*07  0-28=100-87  Bose. 

27.  Unionville  46^6  8920    *-.     1'02  0*89   6*56  4-90   =98*82  Darraok. 

28.  Bio  Janeiro,  Imh.  47*60  36*70  4*81  0*69  0*43   6*07  404  =98*74  Hauer. 

^MnOlndaded. 

B.  Oxygen  ratio  of  ft+S  to  Si  1 :  U,  or  nearly. 

29.  Hirschberg  49*04  29*01  6*66  0*76  0*17  0-60  11*19  4*66  =100*87  Bath. 

30.  "  61*73  28*75  6*87  0*62   2*14    8*28 0*83=99*72  Kjerul£ 

81.  Pargas  60*10  28*05  5*46  040  241  1*26    7*66  8*87   =99*11  Bath. 

In  anal.  1,  G.=2-817,  grayish-white,  in  graphic  granite;  2,  G.=2*881,  silver-white,  with  black 
tonrmaline ;  4,  5,  with  topaz  and  fluorite ;  6,  6.=2-76,  colorless,  pearly,  with  oyanite ;  8,  G. =2-793, 
gray,  silvery,  trp.;  10,  gray,  silvery,  trp.;  14,  G.=2-817,  white;  16,  white,  pseud,  after  andalus- 
Ite;  16,  18,  G.=3-123,  in  hexag.  scales,  A*om  granite,  opt  char,  not  given;  19,  G.=2*802,  in 
coarsely  grouped  masses  of  intersecting  lamina;  20,  G.=2*86;  28,  6.=2-86;  29,  G.=2'867, 
men,  pseud,  after  orthoclase;  80,  pseud,  after  orthoclase;  31,  G. =2*838,  silvery  white,  11*11, 
Ca  C  removed,  pseud,  after  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am.  J.  Sd,  IL  xxiiL  180)  K  9*08, 
Sa  0-99,  Li  0-64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rock  in  Derby,  Yt — ^the  so-called 
Adamsiie  of  Shepard-Hxmsists,  according  to  G.  J.  Brush  (Am.  J.  Sd.,  11.  xzxlv.  216X  ^  47*76, 
%1  and  Fe  86*29,  Oa  0*24,  Mg  1-86,  alkaUes  (by  loss)  8*77,  ign.  6-09,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  oome  fh)m  Orange  Co.,  N.  T.  (Min.,  i. 
860)  Si  49-88,  &  23*67,  Pe  7*31,  &  16*29,  Oa  6*13,  Li  0*06=101*89.  little  reliance  can  be  placed 
on  the  analysis. 

A  schist,  formerly  called  ialoose  sdtMt^  from  Zillerthal  in  Tyrol,  and  named  didymite  by  Schaf- 
hintl  (Ann.  Gh.  Pharm.,  1843,  J.  pr.  CL,  Izxvi  136,  not  didrimUe^  as  sometimes  written)  is  near 
musoovite  in  its  composition.  It  is  feeble  pearl/,  and  grayish-white  in  color;  H.=  1*6—2;  G.= 
2*75.  Schafhautl  obtained  Si  40*69,  3tl  18*15,  Pe  6-25,  ^a  1*28,  it  11*16,  fl  0*60,  Ca  C  22*74= 
99*82.    It  has  also  been  called  ampMoffUe,    Probably  only  a  mica  schist 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forms  is  called  phtmaae  mica ; 
and  another  (2)  having  a  diagonal  cleavage,  cleaving  sometimes  into  thread-like  pieces,  prianuUie 
mica.  An  emerald-green  variety  (8)  is  the  fitchsiie  or  chrome-mica,  containing  sometimes  nearly 
4  p.  c.  of  oxyd  of  chrome. 

Pyr.,  etc.— -In  the  dosed  tube  gives  water,  which  with  brazil-wood  often  reaots  for  fluorine. 
B.B.  whitens  and  iUses  on  the  thin  edges  (F.=5'7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
acids.    Decomposed  on  fusion  with  alkaline  carbonates. 

Oba. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  constituents  of  granite, 
gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  Hmestone, 
tradiyte,  basalt,  lava ;  and  occurs  also  (^sseminated  sparingly  in  many  fragmental  rocks.  Coarse 
lamellar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 
granitic  veins. 

Siberia  affords  lamins  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkable 
foreign  localities  are  at  Finbo  in  Sweden,  and  ^nitterud  in  Norway.  See  above  for  other  locali* 
ties.  Ihichsite  or  chrome  mica  occurs  at  Greiner  in  the  Zillerthal,  at  Passeyr  in  Tyrol,  and  on  the 
Dorfher  Alp,  as  well  as  at  Schwarzenstein. 
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In  N,  Bdmp.f  at  Acworth,  Grafton,  and  Alstead,  in  granite,  the  plates  at  times  a  yard  across 
and  perfectly  transparent  In  ifatne,  at  Paris ;  at  Backfleld,  in  fine  crystals ;  at  Unity,  of  a  green 
color,  on  the  estate  of  James  Neal  (Thomson's  nacriie,  wrongly  referred  to  Brunswick).  In  Mass.,  at 
Chesterfield,  with  tourmaline  aud  aJbite ;  at  Barre  and  South  Boy  alstOD,  in  two  localities,  with  beryl ; 
at  Mendon  and  Brimfleld;  at  Chester,  Hampden  Co^  faint  greenish;  at  Goshen,  rose- red  (sometimes 
misnamed  lepidolite);  prismatic  mica,  at  BusselL  In  Conn,^  at  Monroe,  of  a  dusky-brown  color,* 
having  internal  hexagonal  bands  of  a  darker  shade ;  at  Trumbull,  at  tho  topaz  rein  in  coarse 
radiated  aggregations  (called  margarodite) ;  at  Litchfield,  with  cyanite,  colorless  and  pearly 
(margarodite),  G.=2'76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quariy;  at 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  In 
N,  York,  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  yein  of 
feldspar;  a  mile  N.W.  of  EdenviUe,  in  six-sided  and  rhombic  prisms;  silvery,  near  Eden- 
Tille ;  in  St.  Lawrence  Ca,  8  m.  from  Potsdam,  on  the  road  to  Pierrepont,  in  plates  7  in.  across ; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic ;  Greenfield,  near  Sfuratoga,  in  reddish- 
brown  crystals  with  chrysoberyl;  on  the  Croton  aqueduct,  near  Tonkers,  in  rhombic  prisms  with 
a  transrerse  cleavage.  In  Penn.,  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Ponnsbury, 
near  Pennsville,  Chester  Co  ;  at  Unionville,  whitish ;  Delaware  Co.,  at  Middletown,  smoky  brown 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  160) ;  at  Chesnut  Hill,  near  the 
Wissahicoon,  a  green  variety ;  at  Leiperville,  Delaware  Co.,  faint  greenisL  In  K.  Jersey^  in  crystals 
at  Newton  and  Franklin.  In  Maryland^  at  Joneses  Falls,  a  mile  and  three-quarters  from  Balti- 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94*  60',  and  Oa2=:98°  80'  (fig.  286);  Oa1=107°  6',  from  a  Vesu- 
vian  crystal  Kokscharof  0 A  1=106°  63'  30",  Yesuvian  crystal;  Zepharovich  107"*  3'  for  the 
same  angle,  and  116"  18'  for  0  A|-«  (Ber.  Ak.  Wien,  liv.  286). 

The  following^ table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  various  musco- 
vites: 

1.  American;  as  measured  by  B.  SiUiman  in  1860  (L  c). 

Apparent  Angle. 

1.  New  York  Island,  4  m.  from  city,  violet-gray  66°  20'— 66°  40' 

2.  Boyalston,  Mass.,  dark  brown,  fine  crystal  67  80 
8.          ib.            lb.            ib.               ib.        another  68—69 
4.  Pennsbury,  Penn.,  smoky  brown,  striated  69 

6.  Philadelphia,  greenish-gray,  banded  60  30—61 

6.  ib.,        near  Fairmonnt,  smoky  brown,  resemblos  No.  4  60—^2  30 

7.  Oxford,  Maine,  light  brown  62  42—68 

8.  Monroe,  Conn.,  brown  with  patches  64  80—65  30 

9.  Boyalston,  Mass.,  violet-brown,  in  thick  plates  65 

10.  Local?;  greenish-gray;  in  crystals  66  80—66 

11.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown  66  30—65  40 

12.  Near  EllicoU's  Mills,  Md^  ib.  ib.  66  80 
18.  "Jones  Falls,"  near  Baltimore,  Uackish-green ;  symmetrically 

banded  66  1&— 66  30 

14  Greenfield,  Conn.,  greenish-yellow  66  80 — 67 

15.  Haddam,  Conn.  (Quarry  Hill),  dear  brownish-green  67 

16.  Grafton,  New  Hampshire,  Ught  brown,  transparent  67  80 

17.  Unionville,  Penn.,  white,  corundum  locality  67—67  28 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite.  67  15—67  80 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quartz  and 

tourmaline  68  6—68  20 

20.  Templeton,  Mass.,  transparent  brown  69  80 — 69  40 

21.  Oraxige,  Mass.,  ib.  ib.,    beautlM  crystals  69  80 — 69  40 

22.  'Willimantic  FaUs,  Conn.,  brownish-green,  transparent  69  30 — 69  50 
28.  Penusbury,  Penn.,  brown  crystals ;  another  locality  69  27 — 70 
24.  Boyalston,  Mass.,  dark  browi) ;  2d  locality  69  40—70 
26.  Grafton,  N.  H.,  light  brown ;  8d  specimen  69 — 69  SO 

26.  Middletown,  0>nn.,  browmah,  feldspar  quarry  70—70  30 

27.  Chester,  Hampden  Co.,  Mass.,  greenish-white  70 — 70  80 

28.  Norwich,  Mass.,  greenish-yellow;  spodumene  locality  70  80 

29.  Pennsbury,  Penn.  (3d  locaU,  brownish-green  70—70  30 
80.  GkMhen,  Mass.,  greenish-yeUow,  with  spodumene  70—70  80 
31.  Greenfield,  N.  T.,  brownish;  chrysoberyl  locality  70  45—71 
82.  Haddam,  Conn.,  brownish;  in  laiJB;e  plates  70 
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Apparent  Angle. 

88.  Gonyernenr,  N.  Y.,  brownish-white,  in  boulder  70** 

34.  Templeton,  Mass.  (2d  spea),  transparent  brown  70  15' 

36.  Leiperville,  Del  Co.,  Pa.,  faint  greenish,  plicated  70  30—71 

36.  Jefferson  Co.,  K.  T.,  greenish;  in  a  boulder  71—71  80 

'  87.  Hebron,  Maine,  Ught  brown,  transparent  71  40 — 71  60 

88.  Norwich,  Mass.,  jellowish-green,  transparent  71  45 

39.  Haddam,  Conn.,  ib. ;  oolumbite  locaUly  7180—7145 

40.  E.  Chester,  Westchester  Co.,  N.  T.,  jellowish-green  boulder  71  30—72 

41.  Paris,  Maine,  ib.  72  16—72  80 

42.  ib.,        ib.  ib.  72  30 

48.  Brunswick,  Maine,  whitish-brown,  sOvery  72  37—72  50 

44.  GouTemeur,  N.  T.?,  rose  color ;  no  lithia  78 — 73  6 

45.  Orange,  N.  U.,  gray,  with  flattened  tourmaline,  quarts,  and  feld- 

spar 73—74 

46.  Pounal,  Maine,  nearly  colorless;  lithia?  mica  74  60 — 75 

47.  Goshen,  Mass.,  yeBowish-green,  with  indicolite  76 . 

48.  ib.        ib.  ib.  ib.  76  30—76 

49.  Lenox,  Mass.,  rose-colored,  with  albite  75—75  80 

2.  Musoovites,  measured  by  Senannont,  Grallich,  etc 
(1)  OpHcai  00X8  aUualed  in  ihe  plane  of  the  longer  diagonal. 


1.  Philadelphia;  transparent;  dear  oliye-green 

3.  Siberia,  in  white  quarts ;  silveiy,  imper£  transparent 
8.  Arendal,  greenish-brown 

4.  Zillerthal,  in  albite;  silvery,  imperf.  transparent 
6.  Arendal,  in  a  feldspathic  rock  ;  transparent;  pale 

6.  Log. ?;  transparent;  clear  brown 

7.  Warwick;  yellowish-brown 

8.  Couzeran  ? ;  silyeiy,  greenish-grey,  with  ooncaye  surfkoe  of  deavage 

9.  St  Gothard,  in  quartzose  gneiss;  hexag.;  silyeiy;  dear  grey 

10.  Sdiwarzenbach,  Austria,  p(EJe  green 

11.  Miaak;  transparent;  dear  olive-green 

12.  Katherinenburg;  transparent;  dear  pale  rose 
18.  Nertschinsk 

14.  Bothenkopf,  Tyrol;  green 

15.  Gloria^  near  Rio  Janeiro,  Brazil;  colorless 

16.  Schaitansk;  imperfectly  transparent ;  rose-colored 

17.  Brittany;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kimito,  Finland;  rhombic  octahedrons ;  transparent;  dear  blonde 

19.  Finland;  crystals  silyery;  greyish-green 

20.  Aberdeen;  transparent;  blonde 

21.  Josephs-Alpe,  Austria;  G.=2*718 

22.  Cape  Gozaz,  Brazil;  pinohbedc-brown 
28.  Mlddletown,  Ct ;  colorless;  G. =2*852 

24.  Katherinenburg;  rhombic  prisms  in  feldspar;  transparent;  nearly 
blonde 

26. 1^  —V,  odorlee.;  b«t.fford8  j  J^*^^^^ 

26.  Kulluk,  Greenland 

27.  Presbiug,  Hungary 

28.  Kassigiengoyt,  Greenland;  green 

29.  Eaknnda,  Brazil;  pindibeck-brown 

80.  Cam,  Bohemia;  blonde 

81.  Minas  Geraes,  Brazil ;  pale  green 

82.  ib.  ib.;  pale  brown 

33.  Horlberg,  Bavaria;  pinchbeck-brown 

84.  Chesterfield,  Mass. ;  G.= 2*827 ;  greenish-yellow 

85.  Serre  de  Concei^ao^  Brazil 

86.  Galmeikirchen,  Upper  Austria;  gray 

87.  Miask,  Ural;  pindibedc-brown 

38.  Sberia;  gray  or  odorless ;  G. =2*802 
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89.  Chetterfield,  Maa&,  roee 

40.  (Goshen?,  Mass.,  rose-oolored 

41.  Presburg,  Eimgary 

42.  Alen9on;  hezag.;  transparent;  grayish-blonde 

(2)  Optical  aacea  in  ihe  diametral  pUme  of  the  shorter  diag^ 

43.  Saxony;  hezag.;  silverj,  dear  gray;  transp.,  maded 

44.  KoUin,  Prussia;  gray,  in  granite 
46.  Zinnwald  and  Sc^ggenwald;  in  granite.    LepidoUte? 

46.  Tyrol;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  sUyery  reflection ;  grayish-green  by  trp. 

49.  St.  F^r^le,  nearBriye;  transparent;  olive-green 

60.  Milan;  hexag.;  greenish-white;  silvery;  unctuous,  not  elastio 

61.  Possum,  Norway ;  hezag. ;  clear  oUve-green 

62.  Scotland ;  brown ;  in  large  thic^  crystals 

63.  Tara8con(Ari^);  rhombic;  transparent;  colorless 

64.  Ural,  in  graphic  granite ;  silvery  lustre ;  color  blonde 

65.  Uto;  rhombs;  lustre  silvery ;  yollowiah-blonde 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  63""  8' ;  of  Glenmalure  67''  1 T ;  of  Olenda- 
lough  valley,  70o  4';  of  Mt  Leinster,  72*'  18';  of  Lough  Dan,  10\ 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and  subjecting  them  to 
changes  of  temperature,  Senarmont  found  no  perceptible  diange  in  the  optical  axes. 

Grailich  shows  that,  with  slight  ezceptions,  the  angle  increases  with  tiie  Bpedflc  gravity  in  the 
mica  of  a  given  locality.    Thus  seven  mioas  fh>m  Presburg,  Himgary,  gave  the  following: 

Specific  gravity        2-714        2736        2-766        2*782        2790        2-798        2796 
69-7  70-0  70-6  71-2  72*8  72*4  720 
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Muscovite  was  so  named  by  the  author  in  1850,  fW>m  VUrum  MtsooviUcum  or  Jfuscovy-glasSf 
formerly  a  popular  name  of  the  mineral    JF\tch8ite  was  named  after  the  chemist^  Fuchs. 

TalcUe  of  Thomson  (L  c.X  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Greg 
and  Lettsom  (Min.,  203),  who  say  that  it  invests  crystals  of  andalusite.  Thomson,  as  his  descrip- 
tion implies,  considered  the  andalusite  prisms  and  investing  mica  aU  ofte  mhiend — ^Uie  talcite; 
and  in  view  of  this,  the  analyses  need  not  here  be  cited.  Thomson's  nacrite,  from  "  Brunswicsk, 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — ^Mica  at  times  becomes  hydrated,  losing  its  elastidty  and  transparency,  and  often  some 
portion  of  the  potash ;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda.  The  ooour- 
rence  of  water,  maguesia,  lime,  and  soda  in  some  micas,  especially  the  margarodites,  has  been 
attributed  to  indpient  alteration.    See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  waters  oontaining  carbonates  of  these  bases.  B.  61am 
(Jahrb.  Min.,  1866,  269)  gives  the  following  analysis'  by  Dr.  Wolkenhaar  of  an  altered  mica 
(biotite?)  from  the  dioryte  of  Schemnitz,  wbidi  had  lost  nearly  all  its  alumina  and  consisted 
largely  of  c&rbonates:  Si  33-34,  il  3-63,  fe  16-01,  Mn  0-89,  Mg  2-06,  Ca  21-73,  tin  2-26,  &  0-56, 
C  2006=:  100-44.  The  carbonic  acid  would  require  the  Oa  21*73,  and  Mg  2*06,  with  ^e  1*22, 
making  46  p.  a  of  carbonates.  Mica  occurs  altered  to  ateatile  and  aerpewtinef  and  Tschermak 
mentions  cases  of  alteration  to  amphibole  and  stilpnosiderite. 

294.  USVTXyOUTB.  Yloletfarbigen  Zeolith  (flr.  Roeena)  v.  Bom,  Grell's  Ann.,  il  196,  1791. 
Lilalith  (ib.)  v.  Bom.  Schuppenstein  Germ.  Lepidolith  Klapr.,  Sohrift  Ges.  BerL,  xL  69, 
1794,  Bergm.  J.,  it  80,  1792,  Beitr.,  L  21,  279,  1796,  it  191.  LepidoUte  Kino.,  i  208,  1794. 
Llthionglimmer  C,  Chndiin,  Gilb.  Ann.,  bdv.  371,  1820.  Lithia  Mica.  lithionit  v.  Kob.,  Taf., 
64,  1863.  Babenglimmer,  Siderisdier  Fels-Glimmer  (fr.  Altenberg),  BreiOi.,  Char.,  1823,  1832, 
Handb.,  404, 1841.    Zinnwaldit  Said.,  Handb.,  621, 1846. 

Orthorhombic.    I A  /=120®.    Forms  like  those  of  mnficovite.    Cleav- 
age :  basal,  highly  eminent.    Also  massive  scaly-granular,  coarse  or  fine. 
H.=2-5— t    &.=2-84:— 3.    Lustre  pearly.    Color  rose-red,  violet-gray 
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or  lilac,  yellowish,  grajiBh-white,  white.    TranBlaeent.    Optic-axial  angle 
70^—78^ ;  Bometimee  45°-60^ 

Ooinp^ — 0.  ratio  for  bases  and  silica  mostly  1 :  li;  for  ft,  IS,  between  1 :  8  and  1 :  4|.  The 
protoxyds  (ft)  includei  besides  potash,  Ilthia,  rubidia,  and  csBsia;  and  in  the  Zinnwald  mica, 
thftltinm  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxygen  mostly  1  :  12,  as  in  the 
Bozena,  as  analyzed  by  Bammelsberg ;  other  ratios  obtained  are :  in  the  Ural,  Ohnrsdorf,  Uto, 
and  Bosena  micas,  1 :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnvrald,  1  :  14,  1 :  11,  1 :  12; 
in  the  JuschakoTa,  1 :  8 ;  In  Turner's  Altenberg,  1 :  26.  But  there  is  much  uncertainty  con- 
nected with  all  the  determinations  of  the  fluorine. 

The  0.  ratio  for  the  bases  and  sUica  1 :  li  corresponds  to  a  combination  of  1  unisilioate  to  2  of 
bisilicatey  or  the  formula  (ft',  fi)*  §'+2  (ft*,  S)  Si* ;  and  also  to  simply  a  unisilicate  with  acces- 
sory siUca  (ft',  fi)«  Si' +2  Si. 

Analyses:  1,  Klaproth  (Beltr.,  i,  11,  v.);  2,  Gmelin  (L  c.);  8,  Kraloyanskl  (Schw.  J.,  liv.  280); 
4,  Bammelsberg  (5th  Snppl,  120);  6,  Begnault  (Ann.  d.  M.,  III.  ziiL  161);  6,  7,  Gmelin;  8, 
Turner  (Edinb.  J.  8cL,  liL,  vi  61);  9,  Klaproth ;  10,  Lohmeyer  (Pogg.,  Izi.  877);  11,  Stein  (Bamm. 
5th  Suppl,  119);  12,  Bammelsberg  (ib.);  13-16,  Turner  Q.  c.);  17,  18,  Bosales  (Pogg.,  lyilL 
154);  19,  Turner  (1.  a);  20,  Stein  (J.  pr.  Oh.,  zxviiL  295): 


Si     ^ 

Pe        »n    Mg    Sa    Li 

*:    b:     01 

F 

1.  Bozena      64-40  88*25 

0-76 

4-00  [2-60] 

=100  KL 

2.         "           49-06  33-61 

1-40  0-41    8-69 

4-18  4-24]  0-11 

8-40=100  G. 

3.         "           49-08  84-01 

1-08  0-41    3-58 

419  [4-1 6]      3-60      =100Kr.„ 

4.  Cornwall    51*70  26-76 

1-29  0-24  1-15  1-27 

10-29 

7-12,  Ca  0-40,  P  016 
=100-38  B. 

6.         "           62-40  26-80 

ii  1-60 4-86 

9-14 

4-18=98-87  R 

6.  Chursdorf  62-25  28-86 

3i  3-66 4-79 

6-90    ^.     

4-81=100-76  G. 

7.  Zinnwald   46'23  14*14 

17-97  M  4-67 4*21 

4*90  0-83   

8  10=100-94  G, 

8.         "           44-28  24-58yell-88  A  1-66 4-09 

9-47 

4-88=100-24  T. 

«.         "           47-00  20-00i'el5-50       1-75 

14-60 

=98-76  KL 

10.         "           42-97  20-69 

14-18      0-88    1-41  1-60 

1002  [0-22]  0-21 

6-35=98-88  L. 

11.         "           48-66  l7-673Pel4-57  ft  124  0-63  0-71  2-41 

8-60 

8-16=102-64  S.    [B. 

12.        **           46-52  21-81*'e21-48*]!ill-96  044  0-39  1-27 

9-09 

7-47,  P  013=100-66 

13.  Ut6             50-91  2817 

M  1-08   5-67 

9-60 

3-90=99-23  T. 

14.    "                 60-86  28-30 

&  1-23 6-49 

904 

4-94=99-86  T. 

16.  Cornwall     6082  21-33 i'e 908 405 

9-86 

4-66=99-70  T. 

16.         "           40-06  22-90 

27-06  M  1-79 200 

430 

2-16=100-27  T. 

17.Ju8chak0Ta48-92  19  08 

6-69   2-23  2-77 

10-96   1-31 

10-44,  Ca  0-14  B. 

18.         *•           46-62  21-06 

4-12 md. 

md.     101 

10-01,  Oa  0-12,  rest 
tmdB. 

19.  Altenberg  40-19  22-49*el9-78  M  202 3-06 

•7-49 

3-80=98-83  T. 

20.  Ju8chakoYa47-01  20-36 

14-34  M  1-68 4-33 

*«-80FeOlncladed. 

9-62  1-63  0-40 

1-43=100-64  8. 

In  a  recent  analysis  of  the  Bozena  lepidolite,  made  since  the  discovery  of  the  metals  rubidium 
and  CBMlum,  Cooper  obtained  (Pogg.,  cxiii.  348) : 

&i       Si       Pe     iig     Ca      Itb     Os      Li      liF    NaF     KF       £[ 
60-32    28-54    078    061     101    024     tr.      070    099     177     1206    812=99-99 

The  proportion  of  fluorine  was  determined  by  the  loss.  Bedconing  the  fluorine  as  oxygen,  the 
0.  ratio  for  ft,  fi,  Si  is  1  :  4-26 :  8-43.  0.  D.  Allen  (Am.  J.  Sci.,  XL  xxxIt.  869)  found  in  the  He- 
bron lepidolite  Cfesium  0*3,  and  rubidium  0-14;  and  later  (p.  373)  0-3  of  rubidium  nearly. 

Bammelsberg'a  analysis  of  the  Zinnwald  lepidolite  (anaL  12)  gave  him  the  0.  ratio  1-16:  3:6-2, 
or  neu-ly  1:3:6;  and  that  of  the  Bozena  (anaL  4)  1 :  4-4 :  9-13,  or  approximately  1:4^:9,  but 
for  which  he  proposes  1:4^:  7^,  since  the  specimen  he  analyzed  contained  free  quartz  in  visible 
grams,  and  his  silica  might  consequently  have  been  too  high  [the  ratio  1 :  H  between  the  bases 
and  sOioa  would  require  1 :  4^:  8i].  From  Bosales's  analysis  of  the  Juschakova  (anaL  17^  he 
deduces  the  ratio  1:2-8:  6*4,  or  approximately,  as  he  observes,  1:3:6. 

AnaL  11  Is  dted  by  Breithaupt  for  his  rdbenglimmdr;  G. =3*146— 8*190;  oolor  greeniah-black 
to  dark  green. 

The  Zinnwald  mica  has  been  called  zinnwaidiie. 
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More  chemical  inTefltigations  are  required  before  the  species  lepidolite  can  be  correctly  sub- 
divided or  comprehended.    PhTsically  it  is  hardly  distinct  from  mascoTite. 

Pyr.,  etc. — In  the  closed  tube  gives  water  and  reaction  for  fluorine.  KB.  ftises  with  intumes- 
cence at  2— 2*6  to  a  white  or  grayish  glass,  sometimes  magnetic,  coloring  the  flame  purplish^red 
at  the  moment  of  fusion  (lithia).  With  the  fluxes  some  varieties  give  reactions  for  iron  and  man* 
ganese.  Attacked  but  not  completely  decomposed  by  adds.  After  Aisioui  gelatinizes  with  mu- 
riatic acid. 

Obi.— Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometimes 
VTil^  cassiterite,  red,  green,  or  black  tourmaline,  amblygonite,  etc.  Found  near  Uto  in  Sweden; 
grayish-white  at  Zinnwald  in  Bohemia ;  at  Altenberg,  Chursdorf,  and  Penig  in  Saxony;  Juschakova 
in  the  Ural;  lilac  or  reddish-violet  at  Bozena  in  Moravia;  near  Ghanteloube,  Dept  Haute  Vienne, 
France;  at  Gampo  on  Elba;  brown  at  St  Michael^s  Mount  in  Cornwall;  Argyll  in  Scotland; 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  Me., 
with  red  tourmaline  and  amblygonite;  granular  near  Middletown,  Conn.  The  rose  mica  of 
Goshen,  Mass.,  is  muscovite. 

The  optical  axes  lie  in  the  plane  of  the  longer  diagonal  in  the  following  lepidoHtes ;  the  angles 
of  divergence  observed  are  as  follows : 

Paris,  Me. ;  whitish-green ;  with  green  tourmaUne  74*" — 74''  30'  ^Hioian. 

"  rose-colored  74  Grailich. 

Siberia  75  40 

Bozena,  Moravia  76  ** 

Penig,  Saxony  76  30  " 

A  "lepidolite"  from  Bonmon's  collection  gave  Senarmont  66°;  and  a  Zinnwald  mica,  silvery 
or  greenish-blonde,  46° —47**.  Grailich  made  the  angle  of  mica  from  Zinnwald  and  Schlaggen- 
wald  51"  10'.  Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  of  Uie 
axes  hrcbchydiagonal ;  and  the  small  angle  may  arise  from  an  interlamination  of  a  brachydiagonal 
kind  with  a  macrodiagonaL 

Named  lepidolite  from  Xcrf;,  scale,  after  the  earlier  German  name  S<^uppen3teinf  alluding  to  the 
scaly  structure  of  the  massive  variety  of  Bozena. 

295 A  Snarumttb  Breith.  (B.  H.  Ztg.,  xxiv.  364,  1865).  A  mica-like  deavage  in  one  direction, 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufts  columnar  in  structure,  with 
H.=4— 5*5,  the  least  on  cleavage-surface;  G.=2*826;  lustre  on  deavage-face  pearly.  elBcwhere 
vitreous ;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  Bichter  Q.  c), 
a  silicate  of  alumina^  lithia^  soda,  and  potash.  Comes  from  the  shore  of  the  Snarum-Elfl  near 
«*narum,  in  Norway. 

296.  OR70PHTLZJTB.    /.  P.  Choke,  Am.  J.  Scl,  IL  :diu.  217,  1867. 

Orthorhombic.  I A  /=120®.  In  six-sided  prisms.  Cleavage :  basal 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  i-i.  Also 
massive,  an  aggregate  of  scales. 

H.=2— 2-5.  G.=2'909.  Lustre  of  cleavaffe-face  bright'pearly  inclin- 
ing to  resinous.  Color  by  transmitted  light  dull  emerald-green,  transverse 
to  axis  brownish-red.  Streak  gravish,  slightlv  greenish.  Thin  folia  tough 
and  elastic.  Optic-axial  angle  55  to  60°  ;  plane  of  axes  brachydiagontS ; 
Cooke. 

Oompw— O.  ratio  for  6,  fi,  Si=3  : 4 :  14;  for  Jt-hfi»  Si,  1 :  2;  whence  the  formula  (f  ft*+^S) 
Si*,  hi  which  ft=protoxyd  of  iron,  potash,  and  lithia,  wiUi  a  trace  of  soda,  rubidia,  and  csesia. 
But  if  the  micas  are  unisilioate  in  type,  the  formula  may  be  (f^ft'+f  fi)*  §i*+3  §i;  or  else,  with 
half  the  excess  of  silica  basia    Analysis:  Ck)oke  (L  c.) : 

Si         Si      ¥e     Stn      te     Ag       t.       U     JTa-ftb   8iF> 
(1)51-49     16-77     1*97     034    798    076    18-16    4*06        tr,        8-42=9994. 

Pyr.,  etc— In  the  flame  of  a  candle  f\iseB  easily ;  and  B.B.,  with  some  intumescence  to  a  gray- 
ish enamel  (F.=l*6— 2X  giving  the  flame  a  lithia  reaction.  In  fine  powder  decomposed  by  the 
dilute  mineral  adds,  the  silica  separating  as  a  powder.  The  fluorine  is  not  expelled  even  at  a  red 
heat 

OlMk— Occurs  in  the  granite  of  Gape  Ann,  with  danalite  and  lepldomelane  (annite). 
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8CAP0L1TE  GROUP. 

A  list  of  the  species  of  the  Seapolite  group,  with  their  oxygen  ratios 
and  formulas,  and  the  ratios  of  the  non-alkaline  to  the  alkaline  protoxyd 


bases,  is  given  on  page  252.  Although  the  oxygen  ratios  vary  from 
1 : 1  :  2,  1:2:3,  1 :  3  : 4,  to  1:2:4  and  1 :  2  :  64,  the  species  are  closely 
alike  in  the  square-prismatic  fonns  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
group*  is  less  than  40',  the  extremes  being  64°  13'  (sarcolite)  and  63°  40' 
(meionite).  The  species  are  white  or  grayish-white  in  color,  except 
when  impure,  and  then  rarelv  of  dark  color ;  the  hardness  5—6*5;  G.= 
2*5— 2-8  (2-932?  in  sarcolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Meionite  was  the  first  spedes  of  the  SoapoUte  group  distinctly  reoognizecL  It  is,  however, 
probable  that  scapoUte  was  ^ndaded  with  lunellar  pyroxene  under  the  name  of  White  Schorl' 
Spaar  (Skorlspat)  by  Oronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  The 
names  Wemerite  and  Seapolite  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 
artide  (Scherer's  J.,  It.  36,  38,  1800),  and  applied  to  specimens  from  the  same  region  in  Norway. 
Wemerite  is  the  first  of  the  two  in  the  artide.  Hauy  used  the  names  Wemerite  and  Seapolite 
(sapposing  the  spedes  distinct)  in  his  Traite  of  1801.  But  in  his  MinenUogical  Course  for  1804 
or  1805  arbitranly  set  aside  the  latter  for  Faranihine,  Monteiro,  a  iViend  of  d'Andrada,  and 
speaking  in  his  behalf  protested  in  1809  (J.  de  Phys.,  Ixyiii  177)  against  the  change,  and  after 
arguing  that  wemerite  and  seapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
ni^ed  the  adoption  of  the  name  Wemerite  for  the  spedes.  In  the  following  pages  the  name 
Seapolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  scapolites,  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 
micas  and  chlorites;  and  the  name  Wemerite  is  applied  to  the  most  prominent  division  of  the  old 
spedes.  This  course  meets  satisfactorily  the  question  of  priority,  and  also  the  convenience  of  the 
edenoe. 


296.  SAROOXJ^B.  Sarcolite  Dr.  ThoTnpson  (of  Naples),  1807.  [Not  Sarcolite  duYicentin(= 
Qmelinite)  Faujas,  Vauq.,  Ann.  d.  Mus.,  ix.  249, 1807,  xL  42.]  Analdme  camea  Mont  db  Gov,, 
ICn.  Yesuv.,  1826. 

Tetragonal;  0  A  l-i=156^  5';  a=0-4435.  Ob- 
served planes  as  in  the  annexed  ngure ;  hemihedral 
in  the  planes  2-3,  only  the  alternate  Occurring.  (?  A  2 
=128^  33',  2  A  2,  pyr.,  132°  52,  0  A  4=157°  19', 
/A  2=141°  27';  /A  6=104°  52*';  1  A  1  (not  oc- 
cnrring  planes),  bas.,=64°  13'.     Crystals  small. 

H.=6.  Q.=2-545,  Brooke:  2'932,  Rammels- 
berff.  Lnstre  vitreous.  Color  flesh-red  to  rose-red, 
reddish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle. 

Oompi-O.  ratio  for  ft, »,  Si=l :  1 :  2 ;  (i( ft  Oa  +  A  *ra)«+iXl)« 
Si*=Sflica  39%  alnmina  22-8,  lime  33-4,  soda  4-1=100.    Analyses :  1,  Scacchi  (Quadri  Orystallo- 
graphid,  Naples,  66,  1842);  2,  Rammelsberg  (Pogg.,  dz.  670) : 
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1.  914211    Xl  24-60    Ca  32-43    Sa  2-93=  101  "9^  Scaochl 

2.  (})      40*51  21-64  32*36  8*30,  ti  1-20=98-91  Bamm. 

corresponding  nearly  to  the  oompoeition  of  idocrase. 

P3rr.,  etc. — ^B.B.  fuses  to  a  white  enameL    With  addB  gelatimzes. 

Obs.— Of  rare  occurrence  at  Kt  Somma.^ 

Kamed  fVom  oAo^^  flesh,  and  Ai9of,  stone,  in  allusion  to  the  color. 

The  crystallization  was  first  correctly  ascertained  by  Brooke  (Ed.  J.  Sd.,  L  189,  1824).  Hauy 
had  pronounced  it  cubic  (Tr.,  liL  1822).  Kokscharof  found  0  A  2=128**  38',  and  0  A  2-t=188*'  30' 
(Min.  RusFl,  li  110).  Rammelsberg  gives  (l-  <?•)  Oa2=128''  46',  and  OA2-i=138*'  27'.  The 
above  figure  is  firom  Hessenberg  (Min.  Not,  No.  I.).  The  plane  usually  made  1  is  here  made  2, 
in  order  that  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  species 
of  the  Scapolite  group. 


297   BSBXOMITIL    Hyaofnto  blanche  de  U  Somma  de  Lisle,  Crist,  11  289,  290,  Fl.  iv.  f.  118, 

1783.    Melonito  H^  Tr.,  n.  1801. 

Tetragonal:  <?  A  1-i  =  loe^*  18' ;  a=:0'iS9.  Observed 
planes  :  0 ;  vertical,  /,  ir4^  i-3,  i-2 ;  pjrramids,  1, 1-i ;  zircon- 
oids,  1-3,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  the 
alternate  being  wanting.  O  A  1=148°  10',  1  A  1,  pyr.,=136° 
11',  basal  63°  40'.  Cleavage :  i-i  and  /  rather  perfect,  but 
often  interrupted. 

H.=5-5-6.  G.=2-6-2-74;  2-734-2-737,fr.  Somma,v. 
Kath.  Lustre  vitreous.  Colorless  to  white.  Transparent  to 
translucent;  often  much  cracked  within. 

Ooinp.-0.  ratio  for  ft,  fi,  Si=  1 : 2  : 8 ;  {^  (H  Oa-hA  Jfa)«4-t  Xl)«  Si*=Silica 

^^j^  41-6,  alumina  31-7,  lime  24*1,  soda  2*6=100.    Analyses:  I,  L.  Gnieliu  (Schw. 

J.,  ixv.  36,  mv.  348);  2,  Stromeyer  (Untors.,  378);  3,  Wolff  (DeComp.  Eke- 

berg.,  etc,  Ramm.,  2d  SuppL,  183);  4,  v.  Rath  (De  Oomp.  Wem.,  Pogg.,  xc.  87);  6,  Damour(L'In. 

stitut,  1862,  21): 

Si       £1     te    fig    Oa    fTa     £ 

1.  Somma  40-8    30*6    1-0  22*1    2*4  ,  C  and  ign.  3*1=100  Qmelin. 

2.  "      40-58  82-73 24-24      1*81        te  0-18=99-50  Stromeyer. 

8.        "      4207  81-71 22-43  0-46  O'Sl,  ign.  0-31=97-29  Wolff. 

4.         "      42-55  80-89  0*41  0-83  21-41  1-25  0-93,    "    0- 19=98*46  Rath. 

6.        "      41-80  30-40 0*46  19*00  2-61  O'Sfe,    "    3*17,  gangue  0*46 =98-66  DanL 

An  opaque  meionite  examined  by  Gmelin  having  G-.= 2-65,  lost  1*6  by  ignition,  and  afforded  tome 
carbonic  add,  it  containing  carbonate  of  lime. 

Pyr.,  «to« — ^B.B.  flises  with  intumescence  at  3  to  a  white  blebby  glass.  Decomposed  by  add 
without  gelatinizing  (y.  Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  ^e  edges,  and 
both  Qmelin  and  v.  Kobell  state  that  it  gelatinizes  with  muriatic  add.  An  examination  of  asped- 
men  received  from  Soaochi  ftilly  confirms  vom  Rath^s  condusions. 

Obs^ — Occurs  in  small  crystals  in  geodes,  usually  in  hmeetone  blodcs,  cm  Monte  Somma,  near 
Naples. 

Rammelsberg  obtained  (Pogg.,  xdv.  484)  for  1 A  1,  basal,  63''  48' ;  over  summit,  116''  12' ;  1 A 1, 
pyr.,=136°  12';  the  former  gives  0  A  1=148*  6',  and  1  A  1,  pyr.,  136'  8'.  Koksdiarof  found 
1  Al,  pyr.,=lS6''  10'-136'  llf  (Mm.  Russl,  ii.  105);  Scaochi,  136'  11'  (L  c.};  vom  Rath,  for 
crystals  from  L.  Laadi,  135°  58|  (Pogg.,  cxix.  262),  giving  a=0*442. 

Kamed  by  Hauy  from  fitiaf,  Ims,  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARAMTBITB.  Paranthine  pt  Skapolit,  ScapoUt,  pt  Wemerit  pt  Skapolit  (fir. 
Storgord  in  Pargas)  Ni  NardenskidH  Schw.  J.,  tttj,  417, 1821;  id.  (fr.  Tunabezg)  Waimsfsdit 
His.  Mln.  Oeog.  neb.  Wohler,  98,  1826. 
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Tetragonal.  Forms  Kke  those  of  wemerite ;  difference  in  angle,  if  any, 
undetermined.  Observed  planes:  prismatic,  /,  i-i;  octahedral,  1,  14; 
iirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  planes  i-2  wanting  (form 
observed  at  Ersby).     Cleavage  lateral.     Also  massive. 

II.=6-5.  G. =2-736,  Pargas,  Nordenskiold ;  2-849,  Tunaberg,  Wahn- 
stedt.  Lustre  between  pearly  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.     Translucent. 

Oompr— 0.  ratio  for  It,  fi,  Si=l  :  8  :  4;  (i  Oa'+f  &)*  Si'=Smca  43*0,  alamina  36*9,  lime 
20-1=100. 

Analyses:  1-3,  N.  Nordenskiold  (L  a);  4,  Walmstedt  (L  c.);  5,  Wolff  (Oomp.  Ekeberg.  Diss. 
Berolim,  1843): 

Si       &       9e     %      Ca      STa      :^       £[ 


1.  Ersby,  irl  crysL 

43-83 

85-43 

......    ..... 

18-96    

1  •08=99-26  Nopd. 

2.       "       cryH. 

43-00 

34-48 

18-44    

1-60=97-52  Nord. 

S.  Btorgard 

41-26 

83-68 

0-64 

20-86    

3-82=9905  Nord. 

4.  Tunaberg,  crygL 

43-83 

85-28 

0-68     

19-37     

_ 

=9906Walmst. 

6.  Pargas,  Ersby  t  wKor  qtOl 

45-10 

82-76 

0-68 

17-84   0-76 

.— 

1-04=98-18  Wolff. 

6.  Pargas,  gnk,  crysL 

46*46 

80-96 

17-22    2-29 

1-81 

1-29=98-53  Rath. 

AnaL  1,  G.=2-786;  8,  G.=2-749;  4,  a=2-849;  6,  G.=2-712;  6,  a.=2-654. 

Anal  1,  2, 4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1:81:  4*3) ;  anal  3,  to  1  :  2'6  :  8*6 ; 
snaL  4,  to  1 :  3 :  4*3 ;  anaL  6,  to  1 :  3  :  4-6 ;  each  corresponding  very  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1. 

An  Brsby  specimen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  166)  Si  48*77,  3tl  31-06,  Oa 
15-94,  Na  3*25,  ign.  0-61=99*62;  which  gives  the  0.  ratio  1-1:8:  6*3,  or  a  considerable  excess 
of  silica,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  6,  altered. 

'Pyv.y  etc. — ^The  Tunaberg  crystals  B.B.  ftise  easily  with  intumescence  to  a  globule. 

Obs. — Occurs  in  greenish  4- and  8-sided  prisms,  some  of  them  terminated,  at  Tunaberg  in 
Sweden ;  also  at  Ersby  and  Storgard  in  the  parish  of  Pargas,  Finland. 

An  analysis  by  Laugier  of  "  Paranthine  "  from  Arendal  afforded  him  (J.  de  PhjB.,  Ixvlii.  36, 
180.  1809)  Si  45-0,  Xl  33-0,  Pe,  fig  1*0,  Ca  17-6,  ]fla  1-6,  fe  0'5,  which  agrees  closely  with  the  last 
analysis  by  Wolff.  The  name  paranihine^  substituted  for  scapolite  (and  for  Arondal  specimens) 
by  Hauy,  was  consequently  connected  iu  France,  almost  as  soon  as  introduced,  with  the  above 
composition,  and^continued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Oa'  Si  4-  3  j^i  Si  rand  also  the  name  paranihine)  in  his  N.  Syst  Min.,  1819,  216.  Although  Lau- 
gier^s  analysis  of  the  Arendal  scapolites  is  not  confirmed  by  later  analysts,  the  name  pararUhUe 
may  well  be  retained  for  this  section  of  the  Scapolite  group. 


299.  WBRNBRira.  Wemerite  (f^.  Norway)  cPAndrada,  J.  de  Phys.,  li.  244^  1800,  Scherer'a 
J.,  iy.  86, 1800.  Scapolite  (fir.  Norway)  cPAndrada,  ib.,  246,  and  ib.  38, 1800.  Bapidolith  AbOd- 
gaa/rd,  Ann.  Ch.,  xxxu.  195,  1800.  Wemerite,  Scapolite,  JJ.,  Tr.,  iiu  iv.  1801.  Sltapolith, 
Apctictt  [=Wemerite]  Wem,,  1803,  Ludwig's  Wem.,  ii  210, 1804  Paranthine  [=Scapolite  of 
Arendal]  H^  Lucas  TabL,  205,  1806 ;  H.  Oomp.  TabL,  46.  1809.  Fuscit  (ft.  Arendal)  Sctvu^ 
macher^  Yeraeiohn^  104,  1801.  Ghelmsfordite  J,F.4k8.  L.  DanOy  OntL  Min.  G.  Boston,  44, 1818. 
NuttaUite  (fV.  Bolton)  Brooke,  Ann.  Phil.,  IL  vii.  816, 1824.  GlaukoUth  (fir.  L.  Baikal)  v.  IHacher, 
Sokoloff's  Bergwerks  J. ;  John.  CheuL  Unters.,  ii  82, 1810;  Glauoolite. 

Tetragonal:  <?Al-i  =  156''  14^';  a=0'^Z9S.  Observed  planes: 
0;  vertical,  /,  i4y  i-2,  i-3;  pyramids,  1,  3;  zirconoid,  8-3.  3-3 
and  ir2  often  hemihedral,  right  or  left,  half  of  the  eight  planes  being 
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either  wanting,  or  (as  in  f.  291,  a  top  view)  much  smaller  than  the  othei 
half. 
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Hirwensalo,  finland. 
lucent.     Fracture 


/A  1=121    54: 

/At-2=161  34 
I^  i-3=153  26 
i-iAi-3=161  34: 
i-iAi-2=153  26 
1  A  1,  pyr.,=136  7 
1  A  1,  bas.,  63  48 
1-i  A  14,  pyr.,=146  53 

Cleavage :   i-i  and  /  rather 

distinct,  but  interrupted.    Also 

massive,  granular,  or  with  a 

faint  fibrous  appearance ;  some 

times  columnar. 

H.  =  5— 6.     G.= 2-63— 2-8.      Lustre  vitreous  to 

pearly  extej:Tially,  inclining   to  resinous ;    cleavage 

and  cross-^acture   surface  vitreous.      Color  white, 

gray,  bluish,  greenish,   and  reddish,  usually  light; 

streak    uncolored.      Transparent— faintly    subtrans- 

subconchoidal.     Brittle. 


Var. — 1.  Ordinary.  In  crystals,  white  to  gray,  grayish-green,  brownish,  and  rarely,  from  im- 
parity, nearly  black.  Kokacharof  gives  for  the  angles  those  of  meionite,  namelv,  I  A  1,  pyr.,= 
ISe**  11',  baB.,=63''  42',  1-i  A  H  pyr.,  =  146''  57V,  ba8.,=47''  26',  i-i  A  l-i=118"  43',  /A  1=121" 
51'  (Min.  Russl.,  il  82).    The  prisms  are  sometimes  several  inches  thick. 

NuUalite  (named  after  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass.  Chem- 
ists have  found  wide  variations  in  composition,  and  have  shown  that  it  is  sometimes  much  altered. 
The  crystals  and  massive  variety  of  Chelmsford,  Mass.,  of  gray,  greenish,  and  reddish  shades  of 
color,  has  been  called  Gkelmafordiie, 

2.  Massive.  Olaucoliie  is  of  iptle  violet-blue,  bluish,  indigoblue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinite,  but  having  the  cleavage  of  scapolite.  It  is  from  near  R.  Sliidi- 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  Bolton 
is  similar.    Named  from  yAawilf,  greenish-gray  or  seorgreen, 

Ooinp — p.  ratio  for  ^  fi,  Si=l :  2  :  4;  or  for  bases  and  siUca  1 :  \\.  Formula  (KCa,  S^a)'+ 
|3tl)*Si*+§i,-  or  else  with  half  the  excess  of  silica  (Si)  basic;  =,  if  Oa :  ]$ra=4  :  1,  Silica  48-4, 
alumina  28*5,  lime  181,  soda  5*0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  from  it,  as  seen  below,  dne,  in 
part  at  least,  to  impurities,  alteration,  or  incorrect  determinations. 

Analyses:  1,  2,  G.  v.  Bath  (Pogg.,  xc.  82,  288);  3,  Thomson  (Min.,  i.  273);  4,  Wolff  (InauR. 
Diss.  BerUn.  1843,  Ramm.  Min.  Cb.,  719);  5,  Wurtz  (Am.  J.  Sd.,  IL  x  325);  6-8,  a.  v.  Rath 
(L  a);  9,  Berg  (Jahresb,  xxv.  356);  10,  v.  Rath  (L  a);  11,  Wolff  (L  a): 

Si         Si       Pe     iCCg     Ca       ]^a       £:       ]9[ 


1.  Bolton,  llkh.'grL 

44*40 

25-52 

3*79 

101 

20-18 

209 

0*51 

1-24=98-74  Rath. 

2.       "          *' 

45*57 

23*65 

8*88 

1*23 

20-81 

2-46 

0*63 

0-78=98-51  Rath. 

3!       " 

46*30 

26-48 

.-^. 

18*62 

8*64 

.... 

5*04=100-08  Thorn. 

4.       "      rdh.,       mass. 

48*79 

28-16 

0*32 

1*29 

15-02 

4*52 

0*54 

0*74=99-36  Wolff. 

6.       "      hUiish,       " 

47*67 

25-76 

2-26 

^~. 

17*31 

7-76 



=100-77  Wurtz. 

6.  Arendal,  ywh-gn.  " 

4606 

25-31 

2*02 

0-80 

17-30 

6*45 

1*55 

1-24=99*22  Rath. 

1.  Arendal,  yw?k,  crysL 

46-82 

2612 

1*89 

0*26 

17*28 

6-88 

0-97 

0-38=100  Rath. 

8.  Malsid,  bluisJi,      mass 

47*24 

24-69 

2-18 

16*84 

3*55 

0-85 

I -75=97 -06  Rath. 

9.  Drothems,  viol&l,     " 

46*82 

26*60 

032 

0-65 

17-17 

4-76 

0*32 

1*60=98*14  Berg. 

10.  L.  Baikal,  GlawoUie 

47-49 

27-57 

1*64 

0-47 

1716 

4*71 

0-58 

0*48=100  Rath. 

11.  Uurinkari,  FinL 

48*16 

25-38 

1*48 

0*84 

16*63 

4*91 

012 

0-86-98-46  Wolff: 
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Anal  1,  G. =2*788,  blaokish-graen  crystalB,  the  interior  in  part  opaque;  2,  2*748,  and  like  the 
preceding  in  color;  8,  2-709;  4^  G.=2-718;  5,  G.=2-704;  6,  a.=2-751;  7,  a.=2-697;  8,  (>.= 
2*768;  9,  a.=2-34?,  from  the  pariah  of  Brothema  in  £L  Gothland;  10,  G.=:2'666;  11,  G.=:2*738, 
oolor  Uackiah-green  and  greeniab-gray. 

The  oxjgen  ratios  for  J^  fi,  Si,  oorreaponding  to  the  analjaee  are : 

1.  1    :  2    :  3-6  6.  1 :  1-8 :  8-7  8.  1    :  1-7  :  40 

2.  1-2:2  :  41  6.  1:1-7:  8-4  9.  11 :  2-0 :  40 
8.  1  :  2  :  4  7.  1 :  1-8  :  3-6  10.  1  :  2*1 :  4*0 
4.  1     :  2-2 :  48  11.  11:2    :  40 

The  first  two  analjBea  by  y.  Bath  of  Bpedmena  named  nuUaUitof  and  attributed  to  Bolton,  are 
eyidenfly  of  altered  crystela,  as  the  presence  of  over  3  p.  c.  of  oxyd  of  iron  indicates.  The  ooloi 
stated,  *^  blackiah-green,*'  is  ftirther  evidence  on  this  point.  Moreover  it  is  a  very  unusual  color 
at  the  locality,  as  nuttallite  is  ordinarily  white,  grayish-white,  and  pale  smoky  brown,  the  darker 
color  occurring  sometimes  in  crystals  that  are  partly  whitisL  Y.  Bath  states  that  the  mineral 
was  very  difficultly  fusible.  Thomson's  analysis  (No.  3)  was  also  made  on  an  altered  specimen, 
as  it  gave  6  p.  c  of  water. 

Huir,  in  an  analysis  of  nuttallite  published  by  Thomson  (Min.,  383)  obtained  §i  37*81,  £l  2610, 
l?e  7*89,  Ca  18*34,  &  7*80,  ]&  1*60=97*94.  The  potash  and  the  low  silica,  as  wpU  as  the  iron,  in- 
dicate an  altered  specimen,  if  the  analysis  may  be  so  far  trustod  as  to  draw  a  conclusion  from  it 
The  oolor  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
the  specimen  (sphene  and  green  pyroxene)  diow  that  l£uir  probably  had  true  nuttallite  for  in- 
vestigation. 

Wurtz's  analysis  of  the  pink  scapolite  of  Bolton  gives  more  soda  than  the  rest  In  a  reoent 
trial  (priv.  contrib.)  B.  S.  Burton  found  about  3  p.  c.  of  alkalies,  sustainmg  Wolfif's  results. 

The  bluish-gray  massive  variety  from  Malsjo  has  been  analyzed  also  by  Suckow  (Verwitt  Min., 
188X  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  sped- 
men  or  the  analysis.  He  obtained  Si  4817,  ^  28*27,  Pe  2*38,  Oa  19*04,  H  2-00=99*86.  Suckow 
analyzed  also  a  kaolin  firom  MalsJ5,  a  result  of  eJteratioD  of  the  scapolite  (see  p.  323). 

Fyr^  etc.— B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly  decom- 
posed by  muriatic  add. 

Obs.— Occurs  in  metamorphio  rocks,  and  most  abundantly  in  granular  limestone  near  its  juno- 
tioa  with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
limestone.  It  is  often  associated  with  lightKX>lored  pyroxene,  amphibole,  garnet,  and  also  with 
apatite,  sphene,  zircon ;  amphibole  is  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par> 
gas^  Finland,  is  in  limestone;  that  of  Arendal  in  Norway,  and  Malsjd  in  Wermland,  occurs  with 
magnetite  in  limestone. 

Some  foreign  localities  of  the  mineral  are  above  indicated.  In  the  following  those  of 
wemerite  and  ekebergite  are  not  yet  distinguished.  In  Vermonlf  at  Marlboro',  massive. 
In  if(U9.,  at  Bolton  and  Boxborough,  in  crystals,  sometimes  large;  at  Ohdmsford;  Little- 
ton; Chester;  Carlisle;  Westfleld,  massive;  at  Parsonsfleld  and  Baymond,  near  Dr.  Swett's  house, 
crystals,  with  yeUow  garnet.  In  Conn.,  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paugatttck,  Stonington,  massive.  In  K.  Yorkf  at  Two  Ponds  in  Orange  Co.,  reddish-white 
crystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  6  in  diameter;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  tiie  same 
county,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  6  ul  S.  of  War- 
wide,  and  2  m.  N.  of  Edenville,  near  Greenwood  Fomaoe  (planes  1, 1,  i-2,  w),  are  other  good 
localities ;  in  Essex  Ca,  perfect  crystals  and  massive,  nearly  fibrous,  white  and  greenish-white, 
abundant  near  Earby's  graphite  mine,  4  m.  N.  E.  of  Alexandria,  in  Ticonderoga,  associated  with 
pyroxene ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  whito,  bluish,  and  dark  gray,  present- 
ing tiie  play  of  light  not  unusual  with  this  variety;  edges  of  the  crystals  often  rounded.  In  Ni 
Jeney,  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.  In  Ganada, 
at  G.  Calumet  Id.,  massive  lilac-colored ;  at  Hunterstown,  in  large  crystals,  with  sphene ;  at 
Grenville,  with  pyroxene. 

Pisani  has  analyzed  a  scapolite  firom  Brakke,  Norway,  which  gives  a  composition  between  that 
of  paranthite  and  wemerite.    He  obtained  (C.  B.,  Iv.  45u) : 

Si 48*78    Xl  32*65     l?e  0*87     S[g  1*15     Oa  13-32     Sa  269     t  0*63     fl  1*30=101*29. 

It  had  been  called  Esmarkite. 

One  of  the  minerals  called  MusmirUe  by  Boulanger,  stated  to  come  fh>m  Mt  Gendvre,  gave 
him  G.=2*66,  and  the  composition  Si  44*6,  ^  80*4,  Jilg  2*6,  Ca  16*6,  ffa  7*6  (Ann.  d..  M.,  Ill 
viii.  169).  It  is  stated  to  be  greenish-white  and  compact,  and  to  occur  associated  with.a.gpsenish- 
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brown  smar&gdito.  In  low  specific  grayit^  it  in  near  flcapoUte.  But  we  may  snspect  that  there  is 
Bome  mistake  about  t&e  specific  gravity,  in  which  case  it  may  be  soisite  (see  p.  290)  like  other 
sanssurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  composition. 

Canaanitej  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Oanaan,  Conn., 
and  referred  to  massive  scapoUte  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  com- 
mon in  crystals  in  the  dolomite  of  tiie  region. 

A  so-called  glaucoHle  fh)m  the  L.  Baikal  region,  analysed  by  Bergemann  (Pogg^  ix.  26t)  and 
Givartovski  (Bull  Soc.  Nat  Moscow,  1848, 648)  difiers  fi-om  the  true  glaucdite  in  being  difficultly 
ftisible  (as  much  so  as  orthodase),  and  also  in  composition,  these  analysts  obtaining : 

fra       &         fi 

2-96      1*26      1*73=99-07  Bergemann. 
8*10      1-00      1*78=99-61  aivartovski. 


Si 

£1 

9e 

Mn 

&g 

da 

1. 

60*68 

27*60 

0*10 

0-86 

3*73 

10*26 

2. 

60-49 

28*12 

0-44 

0-59 

2*68 

11-31 

It  was  massive,  of  a  greenish-blue  color,  with  0.= 2*721,  Beig'.;  2*66,  Giv.  It  has  been  supposed 
to  be  a  feldspar. 

Alt — As  the  altered  scapoHtes  that  have  been  derived  from  ekebergfte  or  paranthite  have  not 
been  distinguishod  trcm  those  derived  from  wemerite,  the  following  observations  are  made  to 
indudeall: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  changes  occur,  as  illustrated  b 
the  following  analyses  of  different  kinds: 

1.  Theh^lzationoftheniineraL 

2.  The  loss  of  part  or  all  of  the  protozyd  basos,  often  effected  largely  through  the  action  of 
carbonated  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  hme,  due  to  the  action  of  the  carbonates  in  solu- 
tion in  percolating  waters. 

4.  The  hicreaae  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  or  chlorid  of 
sodium  in  solution. 

6.  The  introduction  of  ozyd  of  iron,  through  salts  of  lime  (oiganic^  bicarbonate,  eta)  in 
solution. 

6.  The  substitution  of  magnesia  for  other  protoxyd  baaes. 

7.  The  loss  of  silica  as  well  as  protozyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pinUe  (anal  8  to  16X 
or  to  that  of  a  pokuih  mica  (anal  16, 16).  By  the  acquisition  of  iron  (anaL  17, 18)  it  passes  in  some 
cases  to  epidote  (anaL  19).  By  the  introduction  of  magnesia^  it  may  pass  to  steatite ;  or  of  magne- 
sia and  potash,  to  a  magMsia  mica  (anaL  20).  By  a  loss  of  bases,  the  proportion  of  silica  left 
increases  (anaL  4,  6,  6,  21,  22,  23);  and  by  a  loss  of  silica  also  (which  may  become  opal  in  tts 
separation),  the  mineral  passes  to  a  kaoUnrVlkQ  compound,  a  common  result  of  its  alteration  (anaL 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudo- 
morph,  as  occurs  at  Patgas. 

Analyaes:  L  Hydrous.    1,  Welbye  and  Berlin  (Pogg.,  Izziz.  302). 

II  Coniaimng  carbonaie  ofHme.  2-6,  Hermann  (J.  pr.  Oh.,  zxzlv.  177);  7,  Brewer  (This  ICin., 
1860,  680) ;  7a,  same,  with  the  C  removed. 

UL  Poiassic  and  often  also  carbonated,  8,  v.  Hath  (Pogg.,  za  288) ;  8a,  same,  with  the  C 
removed;  9,  T.  8.  Hunt  (Rep.  G.  Can.,  1862-63,  168,  1868,  474);  10,  StadtmCOler  (Am.  J.  Sd,  H. 
viiL  394);  11,  T.  &  Hunt  (ib.,  lOS);  12,  Orossley  (This  Min.,  1860,  680);  13,  J.  D.  Whitney  (Am. 
J.  Sci.,  IL  zvL  207);  H  ^*  S.  Hunt  (Rep.  G.  Can.,  1868,  1868);  16,  Bischof  (Oh.  GeoL,  iL  1488); 
16-19,  V.  Bath  (L  a) ;  20,  Bischof  (1.  c) ;  21,  John  (Beud.  Min.,  iL  94^  1832) ;  22,  Berzelins  (Afh. 
L  J^ys.,  a  202);  28,  Hartwall  k  Hedberg  (Jahresb.,  iv.  166);  24^  Suckow  (Verwitt  Min.,  138, 
1848): 


XI      9e 


I.   1.  Arendal,^A«-.  3800  24*10 

IL  2.  S'dianka^  Strog.  43*36  30*62 

8.  Diana^  gray        47*94  30*02 

4.  Bolton,  whOe  or.  66*04  23*92 

6.       "    rd^moaa.  61*68  29-30 

6.  QmlBVOf  w.  mass.  63*76  28*06 

7.  Franklin,  0ffi^  (})47*d6  28*77 


0-95 
2-60 
114 
1-16 
0*34 


te    fin 
4*82  0-78 

0*26 
0-14 
0*16 
0*26 


1-72 


fig  Ca 

2*80  22-64 

21-69 

14*41 

0-20  9-28 

0-78  13-61 

9*24 

2-02  12-UO 


»a     &       fi 


3-74 
2*20 
8-66 
1*46 
7-00 


m. 


7a.      " 

8.  BoLton,  ffeUow 

Ma,      " 


49*71  80-21 
49*99  23-00 


1-81   2-12  12-20    

1-64 1-73    3*36    0*86 


0-78 
1-27 
0-94 
0-66 


7*09 


*2-20  24D3    1-71   


1-80    8-06   0*37    7*40 


6*96=100-09  B. 

=100*16  H. 

0-81  =98-47  H. 

=100-66  H. 

0*82=99*80  H. 
0-67=99*87  H. 
1*80,     C     4*72= 

98*38  B. 
1-89=98*34  B. 
4*23,  Ca  C  7-80= 

99*19  R 
4-43=100-99  a 
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Si      9«   Ag    Ca    Sfa     fi:      £r 


9.  Perth 

10.  Diana 

11.  Algeriii 

12.  " 

13.  " 

14.  WOMNMitf 


46-30  26*20 

46*70  8011 

49*82  24*91 

49-96  24-41 

62-09  18*63* 

(})  47-60  31*20 


1*86 
1*86 
1*48 


1-16 
6-18 
und, 
4-19 

16.  Ai©ndal,ifie»"[66-82p27-37*  042  

-    4-84    0-36     " 

7*90  4*02 
1914  8*50 
16-66    0*26 

15*78 

1*60 


IV.  16.         •*  "       "44-49  24*91 

17.  "     Wdfc^^i  69*74  16*20 

18.  *'     Nacfc       29*52  16*77 

19.  "     4>tdote  37-92  1921 

V.  20.  Pargafl,  mca      4675  26*16 
21.  QatibrtmiU          64*00  24*00 


8*63  12*88    2*88  4*80  2-80=98*99  Hunt. 

17-40    3*48  1-68=100-27  Stadtm. 

<r.  10*21  7*6'^,  Ca  C  3-94=99*45  H. 

9*97  6*06,  6a  0  4*21=100*27  0. 

tmd  wid.  6*68,  Ca04*41,Ca'P  8*22^ 

0-88  9*30  6*43=99-66  Hunt 

0*42  6*77  0*20=100  BiBch. 

1*116*71  8-44,  CaO  11*1 1=9911  B. 

4*314-42  1*83=100*67  Bath. 
0-58  0*87  10*89,  Ca  C  4*62=98*45  B. 

0*39  0*23  2-61=98-74  Bath. 

0*82  6-64  0-68=96*77  Bisohot 

17.26  2-00=100  John. 


1*45 


2-14 

2*16 

9*02 

22-68 


YI.22.  ^daatftrfcit'rei   61-60    25*35    1*50 

23.  Pettebj,  Parg.    61*84    32*27    1*91 

YXL^k  Jmi^o,  KaoUn    63*32    44*65    


0*76 


300  5*00  Mn  1*60=99  Ber& 

9-33    5-12   1*00=100*97  H.  A  H. 

1-17 =99*11  Suckow. 


*  With  a  UtUe  Fe*  o'.       **  Probablj  too  high. 

The  followhig  are  the  charactera  of  different  altered  soapoUtea,  indndmg  those  of  which  analj- 
eea  are  above  ^ren : 

ATHEBUsnn  Wmbyt  (Pogg.,  Izxix  302,  I860).  AnaL  1.  Like  Boapollte  in  form;  oolor  green- 
ish ;  opaque.    From  Arendal,  with  black  garnet  and  keilhauite. 

BrBOGANOTm  Berm,  (J.  pr.  Gh.,  xxzIt.  178,  1846)  (AnaL  2).  Has  the  form  of  scapolite  (Koksch. 
Hin.  BnssL,  iii  95).  Color  yellowish  to  light  oil-green;  Instre  greai^;  translucent;  H.=6'6,  G.= 
2-79.  B.B.  fhses  easily  with  intumescence.  From  the  Sludmnka  in  Dauria.  The  analysis  af- 
forded 6-4  p.  a  of  carbonic  add,  which  is  aboTe  removed;  this  corresponds  to  11*4  p.  a  of  Ca  0. 

AnaL  3.  Large  gray  crystals,  containing  9-23  p.  c.  of  Oa  0;  G.=2*74.  In  the  anaL  as  above 
given,  4*06  of  C  is  removed.    Occurs  at  Diana,  N.  Y.,  with  sphene  in  caloite. 

AnoL  4  White  crystals  with  caldte,  from  Bolton;  G.=2'66.  In  the  anaL  as  above  given,  2*5 
p.  c.  of  C  is  removed.  AnaL  6,  reddish  massive,  from  Bolton;  G.=2*70.  AnaL  8,  massive,  yel- 
lowish ;  H.=:4-5 ;  6.=2-787.    Contains  7*80  p.  c.  of  Ca  C.    From  Bolton. 

AnaL  6.  Whitish  massive,  from  Gul^d;  contains  3*41  Ca  C;  Q.=2-69.  In  the  anaL  above,  1*5 
p.  a  of  0  removed. 

AnaL  7.  Greenish  or  yellowish-green,  deavable,  and  partly  in  crystals,  from  Franklin,  N.  J., 
having  H.=8*5,  G.=2-78,  with  sttbresinoos  lustre;  B.B.  very  Aisible.  Contains  10*72  p.c.  of  Ca  0. 

AnaL  9.  Greenish-gray,  waj^  in  lustre  to  pearly,  subtranslucent^  with  EL =5*6,  G.=2*640-- 
2 -667 ;  from  Perth  in  Canada.    Contains  considerable  magnesia  as  well  as  potash. 

AnaL  10.  In  grayish  crystals,  from  Diana,  assodated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestion- 
ably from  Diana.) 

AiAflsm  Bini  (Am.  J.  ScL,  11.  viiL  108,  1849)  (anaL  11—13)  oooors  in  slender  square  prisms, 
Bometimee  2  or  3  in.  long,  imbedded  in  caldte.  Yellowish  to  gray  and  usually  dulL  Brittle.  H. 
=3—8-6;  some  crystals  more  altered,  2*5.  G. ='2-697— 2*712,  Hunt;  2*78,  Crossley.  From 
Franklin,  Sussex  Ca,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
fime,  of  magnesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view 
derived  from  the  form  and  appearances,  that  algerite  is  an  altered  scapolite,  and  related  to 

Wn^Hira  Hnmt  (Logan's  Rep.  Can.,  1863  and  1863,  Am.  J.  SoL,  IL  xix.  428)  (anaL  14)  is  a  mas- 
Btve  mineral  from  Bathnrst,  Canada,  affording  square  prisms  by  cleavage,  and  having  H. 
=3-6,  G.= 2 -766— 2*776,  lustre  vitreous,  a  little'pearly  on  deava^e  surfaces;  color  reddish-white, 
loa&red,  and  peaoh*blossom  red.  According  to  Chapman  (Am.  J.  ScL,  IL  xx.  269),  its  crystalliza- 
tion and  other  characters  «te  essentially  those  of  scapolite.  It  is  associated  with  apatite,  caldte, 
and  pyroxene.  The  oblique  basal  deavage,  mentioned  by  Hunt,  is,  as  stated  in  the  last  edition 
of  this  work,  p.  608,  only  a  fracture.  Hunt  in  Rep.  G.  Can.  1863  makes  it  a  variety  of  giesedcite. 
Oooors  also  in  northern  N.  York.    See  frirther  under  PnoTH,  p.  479. 

TenmiU  of  Emmons  (Bep.  G.  N.  Y.,  1 837, 162)  has  the  form  of  scapolite,  with  H.=2 ;  G.=2'53 ; 
faistre  a  little  pearly ;  oolor  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp,  N.  Y.  It  haa  not  been  analyzed,  but  is  probably  near  algerite  or  wilsonite.  The 
Pismiiariigtn  (pinite-like)  Soapolit  of  Sdiumacher  (Yerz.,  98,  1801^  from  Arendal,  is  probably  simi- 
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lar  to  the  algerite  and  other  fdnUe  psendomorphB.  It  is  described  as  oocarrixig  m  cryBtals  and 
massiye,  of  a  white,  greeni&h,  and  otner  shades,  and  as  B.B.  fusing  easily.  His  iiUhartiger  Scapo* 
Hi^  from  Arendal,  appears  to  hare  been  a  steaUtic  pseudomorph,  it  being  B.B.  infusible. 

Miea  from  Arrn^M^  Nonoay  (MoarelU  of  Abildgaard).  AnaL  15,  16.  The  mica  oocnn  im- 
bedded in  quarts,  and  has,  according  to  y.  Bath  (L  cX  the  form  of  8-8ided  crystals  of  scapoliie, 
6  in.  long.  The  ciystals  are  corered  with  mica  ezternaUy,  and  within  consist  throughout  of  an 
aggregation  of  the  same  mica.  The  mica  is  greenish-white,  tranaluoent  H.=2— 8.  Q.= 2-833. 
Cb^gen  ratio  (from  y.  Bath)  1  :  6*6 :  10*5 ;  perhaps  1:6:  10^,  giying  1  :  li  for  the  oxygen  of 
tiie  bases  and  siUoa.  The  change  from  scapdite  has  consisted  in  the  romoyal  of  UmO)  addition  of 
Fe,  and  substitution  of  potash  for  soda. 

ificajrom  Fmrffcu,  anaL  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anaL  17)  has  H. =6 ;  G.=:a-862.  Brownish  or  bride-red.  Dif- 
ficultly ftisiUe.  Oxygen  ratio  1 :  2*4  :  7*6.  In  the  change,  9e,  magnesia,  and  potash  haye  been 
introduced. 

The  Hack  scapolite  of  Arendal  (anaL  18)  is  altered  by  a  large  addition  of  magnesia  and  iron. 
Color  grayish-black ;  streak  grayish-white.  Bather  soft  G. =2*887.  Nodeayage.  B.B.  edges 
round^  with  diiflculty.    0.  ratio  1 :  2*1 :  2*6  :  1*6,  unless  part  of  the  iron  is  sesquioiyd. 

The  q^ote  paeudomorph  of  the  same  locality  (anaL  19)  giyes  the  oxygen  ratio  of  epidote 
1:2:8.  The  crystals  occur  imbedded  in  uraJite.  ForcUiammer  has  described  other  epidote 
pseudomorphs  ^ter  scapoUte  fh>m  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbbokitb  of  Schumacher  (Verzeidm.,  1801)  is  referred  here  by  Sesmann,  who  obseryes  that 
there  are,  in  the  Ecole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite  (This  Min.,  606, 
1864).  Schumacher  describes  it  as  bluish-gray,  indining  to  leek-green;  also  grayish  mountain- 
green  ;  lustre  feeble ;  fracture  smooth  like  that  of  flint ;  G.= 2*947 ;  haying  some  resemblance  to 
gabbro.  The  bluish-gray  yariety  from  the  Eenlig  mine  near  Arendal,  with  black  hornblende 
and  caldte,  and  the  other  ttom  Frederidcsy&m,  Norway,  in  syenite. 

The  kaolin  fh)m  Kalsjo,  anal  24^  is  a  reddish-yellow  day-like  mass,  retaining  something  of  the 
crystalline  form  of  scapolite ;  6.= 2*1.  The  composition  corresponds  to  1  of  alumina  to  2  of  silica. 
For  another  kaolin  see  under  Ekebsroite  (Passauite). 

Sieatmc  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  siUceoua  scapolite 
of  Pargas,  of  a  gray  color,  in  limestone,  contains  92*71  p.  c  of  silica.  AlbUe  is  announced  by 
Tschermak  as  occurring  pseudomorphous  after  scapolite. 

Peeudo-Scapoliie  of  N.  Nordenskidld  (Bidrag  FinL  Min.,  66,  1820)  is  wemerite  altered  to^f^roz- 
ene.  The  crystals  are  large  and  contain  crystals  of  pyroxene,  whidi  are  most  abundant  toward 
the  exterior;  firom  Simonsby,  near  Pargas. 


300.  BKHBBROITB.  Scapolite  (fr.  Arendal)  pt  Wemerite  (fr.  Arendal)  pt  [Syn.  under 
Wnufram.]  Sodait  (fr.  HesselknUa)  EkOerg,  Afh.,  iL  168,  1807.  Natrolite  of  Hessdkulla 
WoUasUm,  Ekebergite  Bsrs.,  Arsb.,  1824,  168.  Ekebergit,  PorzeBanspath  (fr.  Passau)  J.  N. 
Ikicha,  Denkschr.  Ak.  Munchen,  yii.  65,  1818,  Tasch.  Min.,  xyiL  94^  1828.  Porsellanit  t;.  Eob,, 
Taf;  62,  1863.    Passauit  ^acMiMUM,  Min.,  806,  1866. 

Tetragonal.  Like  wemerite  in  form  and  cleavage.  Also  compact,  or 
finely  columnar  massive. 

H.=5*5— 6.  G.=2"74:.  Lnstre  vitreous,  somewhat  pearly  or  greasy. 
Color  white,  gray,  greenish-white,  bluish,  reddish.  Transparent  to  sub- 
translucent. 

Oomp.— O.  ratio  for  ]ft,  fi,  3i=l :  2  :  46;  formula  (i(Oa,  ]$ra)+}£l)*Si'+8Si;  or  else  with 
half  the  excess  of  silica  (or  li  Si)  basic;  =,  if  Oa :  ]ffa=8 :  1,  Silica  61*7,  alumina  26'3,  lime  16i, 
soda  6-9=100;  if  Oa  :  Na=2  :  1,  BiUoa  61-7,  alumina  26*3,  lime  14*2,  soda  7-9=100. 

Analyses:  1,  Hermann  ( J.  pr.  Gh.,  xxxly.  177);  2,  Wolff  (Inaug.  Diss.,  Berlin,  1843,  Bamm. 
Mm.  Gh.,  719);  8,  Hartwall  (Bers.  Jahresb.,  iy.  166);  4,  Wolff  (I.  a);  6,  y.  Bath  (Pogg.,  xc  82, 
288);  6,  Wolff  (1.  a);  7,  Damour  (L'Institut,  1862,  21);  8,  y.  Rath  (I  a);  9,  Fuchs  (L  a);  10,  y 
KobeU  (X  pr.  Ck,  i.  89);  11,  Schafh&utl  (Ann  Gh.  Phaim.,  xlyi  340): 

Si       £1       9e      fig      Ca      fTa      &       & 

1.  HesselUnilla  6103    26*86    2*73    0*87    13-29    4*64    0*82     ^,  An  0*26=100  H. 

2.  "        gyK-gfL  49*26    26*40    0-64     14-U    614    0-65    0-69=98-12  Wolff. 


Digitized  by  VjOOQIC 


3.  Fkrgas  49*42 

^.Mai^pink^mass.  49*88 

6.      "       tohUe  60-04 

6.  Arendal,  ywh-io.  60*91 

7. .      "  60-30 

8.  GouTemonr  62*26 

9.  FaBun,  FtuaauiUe  49*80 

10.  "              "  60-29 

11.  "              "  49*20 


tJNISILIOATBS. 

3 

21 

9e 

Ag 

Oa 

fra 

t 

fl 

26-41 

1-40 

0-68 

15-69 

6*06 

1*46-100  HartwalL 

27-02 

0-21 

0*86 

12-71 

7*69 

0-87 

0*7'J=99*90*  WolflEl 

26-68 

—^ 

1-06 

12-64 

6-89 

1*64 

2-60=99-36  Bath. 

26-81 

0*76 

0*68 

18-34 

7-09 

0-86 

0*41=99*74  Wolff. 

26-08 

14-08 

6-98 

1*01 

3-26=99*70  Damour. 

23*97 

0*78 

9*86 

8*70 

1*73 

1*20=98*49  Bath. 

27-90 

14-42 

6*46 

.—^ 

0*90— 97-98  FiichB. 

27-37 

... 

^» 

13*63 

6-92 

0*17 

=97-80  KobelL 

27*80 



— 

16-48 

4-68 

1-23 

1*20,  01  0*92=99-66  8. 

•i-sep 

.  e.  of  oarbonate  of  lime  romored. 
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Anal  1,  O.=2-80;  2,  a.=2-786;  4,G.=2-623;  6,a.=2-668;  6,  G.=2-712;  8,  a.=2*688;  9,0. 
=2-64. 

The  passamte  (Poroenanapath)  haa  the  0.  ratio,  in  anal  1,  1 :  2*4 :  4*8 ;  in  2, 1 :  2*4 :  4-9 ;  in  3, 
1:2-2:  4*6.  But  a  slight  change  in  the  bases  would  make  the  last  1 :  2 :  4*6 ;  and  it  is  probable 
that  the  nnneral  is  an  altered  ekebeigite.  Fuchs  made  the  prisms  probably  about  92^,  and  so 
also  did  Sohaf  h&niL  But  Desdoiceauz  has  found  that  it  has  but  one  optiosd  axis— a  negative 
one— and  this  decides  it  to  be  tetragonal  in  crjstalliaation.  Its  colors  are  white  to  yellowish, 
hloiah,  and  grayish-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr^i,  eta— In  the  closed  tube  yield  a  small  amount  of  water.  B.B.  whitens  and  ftises  with 
intumescence  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  add. 

Obs.— EhHn  HessellkuUa  and  Malqo  in  Sweden ;  Arendal  in  Norway ;  Pargas  jb  Finland,  in 
limestone;  GouTemeur,  St  Lawrence  Oo.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
thick  crystals  sometimes  several  mches  in  diameter. 

The  passauite  is  fh)m  Appenzell,  near  Passau,  in  Bavaria. 

Jklt^— The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao* 
lin.  Part  of  die  kaolin  has  the  prismatic  form  of  the  passauite.  Fuchs  found  in  one  of  his  analy- 
ses §146*06,  M  32*00,  9e  0*90,  Ca  0*74,  fi  18*00,  undecomposed  mineral  2*96=9966;  in  an- 
other Si  43*66,  &  36*98,  9e  I'OO,  Oa  0*83,  ti  18*60=99*91.  Opal  occurs  in  the  kaolm  as  one 
reault  of  the  alteration. 

PABlLoeira  K  KordenOc  (Bull  Soc  Nat  Moscow,  zzz.  221,  1867).  Has  the  form  and  angles 
of  scapolite  (Koksch.  Min.  BussL,  iiL  187),  and  is  probably  altered  ekebergite.  Ooiors  white, 
bluish,  reddi^-blue;  G.= 2*666.  The  crystals,  after  action  of  acids,  are  AiU  of  worm-like  holes, 
owing  to  the  separation  of  the  carbonate  of  hroe  present  Analysis  afforded  Si  44*96,  %1  26*89 
An  «r.,  Ag  I'Ol,  Ca  14*44  [l^a  10*86],  ign.  1*86=100.  No  potash  was  found.  B.B.  easily  fusi- 
ble. The  0.  ratio  for  ^  S,  Si  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  originally  a  true  ekebergite.  From  the  laanlite  locality  near  Bncharoi  in  Siberia,  in  the 
L.  Baikal  region. 


301.  MSBZONITB.    Scaochi,  Pogg.,  Brgins.,  iiL  478, 1862. 

Tetragonal.  Closely  resembles  meionite  in  its  crystals.  Obserred  planes : 
O,  /,  44,  i-2, 1.  C^  A  l-i=156°  6' ;  a=0-4430 ;  1  A  1=135^  56'  and  64°  8', 
Scacchi  5  135^  68',  Kokscharof.  Cleavage  as  in  meionite.  Crystals  quite 
smalL     Unknown  massive. 

H.=5-5— 6.  G. =2*623,  v.  Eath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oomp.— O.  ratio  for  ]^fi,Si=:l: 2:6^;  or,  for  bases  and  8ilk»,=l:  If ;  formula,  (KCa,]^a)* 
+f  fi)*gi'+2iSl;  or  else  with  half  the  excess  of  siUca  basic;  =,  if  Oa:  JTa-l :  1,  SiUca  66*2, 
afaimina  24*0,  lime  9-9,  soda  10*9=:  100.  The  analyses  agree  about  as  wett  with  the  0.  ratio  1 : 2 :  6^. 

Analysis  :▼.  Bath  (Pogg.,  oix.  264) : 

%  64-70        2123-80        ]C[g  022        Oa  sn        Sfa  9-83        &  2-H  ign.  013=99 69. 

Pvr.,  eta— B.B.  fbses  easily,  but  with  less  intumescence  than  meionite.    Not  acted  upon  by 
mnnatic  acid. 
Oba^-Oocurs  on  Somma,  like  the  meionite,  but  is  associated  with  feldspar  instead  of  caldte. 
Kimed  from  /ai^wv,  greater^  the  axis  of  the  prism  being  a  little  longer  than  in  meionite. 
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302.  DIPYBS.  Schorl  Uandiitre  de  Manl^on  (Pjnneet)  (disoor'd  bj  Offlet-LAomont  in  1786), 
Leuoolite,  DelamdlL,  Soiagr^  L  289,  iL  401,  1792.  Dipyre  ff^  Tr^  UL 180L  SobrndbBfeem  Wani^ 
Stofll  Orykt,  L  411,  1811.  CooMranite  CkarpmUar,  Ann.  Oh.  Phji^  zzzix.  280,  1838.  Coa 
seranite.    Prehnitoid  BUmutrandt  (Efr.  Ak.  Stockh.,  1864,  297. 

Tetragonal.  Form  aod  cleavage  game  as  for  wemerite  and  meionite. 
Crystals  small  or  large,  single  or  gronj^ed.     Sometimes  colnmnar. 

H.=5— 5*5.  G.= 2*646.  Lustre  vitreous  to  somewhat  pearly.  Color- 
leas,  whitish,  yellowish,  jgreenish,  and  sometimes  reddish ;  opaque  white. 
Transparent  to  subtranslucent 

Dipyre  ooeani  in  rather  coarse  cryataU,  ofken  large  or  stout,  and  rarelj  oolnninar,  in  metamor- 
phic  rocks,  while  marialUe  is  found  only  in  rery  small  colorless  or  white  OTstals,  in  igneous  rodcs, 
and  contains  more  alkalL    Prehnitoid  is  similar  to  dipjre. 

Oomp.--0.  ratio  for  ft,S,Si=l:  2:6;  formula  (i(iCa+i^a)«+f  Xl)*Si*+6Si=,  if  Ca:  JTa 
=1:1,  SiHca  68-3,  alumina  22*6,  lime  9*1,  soda  10*0. 

Analjees:  1,  Vanquelin  (Haiiy^s  Tr.,  liL  1801);  2,  Delesse  (C.  R.,  xyiiL  994,  1844);  3,  Damoiir 
(L'Institut,  16,  1862);  4,  Pisani  (Dead.  Min.,  L  227);  6,  Blomstrand  ((Efr.  Ak.  StocUu,  1864): 

Si     Si      ftn   &g     Oa  JTa    k      fi 

t.  IHpyr6  60       24 10  4  2=100  Vauq. 

2.  *'     libarens  65*5    248 9*0  9'4    0*7  =99-4  Delesse. 

3.  **      Pouaao     6622  23-06 9*44  7*68  0*90  2-41  =99*70 Damour. 

4.  *'      Libarens  66*69  22*68  0*89  0*49    6*86    8*66  0*78  4*66=101*08  Pisani 

6.  FtehmilM  66*00  22-46  018  0*86    7*79  1007  0*46  1*04,  te  1*01=99*36 BL 

Pyr.,  etc. — ^B.B.  Aises  with  intumescence  to  a  white  blebbj  glass.  Some  specimens  are  phos- 
phorescent when  heated.    Imperfectly  decomposed  br  acids. 

Obs.~From  the  region  of  the  Hautes-Pyrenees,  m  granular  limestone:  at  Pou£ao^  near  Bag- 
n^res-de-Bigorre,  with  a  white  uniaxial  mica ;  near  libarens,  about  a  mile  and  a  half  from  Maol^n, 
with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dept  of  Arl^;  in  a  blade  schist  on  the  right 
bank  of  the  L^s,  near  Luaenac,  Ari^ ;  in  the  vidnitj  of  Loutrin,  near  Angoumer,  in  blocks  of 
granular  limestone,  with  pjrrito,  sphene.  The  prehnitoid  is  from  a  locality  between  Kongsbeig 
and  Bolberg  in  Sweden,  with  coarsely  crjrstalUiEed  hornblende;  its  hardness  is  stated  by  Blom- 
strand to  be  7,  and  G.=2'6a 

The  name  dipyre^  from  ^ir,  ftotoe^  and  v^,  fire,  alludes  to  the  two  eflfects  of  heat,  fittitm  and^Aoi- 
phoreacence,    Jhihiniioid  refers  to  a  resemblance  to  prehnite. 

AIL — ^Dipyre  undergoes  rery  easy  alteration,  much  easier  than  wemerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.    Some  of  it  appears  to  be  changed  to  a  khid  of  greenish  leuditenbergite. 

Omteranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region, 
and  the  dipyre  may  be  seen  passing  into  couseranite.  Its  square  prisms  are  usually  rou^  or 
rounded  exteriorly,  and  bluish-black  or  grajish-bladc  to  deep  blade  in  color,  but  sometimes  whit* 
ish  and  blackish  on  the  same  specimen.  It  is  often  soft  and  fragile.  Charpentier*s  mineral  osme 
from  the  department  of  Ari^  (formerly  Oouserans).  Analyses :  1,  Duroioy  (Ann.  d.  K,  U- 
iv.  327) ;  2,  Pisani  (DescL  MhL,  L  234) : 


Si 

£1 

»e 

ftg 

Ca 

JTa 

& 

fi 

1. 

62-87 

2402 

1-40 

11-86 

3-96 

6*62 

=98-66  Dnfr. 

2. 

68*33 

20*20 

1*90 

7*20 

0*99 

0*76 

8-82 

2*86=100-66  Pisani 

Pisani's  analysis  was  made  on  large  square  prisms  from  Voxaao.  It  has  the  composition  of 
agalmatolite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present 

Other  localities  are  near  Bagndres-de-Bigorre ;  at  Sentenac  near  Seix,  Ari^  in  hard  lime- 
stone.   An  orthooLase  of  the  region  has  sometimes  been  mistaken  for  couseranite. 

303.  BIABIAUTB.    v.  Baih,  Z&  Q^  xriiL  686,  1866.    [Kot  liariaUte  of  Bylla] 
Tetragonal.    Closely  resembles  meionite  in  its  crystals.    Form  like  £ 
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288,  except  that  0  is  present,  and  3-3  are  wanting.    1  A  1=136®  0', 
nearly. 

H.=5"5— 6.  G.=2'626;  but,  allowing  for  impurity,  2-630.  Lustre 
vitreous.     Colorless,  or  white.     Transparent  to  translucent. 

Oomp.~0.  ratio  for  &,  S,  §i=l  :  2  :  6,  like  dipyre;  but  haying  the  alkalies  and  lime  in  the 
ratio  2  : 1  instead  of  1 :  L  Formula  (i (i Si+| i^a)*+f  *1)« Si*+3  §i=8ilica  68-3,  alumina  223, 
lime  6*0,  soda  13*4=:  100.  Or  perhaps  ratio  1  :  2  :  6^,  which  gives  silica  62'1,  aliunina  20*2,  lime 
5*5,  soda  12*2,  agreeing  better  with  the  analysis.  Analysis:  ▼.  Bath  (La);  la  is  the  analysis 
with  Fe  removed  as  ndzed  magnetite: 


Si 

21 

J»e 

% 

Oa 

£ra 

fe 

1.       59*50 

20*70 

4-45 

0-29 

4*39 

8*90 

1*09=99*82. 

la.     62-72 

21*82 

0*31 

4-63 

9*87 

1*16=100. 

^rr-,  eto.~Like  those  of  mizsonite. 

Om. — ^From  a  volcanic  rock  called  pipemo^  oooorring  at  Pianura,  near  Naples. 


304.  NEPHBUTB.  Sedisseitige  weisse  durchsichtige  Schorlsauler  mit  oder  ohne  Pyramide 
an  der  Spitze,  eta  (fir.  Vesuvius  (Somma)X  J^  /.  FerheTy  Briefe  aus  W&lschland,  166,  1773;= 
Basaltes  crystallisatus  albus  crystaUis  prismaticis  v,  Bom^  Lithoph.,  11  73,  1776;=Sommite 
Jkihmelh.j  T.  T.,  ii  271,  1797;=Nephellne  JET.,  Tr.,  iii.  1801.  Fseudo-sommite,  Pseudo-nephe- 
line  (fr.  C.  di  Bove),  FL  Bdlevue,  J.  de  Phys.,  11.  458,  1800 ;  id.,  var.  of  Sommite,  DdameOi^  L  a 
Kefelina,  Cavolinite,  Davina,  MonL  db  ChveHU^  Min.  Yesuv.,  1825. 

Fettstein  Wem.,  1808,  Klapr.  Beitr.,  v.  176, 1810,  Steffen's  Orykt,  i.  472, 1811.  Bl8BoUth(fir.  Nor- 
way) Klapr^  Mag.  Ges.  Fr.  BerL,  iil  48,  1809,  Beitr.,  v.  176,  1810.  Pierre  grasse  H^  Tabl, 
66,  228,  1809.    Phonite  (fir.  Norway)  DescL  Min.,  l  289,  1863. 

Hexagonal.  <?  A  1=135®  55';  a=0*839.  Observed  planes :  0;  prisms, 
/,  i-2,  i^ ;  pyramids,  f ,  i,  |,  1,  2,  4,  6 ;  2-2,  4-2.  Usual  forms  six-sided 
and  twelve-sided  prisms  witn  plane  or  modified  summits.  Fig.  292,  sum- 
mit planes  of  a  crystal. 


292 


O  A  2=117°  18' 
O  A  1=147  9 
<?Ai=154®  9' 
0  A  4=104  28 

/Ai-2= 


/A  1=134  5 
/A  2=152  42 
1  A  1,  pyr.,=139  17 
1  A  1,  bas.,=88  11 
=150 


Cleavage:  /distinct,  0  imperfect.    Also  massive, 
compact ;  also  thin  columnar. 

H.=5-5— 6.  G.=2-5— 2-65.  Lustre  vitreous— 
CTeasy;  a  little  opalescent  in  some  varieties. 
Colorless,  white,  or  yellowish  ;  dso  when  massive, 
dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal.  Double  re- 
fraction feeble  j  axis  negative. 

Var.— 1.  Glassy^  or  Sommite.  Usually  in  small  crystals  or  grains,  with  vitreous  lustre,  first 
found  on  Mt  Somma,  in  the  region  of  Vesuvius;  G.=2-56,  fr.  Vesuvius,  Scheerer;  2-637,  lb., 
Breith.  Davyne  is  nephelite  from  Vesuvius,  with  feeble  lustre,  containing,  according  to  Rammels- 
berg;  12-1 4  p.  c.  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and  CavolinUe 
is  of  the  same  locality;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 
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KokBcbarof  fbund  the  angle  1  A  1=139*  17';  whence  /a  1=134**  5'  22",  and  a=0*888926 
(MuL  EusaL,  iL  160).     Breithaupt  made  /A  1=134«  6' ;  Haidingor  184'  8';  Scacchl  133»  57^'. 

2.  EbBotUe.  In  large  ooarse  oTstalB,  or  maasiyoy  with  a  greaay  lustre.  G.= 2*697,  fir.  Miask, 
Breith. ;  2-66,  fir.  Arkwiaas,  Smith  &  Brush. 

Oomp.— 0.  ratio  for  fl,  fi,  fli=s:r:  8  :  4i.  Formula  perhaps  (^a*  t»)*  S'H-S  3tl»  §i'-»-8  6i^ 
(J  &«-|-f  3fcl)*  Si»H-f  SL  Possibly  7  (i  ft^-hf  Stl)"  Si*+2  (J  &»+f  41)  8i»,  making  it  a  combinatwn 
of  aumsilicate  and  a  biailicate.  The  percentage  correiqponding  to  either,  is,  if  K^a  :  K=6  :1, 
sOica  44-2,  alumina  83'7,  soda  16*9,  potash  6*2=100. 

Analyses:  1,  Arf^edson  (Jahresb.,  il  97);  2,  3,  4,  Sdieerer  (Fogg.,  zlvi.  291,  xliz.  369);  6, 
Gmelin  (Neph.  im  Dolerlt,  etc,  Heidelberg,  1822);  6,  Heldepriem  (J.  pr.  Oh.,1.  600);  7,  MonticeUi 
k  Govern  (Prod.  Min.  Vesu?.,  376,  and  Pogg.,  xi  470);  8,  9,  Bammelsberg  (Pogg.,  cix.  679,  and 
Min.  Gh.,  662);  10,  11,  12,  Scheerer  (Pogg.,  zlyl  291,  zlix.  869);  13,  14,  Bromeis  (Pogg.,  xltiiL 
677);  16,  P.  ▼.  Pusireysky  (Koksch.  Min.  BussL,  ill  78);  Smith  t  Brush  (Am.  J.  Sci.,  ILzvl 
371);  17,  J.  P.  SimbaU  (Am.  J.  ScL,  JL  zxiz.  66) ;  18,  D.  M.  Balch  (Proc  Essex  Inst,  iy.  6)' 

0*62=98'92  Arfyed. 
0*21=100*32  Scheerer. 
0-21 =99-40  Scheerer. 
1*39=100*74  Scheerer.  . 
1*39=101-13  Gmelin. 
0*82,  ftg  0*11  =  100*39  Heid. 

=96*89  M.  &  a 

1*96,  a  tr.,  C  6*63=99*69  Ramm. 
1*96,  01  tr.,  0  6*01  =100-83  B. 

0*60=100*72  Scheerer. 

206= 100*69  Scheerer. 

,  Ag  0*07=100-60  Scheerer 

,  iig  0-77=98-13  Brown. 

0*92,  Mg  0*46=100*77  Brown. 
,  Mg  015  =  100*53  Pusir. 

0-96=100*66  a  ft  B. 

1*47=100*91  KimbaH 
=99*71  Balch. 

In  the  last  analysis,  the  mineral,  preyions  to  analysis,  had  been  dried  at  160°  0. ;  when  dried  at 
100  0.,  it  afforded  1*31  p.  c.  of  water.  Traces  of  muriatic  add,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  and  Bromeis;  and  in  one  nepheline  fh>m  Mt  Somma  they  fonnd  0*22  of  the  former 
and  010  of  the  latter.  Other  analyses :  of  B.  fir.  Norway,  Scheerer,  Pogg.,  cxix.,  146 ;  N.  fr. 
Meiches  in  the  Yogelsgeb.,  A.  Enop,  Jahrb.  Min.,  1866,  686. 

Pyr.,  eta — ^B.B.  (Uses  quietly  at  3*6  to  a  colorless  glass.    GeUtiDises  with  adds. 

Obs. — ^Kephelite  oocurs  both  in  andent  aod  modem  yolcanic  rodcs,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glassy  crystals  or  grains  (sommiteX  the  latter 
massiye  or  in  stout  crystals  (elffiolite).  A  doieryte  containing  mud^  disseminated  nepheline,  such 
as  occors  at  Eatsenbuckel,  near  Hddelberg,  has  been  called  nqpheHnophyre  and  nepJielindoleryiA,  A 
granite-like  rock  found  near  Miask,  in  which  elffiolite  replaces  quarte,  has  been  named  miascf/ief 
from  its  locality.  A  rock  composed  of  orthoclase,  elsoUte,  and  sodalite,  ftom  Ditro  in  Transyl- 
yania^  is  the  tUirdyie  of  Tschermak.    The  zircon-syenite  of  Norway  contains  much  elasolite. 

Nephelite  occurs  in  crystals  in  the  older  layas  of  Somma,  with  mica^  idoorase,  etc. ;  at  Gapo  di 
Boye,  near  Bome  (the  locality  of  the  paeudthnephdine) ;  in  the  dinkstone  of  Eatsenbuckel,  near 
Heiddberg ;  at  Hamberg  in  Hessia ;  Aussig  in  Bohemia ;  Loban  in  Saxony.  Elsolite  is  found  at 
Breyig,  Stavern,  and  Fredericksy&rn,  Norway,  imbedded  in  sircon-eyenite ;  in  the  llmen  Mts., 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrocblore,  etc. ;  at  Mariens- 
kija  in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  cancrinite,  zircon.  The  crystal  measured  br 
Soaochi  was  of  the  yariety  aommiief  or  (Jooyiu^  oocurring  at  Somma  in  a  geode  in  limestone  with 
sodalite  (Pogg.  Erganz..  iiL  478,  1868). 

ElsBolite  occurs  massiye  and  crystallized  at  litdifidd,  Me.,  with  cancrinite ;  in  the  Ozark  Mts., 
Arkansas,  with  brookite  and  schorlomite;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nephtUne  by  Haily  (1801),  from  vc^X^,  a  doud^  in  allusion  to  its  becoming  doudy  when 
immersed  in  strong  add;  dceotife  (by  ElaprotiiX  from  IXaUv,  oil,  in  allusion  to  its  greasy  lustre,  the 
yariety  haying  be^  made  a  distinct  spedes  earlier  by  Werner  (1808),  under  the  German  name  of 
FsUsteiiL  The  name  aommiief  derived  from  the  Yesuyian  loa^ty,  giyen  in  1797  by  Delametherie, 
has  the  priority.  But  Werner  early  adopted  Haiiy's  name,  and  later  authors  haye  all  taken  the 
same  course. 


/.  Nephelite. 

§1 

£l 

Pe 

Ca 

*a 

fc 

1.  Vesuyius 

44*11 

33*73 

20*46 

2. 

44*08 

83-28 

066* 

1*77 

16*44 

4*94 

3.        " 

44*29 

3304 

0*39» 

1-82 

14*93 

4*72 

4.  Odenwald 

48-70 

82-31 

1*07 

0*84 

16-83 

6-60 

6.        " 

4.S*36 

33-49 

1*60 

0*90 

13-86 

713 

6.  Lobau 

48*60 

82-33 

1*42 

3*66 

14*13 

603 

7.  Davyne 

42*91 

33-28 

1-26 

2*02 

7-48 

8.        " 

88*76 

28*10 

9-32 

16-72 

1-10 

9.        »♦ 

86*81 

28*66 

10-33 

16-86 

1*21 

U  ElaMe, 

lo.  Predericksy'n,  gn. 

45-31 

82*63 

0*46 

0*38 

16-96 

6*46 

11.  Brevig,  bn. 

44*69 

82*14 

0*86 

0-28 

16-67 

6-10 

12.  Miask,  whiU 

44*30 

33-26 

0*82 

0*32 

16-02 

6*82 

13.        "        " 

42*61 

38*78 

0*2b 

14-01 

6*91 

14        "        " 

42*33 

34-89 

0*47 

16*26 

6-96 

16.  Mariensk^a 

44-94 

30*29 

0-72 

1*16 

21*80 

1*48 

16.  Magnet  Goye,  Aril 

:.  44-46 

80-97 

2-09 

0-66 

16*61 

6*91 

17.  Salem,  Mass. 

44-81 

32*80 

tr. 

0-40 

16-43 

6-60 

18.        " 

44*82 

32*69 

0*69 

17*02 

6-09 

tk 

WitliMn*o"- 
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A  mineral  from  Norway,  of  a  yellowiBh-brown  color,  called  phonUe^  is  very  much  like  eksolite^ 
aooording  to  DesdoiKeauz. 

Alt — ^Nephelite  or  el»oIite  is  liable  to  ready  alteration,  and  usually  produces  a  zeolite,  as  thom^ 
mniie.  The  (karkUe  of  Shepard,  according  to  Smith  and  Brush,  is  IhomsoniU  (q.  v.)i  and  its  situa- 
tion in  cavities  in  elieolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nephelite  compared  with  the  silica  fits  it  especially  for  generating  zeolites.  Blum  attributes  berg- 
mannite  to  the  alteration  of  eboolite  (Pogg.,  IxzxviL  315,  and  cv.  138). 

GieaeckUR  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  differs  mainly  in  oon 
taining  several  per  cent  of  water.  It  occurs  in  six-sided  greenish-gray  prisms  of  greasy  lustre, 
In  Greenland,  having  0  A  1=135*'  nearly;  and  also  at  Diana^  in  Lewis  Oo.,  N.  Y.,  with  the  same 
aDgles,  for  the  most  part,  although  the  results  of  measurement  vary  between  131''  and  139°.  The 
crystals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  planes  of  cleavage  are  often  separated  by 
lm»  of  a  waxy  appearance,  without  lustre  or  cleavage.  Aooording  to  Descloizeaux,  tne  material 
of  the  crystals  acts  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
lAebeneriie^  from  tiie  valley  of  Cleims,  in  the  Tyrol,  is  considered  by  Blum  a  similar  pseudomoiph, 
and  Desdoizeaux  sustains  this  condusion.    See  Airtber  Pinitb,  under  Htdbous  Shjcates. 

Elttolite  has  been  observed  altered  also  to  mica  and  opaL  Davyne  is  regarded  as  altered 
nephelite,  due  to  the  introduction  of  carbonic  add,  as  stated  above ;  and  cancriniie  is  supposed 
to  have  had  the  same  origin. 


304A.  GANGRINITE.   0.  Bose,  Pogg.,  xlviL  779,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  i= 
164*  7',  /Ai=116*'  68',  lAi=164*'  47';  also  thin  columnar  and  massive.  H.=6-6.  &.= 
2'42— 2*5.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  igioQlored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

GoHP. — Formula  the  same  as  for  nepheline,  with  some  ft  C  and  n  S^  ft  of  the  silicate  to  that 
of  the  carboiuite  being  mostly  as  8  :  1.  Bose  found  no  water.  Analyses :  1,  2,  Q.  Rose  (Pogg., 
xlvii  779);  3,  Pusirevsky  (Koksch.  Min.  RussL,  iiL  76);  4,  6,  J.  D.  Whitney  (Pogg.,  Ixx.  431); 
6^  V.  Strove  (Pogg.,  xc.  616);  7,  Pusirevsky  (La);  8,  G.  Tschermak  (Ber.  Ak.  Wien,  xliv.  134); 
9,  Pisani  (Ann.  Ch.  Phys.,  UL  Ixvii.): 


gi        £1       Oa       STa       £:       0 


1.  nmen  Mts.  40*59 

2.  "  40*26 

3.  "  (f)  35-96 

4.  LitchMd,  yeOow     37*42 
6.        "  greeniuh  37*20 

6.  Tonkhisk  Mts.        38*88 

7.  "  37-72 
a  Ditro  87-2 
9.  Barkevig                41-52 


28-29 

7-06 

17-38 

0*67 

6-88 

28-84 

6-34 

17-66 

0-82 

6*38 

29*67 

6-68 

18-68 

_^ 

6-66 

27*70 

8-91 

20*98 

0*67 

6*95 

27-59 

5-26 

20-46 

5-60 

6*92 

28-56 

4-24 

20-87 

(CA 

27-76 

8-11 

21-60 

_... 

6*61 

80*8 

61 

17-4 

6-2 

28-09 

4-11 

17-16 

3-60 

— =100*27  G.  Rose. 

=99-70  G.  Rose. 

8-70,  Pe,Sn  0-19,  S  0-32=99*60  P. 
2*82,  Sin,  Fe  0*86=100-31  Wh. 
8-28,  Stn,  Pe  0-27  Whitney. 
(C  A  fl)  8-61=100  Strove. 

4*07=99-86  Pusirevsky. 
4-0=99*2  Tschermak. 
6*60=101-07  PisanL 


G.=2-448,  yeOow,  fr.  litchfleld.  Me.,  Whitney;  2*461,  green,  ib. ;  2-489,  roBe*red  (anal.  8X  fr. 
Ihnen  Mts.,  Pusirevsky;  2*464,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  2*42,  fr.  Ditro  (anal  8X 
Tsdiermak;  2-404,  fr.  Barkevig,  I^sant  (anal.  9). 

Gancrinite  Is  closely  like  nephoUte  in  crystalline  form,  and  it  is  probably  identical  with  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Dsvyne  is  intermediate  in  composition,  and  diffen  only  in  that  it  has  the  carbonic  add  combined 
with  lime  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Mtask  cancrinite  is 
due  to  disseminated  grains  of  hematite,  according  to  Kenngott,  who  also  found  caldte  in  micro- 
scopic grains,  and  suggests  that  this  may  be  the  source  of  the  carbonic  add  of  cancrinite. 

Ptb.,  eto.— In  the  dosed  tube  gives  water.  B.R  loses  color,  and  Aises  (F.=2)  with  intu- 
mescence to  a  white  blebby  glass,  the  veiy  easy  fusibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  muriatic  add,  and  forms  a  jelly  on  heating,  but  not  befora. 

Ob& — ^Found  at  Miask  in  the  Urals;  of  dtron-yellow  color  at  the  Marienskoy  graphite  mine  In 
the  Tunkinsk  Mts.,  400  vents  west  of  Irkutsk,  In  a  coarse  granite,  with  zircon,  calcite,  and 
magnetite ;  at  Barkevig,  in  the  Ijangesund-fiord,  Norway,  whitish  and  pale  yellowish,  with  blue 
sodalite  and  "  bergmannite ; "  at  Ditro  in  Transylvania,  pale  flesh-red,  in  the  rode  called  dUroytef 
consisting  of  ortboclase,  elsdolite,  and  sodalite  (anaL  8).  In  crystals  and  massive,  with  blue  soda- 
lite,  at  litdifleld,  Me. 
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Alt-^Oocnn  altered  to  nttrdite  {hergmamnUe):  the  cancrioite,  as  SMnaim  and  Piaani  dbaerre^ 
first  losing  its  transhioenoe  and  then  passing  to  the  fibroos  condition  and  nature  of  ^be  aeolitB. 


306.  80DAZJTB.    Sodalite  (fr.  Greenland)  TJumson,  S.  Soa  Kd.  Tr.,  t.  S8Y,  readHor.  1810. 

FUL  Mag.,  xxrrl  303,  1810. 

iBometric.  In  dodecahedronfl,  f.  8 ;  also  4,  6, 10, 11, 14.  Cleava^ :  dode- 
cahedral,  more  or  less  distinct.  Twins :  hexagonal  prisms,  terminating  in 
12  planes  forming  6  prominent  triangular  ridges  of  120°,  radiating  from  the 
centre,  and  arisii^  &om  a  combination  of  dodecahedrons.    Also  massive. 

BL=6-5-6.  G.=2136-2-26,  Vesuvius ;  2401, fr.  Scarrupata,  v.  Rath ; 
2-289,  Ural;  2-87,  Greenland;  2-294— 2-314,  Salem,  KimbalL  Lustre 
vitreous,  sometimes  inclining  to  greasy.  Color  gray,  greenish,  yellowish, 
white ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — ^trans- 
lucent.    Streak  uncolored.     Fracture  conchoidal— uneven. 

Oomp.— (i^ra*+}&)'Si'+iKa01=:(Jra*)*Si*+3Sl*Si'+2Na01=Sa]oa  371,  alnmina  31*7, 
soda  19*2,  sodium  i*7,  chlorine  V*«S=r  100.  The  name  alludes  to  the  wda.  J.  D.  Whitney  suggests 
that  the  blue  color  maj  be  owing  to  ferric  add  present 

Analyses:  1,  Ekebeig  (Thomson^s  Ann.  PhiL,  L  104);  2,  Thomson (L  a):  8,  Arfvedson  (JahreBb., 
ii  97) ;  4,  5,  Bammelsberg  (Min.  Gh.,  702) ;  6»  v.  Bath  (Z3.  G.,  xviu.  62 1) ;  7,  Hofinann  (Fogg.,  zlvil 
377);  8,  y.  Bore  (Pogg.,  IxxriiL  413);  9, 10,  Whitney  (Pogg.,  Ixx.  431);  11,  J.  P.  Kimball  (Am.  J. 
IBoL,  II.  xdz.  67);  12,  D.  M.  Balch  (Proa  Essex  Inst,  Salem,  iv.  4): 


51      Fe     Ca      JTa      CI 


1.  Greenland 

86-00 

32-00 

0-16 

26-00 

2. 

88*62 

27:48 

1-00 

2-7 

28-60 

3.  Vesuvius 

86-99 

32-69 

— 

^~. 

66-66' 

4. 

38-12 

81-68 

— . 

24-87 

6.        "         gn. 

88-76 

84-62 

28-48 

6.  flcarrupata 

37-30 

27-07 

4-08 

0-43 

16-48 

7.  nmen  Mts. 

38-40 

82-04 

_• 

0-32 

24-47- 

8.  Lamo,  Norway 

88-86 

30-82 

1-21 

22-03 

9.  Litchfield,  Me. 

37-80 

32-88« 

23*86 

30. 

37-68 

80-93 

1-08 

26-48 

11.  Salem,  Mass. 

87-88 

32-70 

tr. 

_ 

24-81 

12.      "        " 

87-64 

82-16 

-^ 

0-85 

18-94 

6-76=99-90  Ekeberg. 
3-00,  ign.  2-1=98-80  T. 
6*80=100-43  ArfTodson. 
6-69=100-86  fiamm.,  G.=2-186. 
2*66=99*36  Bamm. 

6-96,  &g  0-73,  &  119,  Na  4*61,  Ign.  8*12= 
101-77  Bath. 
7-10=102-33  Hofinann. 
lMki^  i  0-61,  Mg  0-44=98-87  Bora 
6-97,  K  0-69=101-60  Whitney. 
— J  rest  undeL,  Whitney. 
6-99=101'S3KimbaU. 
6-46,  Na  418=99-61  Balch,  G.=2-30. 


^  With  Mine  potiah. 


^IHoMofSn,  Mb,  W,aadMQ. 


•With! 


iF6*0*. 


Pyr.,  etc.— In  the  closed  tube  the  blue  rarieties  become  white  and  opaque.  B.B.  fuses  with 
intumescence,  at  3*6— 4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  acids,  with  sep- 
aration of  gelatinous  silica. 

Obs. — (Sacurs  in  mica  slate,  granite,  syenite,  trap^  basalt,  and  Tolcanic  rocks,  and  is  often  associ- 
ated with  nephelite  (or  el»oUte)  and  eudialyte.  With  sanidine  it  forms  a  sodaliie4rachyts  at  Scami- 
pata  in  Ischia^  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  arfVedsonite,  and  eudialyte;  at  Vesuvius,  on  Monte 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  inica,  and  rarely  in  green 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  nepheline ;  massive  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau;  also  near  I^ke  Laach;  in  Sicily, 
Val  di  Note,  with  nephelite  and  analdte ;  at  Miask,  in  the  Ural,  blue  in  the  granite-like  rock 
called  miaacyie^  with  elnolite  and  feldspar;  Sedlowatoi,  in  the  White  Sea,  with  eu£alyte;  in  nodu- 
lar masses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-blue  color,  with  elseolite,  wohlerite, 
and  rarely  eudialyte. 

A  blue  Titriety  occurs  at  litohfleld,  Me.,  massive,  with  distinct  deavage,  assodltted  with  eleo- 
lite,  siroon,  and  cancrinite;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  asure- 
blue^  with  elaolite^  orthodasei  biotite^  and  sircon. 
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Bergemann  obtained  for  a  greenieh  laineral  haviiig  G.= 2*602,  oooarrin^  with  eliBoUte  at  Breyig 
in  Norway  (Fogg.,  hcxxiv.  492),  Si  46-08,  *1  28-97,  Na  21-48,  01  7-48,  P  0-86,  Ca»  9e  to-.=99-77; 
it  giTes  the  fonnula  of  anorthite  (oxygen  ratio  1:3:6)  with  an  addition  of  sonie  chlorid  of  podi- 
um:  bat  it  may  be  only  an  impure  Bodalite. 

Named  in  allusion  to  its  containing  soda. 

Alt— Sodalite  oooors  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  Bammelsberg  Si  43*20,  Xl  82*54^  Ca  8*00,  fTa  11*42, 
Citr^l&(bj  loss)  9*84,  giying  for  &,  Si,  Si,  ft,  the  oxygen  ratio  1:4:6:2;  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemiod  compound. 

TroUe-Wachtmeister  found  a  Yesuyian  sodalite  to  contain  (Fogg.,  iL  14)  Si  50*98,  £l  27*64^  jSTa 
20*96,  CI  1*26=100*84,  which  must  hme  been  either  reiy  impure  or  altered. 

306.  IiAPIS-LAZnZl.  £&r^ipof  Theophr,  Stfpphiros  iVtn.,  xxxriL  89.  Sapphirus  Agri(u, 
Foss.,  288,  1646.  Qyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab^  unde  nomen  Asuri,  aut  Lazuli),  B» 
de  Boot,  Lap.,  273,  1686.  Lapis-Lasuli,  Lazur-Sten,  Jaspis  colore  cceruleo  cuprifer,  WaU.,  Min«, 
97,  1747.  Lapis-Lazuli,  on  Fierre  d'Azur,  fV*.  Trl  Wall,  L  186,  1768.  Zeolites  Bloa  (=Blue 
Zeolite],  Lapis  Lazuli,  OnmsL,  100,  1768.  Zeolithus  cnruleua  v,  Bofii^  Lithoph.,  L  46,  1772. 
Lasurstetn  Oerm.    Native  Ultramarine.    Outremer  i^. 

iBometric.  In  dodecahedrons,  f.  3, 4.  Cleavage :  dodecahedral,  imperfect. 
Commonly  massive,  compact. 

H.=5— 6"5.  G.=2*38— 2*45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-bine,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Oomp.— A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Klaproth  (Beitr.,  i  189) ;  2,  Gmelin  (Schw.  J.,  xiy.  3*29) ;  3,  Kdhler  (Bamm.  Min.  Ch., 
710);  4,  Schultz  (ib.);  6,  Yarrentrapp  (Fogg.,  xlix.  615);  6,  v.  Hauer  (Verb.  Qt.  Beichs.,  1860,  86); 
7,  F.  Field  (Q.  J.  Oh.  Soa,  iv.  831) ;  8,  Schultz  (La): 

iSfa      «[       3 

2-0    40,  0  10-0=970  Klaproth. 

8         ^.     2,  ]^  2=92  Gmelin. 
11*46   0*86  3-22,  CI  0*42,  3?=98*78  Kohler. 

8-76  5-76,  S  8-16=100  Schulta. 

9-09   0*12  6-89,  Fe  0-86,  G  042,  8  0-96=98-11  Yarrentr. 

1-14  [12-64]  1-92 =100  Hauer. 

101 ,  S  2-9  Keld. 

10-66 4-82,  8  8-96,  &  1-36=100  Schultz. 

Pyr^  eto« — ^Heated  in  the  closed  tube  gives  off  some  moisture ;  the  yariety  i¥om  ChiU  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easOy  (8) 
with  intumesoence  to  a  white  glass.  Beoompoeed  by  muriatic  add,  with  separation  of  gelatinous 
silica  and  evolution  of  sulphuretted  hydrogen. 

Ohs. — It  Is  usually  found  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite;  near  the  river  Tal^ja,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
stone  containing  mica,  in  syenite ;  also  on  the  Sludianka  in  the  same  region ;  at  Ditro  in  Transyl- 
vania, in  a  hornblendic  vein  in  syenite ;  in  Persia ;  China;  Thibet;  at  Bardaksdian  in  Tartarv ; 
in  the  Andes  of  Ovalle,  near  the  sources  of  the  Cazadero  and  Yias,  tributaries  of  tho  Bio  Grande, 
in  a  granitic  rode    On  the  banks  of  the  Indus  it  is  disseminated  hi  grayish  Umestone. 

Tbe  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  ornamental 
fbmiture ;  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  the  rich 
and  durable  paint  called  ulkxanarine.  B.  de  Boot  fi^ves,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarine.  An  ultramarine,  chemically  prepared,  equal  to  that 
from  native  lapis  lasuli  in  color  and  permanenpy,  and  now  extensively  used  m  the  arts,  contains, 
according  to  Varrentrapp, 

Si 46-604,  6  8-880,  Si  23*304,  Ca  0021,  JTa  21*476,  &  l'15%  8  1*686,  Fe  1*063,  01  (r.=98*786. 


Si       21     9e     Oa 

1. 

Orient      46*0     14*6    30    17-6 

2. 

"          49       11       4       16 

3. 

<«          46*83  1233  212  23*66 

4. 

'<          43*26  20-22  4*20  14-73 

6. 

Bucharei  46*60  31-76    «r.      3-62 

6. 

Ditro        40-64  48-00  0-86     1*14 

7. 

Andes      66*9    20*0    0*1     

8. 

"           46-70  26*84  1*80    7*48 
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307.  HAUXMXTIJ.  LttuUte  (fr.  the  Cumpagna^  ancient  Latiam)  Oitmondi^  in  Uem.  read  ii 
1803,  before  the  Akad  de  Uncei  at  Bome,  bat  nnpubliahed.  Ha&jne  Brmm-Kearifard,  Sehw. 
J^  iv.  417, 1807,  J.  d.  M.,  zzl  866,  1807.  Auina  Ital  Berzeline  L.  A.  Necker,  BibL  Untr.,  idTl 
62,  1881,  Begne  Min.  Paris,  1835 ;  v,  SoOl  Z&,  Q^  zviii  646,  1866=l£irla]ite  EyUo=z(3AS' 
mondma  ottaedrica  Med.  Spadou 

Isometric.     In  dodecahedrons,  octahedrons,  etc 


planes  3,  3-3.    Gleayage:  dodecahedral 


Albano. 


,  £  3 — 7 ;  also  with 
distinct.  Twins :  composition- 
face  octahedral,  as  in  f.  293, 
parallel  to  all  the  planes  1 ;  and 
f.  294.  parallel  to  one  plane, 
with  races  of  the  dodecahe- 
dron. Commonly  in  ronnded 
grains  often  looking  like  crys- 
tals with  a  fiised  snriace. 

H.=6-5«6.    G.=:2•^^— 2-5; 
Lustre  vitreons,  to  somewhat 
greasy.  Color  bright  blue,  sky- 
blue,    greenish-bme ;     aspara- 
:us-green.       Streak     slightly 
luish  to  colorless.     Subtrans- 


parent  to  translucent.    Fracture  flat  conchoidal  to  uneven. 

Var« — ^For  the  mineral  flr.  Marino,  0-.= 2*833,  Q^melin;  fr.  Vesnyios,  G.= 2*464,  Bauun. ;  fr. 
Melfl,  G.= 2*466,  Scaechi;  fr.  L.  Laach,  2*481,  r.  Batb.  The  white  yariety  from  near  Albano  is 
Berzdine  of  Necker,  according  to  r.  Bath  (L  c),  from  whom  figs.  293,  294,  representiDff  twins  of  it, 
are  taken.  Yom  Bath  remarks  that  the  mineral  analysed  by  Gmelin  (Obs.  de  ]£in7na,  eta), 
which  has  been  referred  to  bereeline,  was  a  mixture. 

Oomp^i  Sa»+}  3tl)»  Si»+Ca B=(^a«)»Si»+3 &«  8i»+4  Oa g=SiUca32-0,  alumina  27*4, lime 
9*9,  soda  16*6,  sulphuric  add  14*2=100.  Analyses:  1,  Gmelin  (Obs.  de  R,  Heidlb.,  1814, 8chw. 
J.,  xiy.  326,  xy.  1);  2,  Yarrentrapp  (Pogg.,  xlix.  616);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  481); 
6,  Bammelsberg  (Pogg.,  dz.  677j ;  7,  id.  (ZS.  G.,  ziL  273) ;  8,  y.  Bath  (ib.,  zyL  84) ;  9,  y.  Bath  (ib., 
xviiL  647) : 

"•         --        -         --         Ca 


1.  Karino 

2.  Niederm'g 


Si 
36-48 
86-01 


3.  "  38*90 

4.  '*  84-83 
6.  Mt  Albano     32*44 

6.  Vesuyius  (})  34-06 

7.  Melfl  34-88 

8.  Ll  Laach    (})  3311 

9.  BeruUne         3270 


28*87 
27-41 

28-07 
28-61 
27*75 
27*64 
29*84 
27*86 
28*17 


9e 
1*16 


0*31 


1-06 


Ag 


l^a       &       fi 


1200    16*66  [8*46]«  12-39  Gmelin, 

12*66     "^"^  '         ^  " 


0*70 
0*22 


7-60 

7-28 

9*96 

10-60 

6-54 

11-70 

10*86 


912 

19-28 
18-57 
14*24 
11*79 
14*47 
15-39 
1113 


6-2 


2*40 
4-96 
3*76 
1-12 
4-64 


0-20 
0-48 


*6,fi,andk>M. 


12*60,  Fe  0-17, 01  0*68, 

S0*24=98-34V. 
12*01 =100*73  Whitney. 
12-13=101-68  Whitney. 
12-98=99*77  Whitoey. 
11*26=100-30  Bamm. 
11-08,  a  <r.=9«*77  B. 
12-64,ao-33=108*0ia 
1216,  a  0*66,  Na  0*43 
=  101-21  B. 


The  haflynite  from  Niedermendig,  aocording  to  Whitney,  corresponds  in  composition  to  2  ba6y* 
nite+1  nosite. 

Pyr.,  etc, — In  the  dosed  tube  retains  its  color.  B.B.  in  the  forceps  frtses  at  4*6  to  a  white 
£^8s.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silyer.  Decomposed  b? 
muriatic  add  with  separation  of  gelatinous  silica. 

Obs.— Occurs  in  the  Yesuyian  layas,  on  Somma ;  at  Melfl,  on  Mt  Yultur,  Naples,  in  a  kind  of 
lara  called  Baiiynophyr,  a  black  to  brown  rock  containing  the  haQynite  disseminated  through  it, 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blue 
outside ;  in  the  layas  of  the  Oampagna,  Bome,  and  also  in  the  peperino  of  Marino  and  Larioda 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  (peneUna)!  in  basalt  at 
Niedermendig  and  Mayen,  L.  Laach,  in  a  tradiytic  rock :  at  Mt  Dor  in  Puy  de  Dome :  at  St 
Michael's,  Azores. 
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Named  after  the  crystaUographer  and  mineralogist  UoQlj. 

Alt. — The  variationB  m  the  aaalyaes  as  to  water  present  show  a  tendency  to  hydration  and 
to  other  changes  in  the  mineral 

ITTNEBITB  OmeUn  (Schw.  J.,  xzxvi.  74,  1822) ;  SKOLOPSm  v.  KobeU  (Gel.  Anseig.,  zxyiil  688, 
1849).  Bammelsbetg  has  shown  (Ber.  Ak.  Berlin,  1862,  1864)  that  ittnerite  and  skolopsite 
are  ]nt>bably  altered  haiiynite  or  noeite.  Ittnerite  contains  10  to  12  p.  o.  of  water,  and  soolopsite 
varies  in  the  water  from  none  to  10  p.  a  Ittnerite  occurs  in  translucent  dodecahedrons  or  granular 
massiTe,  with  H.=6*5;  G-.=2'37 — 2*40;  color  du-k  bluish  or  ash-gray  to  smoky  gray;  lustre 
resinous,  and  comes  from  Eaiserstuhl  near  Freiberg,  in  Brisgau,  Sasbach,  and  Endingen. 

Soolopsite  occurs  granular  massive;  H.=5;  G.=s2'58,  color  grayish- white,  to  pale  reddish- 
gray,  and  is  from  Kaiserstuhl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Ges. 
Freiburg,  1862). 

Analyses:  1,  Gmelin  (La);  2,  J.  D.  Whitney  (Fogg.,  Izz.  442);  3,  Bammelsberg  (Ber.  Ak. 
Berlin,  1864, 171) ;  4,  y.  KobeU  (L  a) ;  5,  Bammelsberg  0-  c,  ii.  1862,  246) ;  6,  id.  (ib.,  1864^  172) : 


Si 

£l       Fe     jSlg     Ca 

Sa 

£ 

A 

s 

01 

1.  maerite 

84-02 

28-40    0-62    7-27 

1215 

1-66 

10-76* 

2-86 

0-73=98-36  Gmelin. 

2.        " 

36-69 

2914 6-64 

12-67 

1-20 

[9-83] 

4-62 

1-26=100  Whitney. 

S.        " 

87-97 

SO^O^    0-76     3-42 

7-89 

1-72 

12-04 

4-01 

0*62=98-93  Bamm. 

4.  SooiopHte 

4406 

17-86    2-49    2-28  1684 

12-04 

1-30 

4-09 

0-56= 100-97  KobelL 

6.        " 

84-79 

21-00     2-70    2-67  16-10 

11-95 

2-80 

8-29 

4-39 

1-36=100-06  Bamm. 

6.        " 

38-60 

19-29        1-80  12-21 

10-84 

2-18 

[W)-25] 

3-66 

1-27=100  Ramm. 

•  WithHS. 

b  Witt 

laHttleFe'O*. 

Scolopsfte  was  named  from  vKoXotp,  a  spUnler,  fh>m  its  splintery  fracture. 


308.  N08ITIL  In  ripis  (L.  Laach)  lapillos  elegantiores  et  sapphires  reperire  est,  /VvAmM, 
Orig.  Palatinarum,  ii.  86,  1612.  Spinellan  ^om,  Noggerath's  Min.  Stud.  G^b.  Niedderrhein,  109, 
J.  de  Phys.,  bdz.  160,  1809.  Sf^ellan,  Kosian,  Klapr,^  Breitr.,  vi  871,  1815.  H&uyne  pt  Ko- 
sean,  Nosin,  some  atUhora, 

Isometric,  like  haiiynite.    In  dodecahedrons.     Often  granular  massive. 
H.=5"6.     G.=2*25— 2*4.     Color  grayish,  bluish,  brownish ;  sometimes 
black.     Translucent  to  nearly  opaque. 

Oomp.— (iSra+}Xl)«8i»+l*aS=(]!ra7Si»+3Xl«Si"+2*a3=8iUca  86-1,  sulphuric  acid 
8*0,  alumina  81*0,  soda  24-9=100.  A  little  chlorid  of  sodium  is  also  present ;  ratio  of  cfalorid  to 
sulphate  about  1 :  10. 

Analyses:  1,  2,  Bergmann  (Bull  Sd.,  1828,  lit  406);  8,  Varrentrapp  (Pogg.,  xlix.  616);  4,  6,  J. 
D.  Whitney  (Pogg.,  bo.  431);  6-9,  v.  Rath  (ZS.  G.,  x?i  86): 


1.  L.  Laach 

2.  " 
8.        *• 

4.  " 

5.  " 
6. 


Si  Si 

88-60  29*26 

8700  27-60 

86-99  32-67 

36*62  29-64  ) 

86-63  29-42  f 

dk,  bn.  86-72  29*08 


5»e 
1-67 
1-28 
0-06 

0-44 


Ca    Sa 

1-14  16-66 

8-14  12-24 

1-12  17-84 
j  109  23-12  )  ,.«,  ..g,  j  7-66= 
I  1-62  22-97  J  ^  ®'  ^^^i  7-18=100-99  Whitney. 


t    a     B 

816,  »n  1-00=99-11  Bergm. 

11-66,  Un  0-50=99-59  Bergm. 

1-85  0-66    9-17=99-22  Varrentrapp. 
7-66=100-34  Whitney. 


0-76     1-20  28-33    0*83  0*71 


7. 
8. 
9. 


hK-gy. 

gnh, 

clear 


36-69  28*45 
36-46  29*61 
36*87  26*60 


0-47 
0-91 
0-28 


0-68  28*90 
2-37  20-60 
4-06  20-76 


7-62,  &  0-34=100-48  Bath,  G.= 
2*281 

215  1*05     7-30=100-64  Rath,  G.=2-299 
2-02  0-70    7-34=100  Rath,  G.=2-386. 
0-87  1-08  1000=100  Rath,  G.=2-399. 


Elaproth,  in  his  analysis  (Beitr.,  tL  8761  obtained  Si  430,  £l  29-5,  Fe  2*0,  Oa  1-5,  JTa  190,  S 
1-0,  fi  2*6=9iJ-5. 

Pyr.,  etc— B.B.  like  haiiynite.    Gelatinizes  in  acids,  yieldhiff  no  sulphuretted  hydrogen. 

Oba.— From  near  Andemach  on  the  Rhine,  at  Lake  Laach,  m  loose  blocks  consisting  laroely 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  occasionally  zircon,  occupying  cavities  in  the  leld* 
spar,  in  small  grains  or  crystals ;  also  found  at  Rieden  and  Yolkersfeld  in  a  lencite  rock. 

Named  after  K.  W.  Nose  of  Brunswick. 
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309.  LilUOiTU.  WeisBe  GraDaten,  Weisse  gnmatrfonnige  Schorl-OrTBtallen  (ft-.  YeaiiTiiis), 
J,  J.  IbrbeTj  Briefe  aus  WfilBCbland,  165,  176,  etc.,  1778.  Baaaltea  albus  polyedrus  granati* 
formis,  etc.,  v,  Bom^  Lithoph.,  iL  78,  1776.  Schorl  blanc  Fr.  TH.  of  Ferber.  Grenats  blanca 
calcin^  (fr.  YesaviuB,  where  called  Oochio  di  Pemice,  Rome,  eta)  ds  Samssure,  J.  de  Phys^ 
Til  21, 1776.  <Eil  de  Perdriz,  Grenats  bianco,  alt^r^  par  one  yapeur  adde  qui  ayant  dJaaout  lo 
fer  a  laiss^  les  gr^nata  dans  nn  tet  de  blancheur,  Sofft^  Min.,  i.  817,  1777 ;  de  Lidty  u.  330, 
1783.  Welaae  Granaten  ffofin.,  Bergm.  J.,  454»  474,  1789.  White  Garnet  Leucit  WefYL, 
Beigm.  J.,  I  489,  1791,  Hopfher^B  Mag.  N.  Helyet,  iv.  241.  Leacite  K,  J.  d.  IL,  t.  260,  1799. 
Amphigdne  K,Tr^u.  1801. 

296  Iflometric.   TTBual  form  the  trapezohedron  (f.  295).    Cleav- 

age: dodecahedral,  very  imperfect.  Surfaces  of  crystals 
even,  bat  seldom  Bhining.  Often  disseminated  in  grains; 
rarely  massive  granular. 

H.=5-5— 6.  G.=2-44— 2-56.  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke-gray.  Streak  uncolored.  Trwislu- 
cent— opaque.    Fracture  conchoidaL    Brittle. 

Oomp-- O. ratio  1 :  3 :  8 ;  It Si+£l §i'=Snica 560,  ahimina 28*6, potash 21'5=100.  Analyses: 
1-4,  Elaproth  (Beitr.,  iL  89);  6,  ArfVodson  (AfhandL  i  Fys.,  yL  189);  6,  AYdeJef  (Pogg.,  1y. 
107);  7>9,  Bammelsberg  (Pogg.,  zcviil  142);  10,  11,  Bischof  (Lehrb.,  iL);  12,  BammelsbGrg 
(Min.  Oh.,  999) ;  13-16,  Bischof  (L  c) ;  16,  Bammelsberg  (Pogg.,  xcviii  160) ;  17-20,  Bischof  (L  a); 
I  (J« 


21,  A.  Knop  (Jahrb.  Mm,,  1865,  i 


£l       Ca      ](ra       & 


A 


Pompeii 

Albano 

Yesnvius 


L.  Laach 
BoooaMonflna 


24-625  21-350  =99-726  Klaproth. 

24-25  2009     =97-84  Klaproth. 

23-50  19-60     =97-60  Klaproth. 

23-  2-2'         =99  Klaproth. 

23-10  21-16     — ^,  Pe  0-95=101-30  Arfvedaon. 

23-03  tr.  1-02  20-40     =100-50  Avdejef. 

28-22 0-67  20-59     =100-48  Bammelsberg. 

23-26  0-82  0-43  2004     =100*40  Bammelsberg. 

2314  0-60  19-78    0-52= 100*42  Bammelsberg. 

22-86  0-20  6-04  12-46    0-59,  Pe  014=100-11  BischoC 

22-99  0-04  3-77  16*21     1-48=99*98  Bischot 

22-96  0-91  0*98  18-61     =100-65  Bammelsberg. 

24*28  8-88  1040     =99*27  Bischof.    G.=2-619. 

24*23  3*90  16-62    0*64=99*66  Bischot 

23*07  0*28  6*40  13  26     =99*66  Bischof. 

23*16  0-25  0-26  19-81     0-74, 01003=100-09  Bamm.  G.=2'444. 

22-44  1-76  17-12    1-41=100  Bischof. 

22-76  1-78  17-36  Bischof. 

24-36  1*98  17*43  Bischof. 

23*99  2*15  17-64  Bischof: 

22*92  1-68  2*96  13-66,  J^e  2-83=100*14  Knop. 

Potash,  regarded  long  as  an  alkali  exclusively  of  the  vegetable  kingdom,  was  first  found  among 
minends  in  tibis  species  by  Klaproth,  whose  earliest  analysis  was  made  in'  1796. 

Bammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  by  BiscfaoC 
Acoordiug  to  Deville,  the  leucite  of  the  modem  Vcsuvian  lavas  contain  more  soda  than  that  of 
the  ancient  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1866  being  1 :  2*09 ;  fa 
the  1847,  1 :  1*67 ;  and  m  the  Somma,  1 :  8*21.  Specimen  for  anal  7  is  from  lava  of  1811,  oolor^ 
less,  transparent,  G.= 2-480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  from  the  VesuTian 
eruption  of  Ap.  22,  1845;  for  11,  id.  of  Feb.  10,  1847;  for  12,  ii  of  January,  1867;  for  18,  date 
of  eruption  not  stated ;  for  14,  16,  small  crystals,  externally  somewhat  altered ;  16,  large^  fragile^ 
yellow  crystals,  of  feeble  lustre  and  litUe  hardness;  17,  the  same;  18-20,  of  different  parts  of 
same  crystals,  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 

By  spectral  examination,  Bicfater  has  detected  lithia  in  the  Yesuvian  lendte. 


1.  Vesuvius 

2. 

3. 

4. 

6. 

6, 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 

17.  " 

18.  " 

19.  " 

20.  " 

21.  Yogelsberg 


63-760 

53*60 

64-50 

54- 

66-10 

56-06 

6610 

56*26 

(})  56*48 
67-84 
66-49 
67-24 
65-81 
54-36 
66-22 

(})  56-36 
57*28 
58-10 
66-46 
56*32 

(1)56-61 
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Pvr.,  6tc«— B.B.  inAiaible ;  with  cobalt  sdation  g^ves  a  blue  color  (alumina).  Deoomposed  hy 
mnimtie  add  without  gdatimzatioiL 

Obfl^— Leucite  ia  confined  to  yolcanic  rocks,  and  to  those  of  certain  parts  of  Europe.  At 
YesuTius  and  some  other  parts  of  Italy  it  is  thickly  disseminated  through  the  lava  in  grains,  and 
the  name  kueiiophyr  and  also  amphigmyie  has  been  given  to  such  layas.  It  ia  a  constituent  in  the 
nephelin-doleryto  of  Merches  in  the  Vogelsberg  (anal  21);  abundant  in  trachyte  between  Lake 
Laach  and  Andemach,  on  the  Rhine,  vesuyius  presents  the  finest  and  largest  crystallizations. 
Near  Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frascati  to  the  south,  some  of  the  older 
lavas  appear  to  be  almost  entirely  composed  of  it. 

The  leudtic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
at  least,  in  the  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  PompeiL 

Named  by  Werner  from  Xcvc^,  whUe^  In  allusion  to  its  color. 

Hftuy's  name,  Afnphigenei  is  of  later  date,  and  is  from  a/i^i.  Mhj  and  ycyyacd,  io  make,  in  allusion 
to  the  existence  of  deavage  in  two  directions  (which  is  not  a  met),  and  to  his  inference  therefrom  of 
two  ^^  primitive  forms"  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt. — ^Feldspar,  nephelite,  and  kaolin  occur  with  the  form  of  leudte,  as  a  result  of  its  altera- 
tion. The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scaodii,  and  since  by  Blum. 
The  following  are  analyses  of  altered  leudte:  1,  2,  Rammelsberg  (Min.  Oh.,  647);  8,  G.  Stamm 
(Ann.  Ch.  Pharm.,  xdz.  SST) ;  4,  5,  Rammelsberg  (Min.  Oh.,  64*7) ;  6,  Bergemann  (J.  pr.  Oh., 
l-TTT  418): 

Si        £l       Oa     j^a      &      ign. 

1.  Rocca  Monflna        63*82    26-26    0*66    8  76    1*98    9*03=100  Rammelsberg. 

2.  "  68-39    25-07    0*28  1194    064    9-26=100-58  Rammelsberg. 

3.  Ejuserstuhl  6402    22*54    2*90  10*13    0*71    8-98,  ]S[g  0*57,  9e  1*35=10115  Stamm. 

4.  Vesuvius  (I)  67*87    24-25    1*28    6*72  11*09,  Idg  027=99*98  Rammelsberg. 

4A.       "        decom.     1839     1211     0*56    6-50    410,  4g  017=40-88 )      99.07  Ra™,ai.be^ 
4BL        "        umfec      39-91     11*69    0*40    0*30    6*84=69*14  J- -99-»7  KammelsDerg. 

6.  "  57-62    24-72    0-56    6*32  1093=100*14  Rammelsberg. 


5A.       "        deam.     2400    12*47    0*71    5*26    2*86=46*29  ] 

6B.       "        tmdee.      34-78-    11*68     ir.      864=  65-00  f  ~*"" *"  """'"*''"'*^*»- 

6.  Oberwiesenthal       60*46    22*11     —    0-52  13*63,  ttg  1-22,  ^e  1*98=9982 Bergemann. 


The  mineral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  tradiyte;  ^  5,  are  Somma  crys- 
tals, and  A,  under  each,  part  of  same  decomposable  by  muriatioadd;  B,  part  undecompoi^able ;  6, 
crystal,  having  H.=6-5,  G.=2*6616. 

Na  3  has  nearly  the  composition  of  analdte,  and  was  published  as  of  that  spedes.  But  Rose 
(Pogg.,  dil  521)  and  others  make  it  an  altered  leudte,  with  the  composition  of  analdte.  1  and 
2  are  nearly  the  same  in  constitution  with  3,  as  Rammelsberg  states.  4,  6,  correspond,  according 
to  Rammelsberg,  to  a  mixture  of  nephelite  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
the  composition  of  a  poiash^wdarieucUe,  6  has  the  composition  and  reactinns  nearly  of  oHffoclaae 
(oxygen  ratio,  1:3-1:  9*4) ;  it  lost  by  ignition  1*22  p.  c ;  5*97  p.  c  were  soluble  in  mnriatio  add, 
and  consisted  of  Si  3*d0,  M  160,  ^q  0*05,  lilg  0*04,  £(a  Ir,  ti  0-47,  Oa»  An  Ir. 


FELDSPAR  GROUP. 

« 

The  feldspars  are  characterized  by  specific  ffravity  below  2-85 ;  hardness 
6  to  7 ;  fusibility  3  to  5 ;  oblique  or  clinohe<&al  crystallization ;  prismatic 
an^Ie  near  120  ;  two  easy  cleavages,  one  basal,  the  other  brachydiagonal, 
inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distinct  in  the  grains  of  granular  varieties, 
giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
the  systems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  cUno- 
diagonal  section  and  0,  and  sometimes  24  (or  the  corresponding;  triclinic 
planes) ;  transition  from  granular  varieties  to  compact,  homstone-Tike  kinds, 
called  felsites,  which  sometimes  occur  as  rocks ;  ofteoi  opalescent,  or  having  a 
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play  of  colors  as  seen  in  a  direction  a  little  oblique  to  iA, ;  often  ayenturine, 
Irom  the  dissemination  of  microscopic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  /. 

Tlie  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta ;  the 
sesquioxyd  only  almnina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  of  the  silica  and  bases  varies  from  1 : 1  to 
3  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom- 
ing greatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 


GrystallizatioxL 

0.  ratio  ft,  fi,  Si. 

Anobthitb 

Lime  feldspar 

Tridinic 

1:3:4 

Idine-eodA  feldspar 

a 

1:3:6 

Htalofhanv 

Baiyta-potash  feldspar 

Uonoclmio 

1:3:8 

AlTOBSlTB 

Soda-lime  feldspar 

Tridinio 

1:3:8 

OUGOOLASB 

II           u           u 

(1 

1:3:9 

Albitb 

Soda  feldspar 

(1 

1  :8:12 

Obthoolasb 

Potash  feldspar 

Monodinic 

1:8:12 

The  species  appear  in  the  analjses  b^ond  to  shade  into  one  another  by  gradual  transitions ; 
but  whether  this  is  the  actual  feet,  or  whether  the  seeming  transitions  (when  not  ftom  bad  anal- 
jses) are  due  to  mixtures  of  different  kinds  through  contemporaneous  ciystallization,  is  not  x>oa- 
itiyely  ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breithaupt 
and  others  that  orthodase  and  albite  (or  the  potash  and  aoda  feldspars)  occur  together  in  infini- 
tesimal interlaminations  of  the  two  spedes,  and  that  the  soda-potash  yariety  called  per1hiie(p,  356) 
is  one  of  those  thus  constituted.  This  structure  is  apparent  under  a  magnifying  power,  and  also 
when  specimens  are  examined  by  means  of  polarized  light.  Moreoveri  these  and  other  feldspm 
Tery  commonly  occur  side  by  side  or  intercrystallized  when  not  interlaminated;  as  oligodase  and 
orthodase  in  the  granite  of  Orange  Summit,  K.  Hampshire,  and  Danbury,  Oonn. ;  in  obsidian  in 
Mexico ;  in  trach^s  of  other  regions.  Such  facts  show  that  the  idea  of  indefinite  shadings  be- 
tween the  spedes  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  the 
perthite  and  similar  cases,  even  to  microscopic  perfection.  They  also  make  manifest  tliat  oontem- 
poraneous  crystallization  is  a  true  cause  in  many  cases. 

Intermediate  yarieties  may  also  come  through  alteration  under  the  agency  of  infiltrating  waters. 
Water  filtrated  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  taking  up 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  the  final  production  of 
kadin,  a  change  involying  the  loss  of  aU  the  protoxyd  bases,  and  also  much  of  the  silica,  the  oxy- 
gen ratio  of  the  silica  and  alumina  being  thus  reduced  to  1 : 1,  from  3 : 1  in  orthodase  or  albite^ 
and  firom  2 : 1  in  labradorite. 

The  spedes  andesite  is  still  a  doubtful  one. 
'  The  play  of  colors,  espedally  remarkable  in  much  labradorite,  and  oocorring  also  in  sonae 
adularifl^  albite,  and  oligodase,  indicates,  according  to  Eteusch  (Pogg.,  cxtL  892,  cxviiL  256, 
cxx.  95),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  deavage  is  perpendicular  to  this 
section  (or  that  of  the  dinodiagonal);  la  labradorite  it  is  in  general  more  or  less  indined,  and 
differentiy  in  different  spedmens.  The  play  of  color,  Beusoh  observes,  appears  therefore  to  be  that 
of  thin  plates;  yet  the  linings  of  what  he  regards  as  a  deavage  system  appear  to  be  of , indis- 
tinguishable minuteness ;  and  although  the  existence  of  thin  plates  can  hardly  be  established  by 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  within, 
and  the  phenomena  of  inflexion  or  difikuction  which  result  from  their  regular  grouping.  There  ap- 
pears to  be  no  connection  between  the  indinatiou  of  the  plane  in  labradorite  and  the  colors  observed. 
The  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  bradiydiagonal  section  (i^Q,  when, 
as  Desdoizeaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  feoe, 
which  extecds  toward  the  obtuse  angle  between  the  edges  0/i-i  and  /'/H  and  makes  an  angle 
of  about  70"  with  the  edge  O/pJi;  and  the  maximum  effect  is  produced  in  two  positions  sitoated 
45°  to  50**  from  one  another,  which  are  unequally  indined  to  the  face  t-l. 

The  play  of  colors  is  independent  of  the  disseminated  microsoopio  crystals  of  foreign  substances 
which  occasion  the  aventurine  effect 

The  feldspars  are  ultimately  related  to  the  isometric  spedes  of  the  Leudte  group.  Leudte 
has  the  oxygen  ratio  1:8:8,  one  of  the  feldspar  ratios;  so  that  isometric  leudte,  monodinic  hj- 
alophane,  and  tridinio  andesite  (if  this  spedes  is  sustainedX  form  s  tnmoiphooa  group.    But 
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while  the  tbrm  of  leucite  appears  at  first  sight  to  be  veiy  unlike  that  of  the  true  feldspars,  there 
is  aotuallj  approximate  isomorphism.  For  the  monodinic  and  tridinic  forms  are  strictly  oblique 
or  c^nohedrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  of 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  then  a  six-sided  prism 
with  trihedral  summits.  If  now  this  axis  be  inclined  S"*  6'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orUioclase ;  and  this  8**  6'  is  the  greatest  amount  of  divergence 
from  the  dodecahedral  angles  that  occurs  in  the  species.  The  planes 
If  i4  indtne  to  one  another  at  angles  near  120°,  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0  A  /=  1 22**  16',  and  0  A  i-l  (dodecahe- 
dric):=90''.  The  four  planes  I  are  also  dodecahedric,  as  shown  by 
their  position  and  inclinations.  Thus  all  the  Uoeive  faces  of  the  dode- 
cahedron ocpur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  »-^  and  1-i,  which  replace  the  edges  between  the  ^ 
dodMahedric  planes  /,  i-i  and  1,  1,  with  angles  near  160^,  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
£  14X  and  consequently  the  figure  contains  six  trapezohedric  planes ; 
they  are  lettered  T. 

Again,  the  planes  2-i  are  cubic;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  ISS"*  8',  varying  but  8'  firom  the  isometric 
angle.  2-i  is  another  cubic  face;  it  is  inclined  to  /,  a  dodecahedric 
pUma,  134'*  19'.    There  are  present,  therefore,  all  six  faces  of  the  cube ;  they  are  lettered  H. 

Finally  the  plane  |-a^  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octahe- 
dric^  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  inclination  to  the  cubic  face  2-t=124*'  51',  and  to  the  dodecahedric  fkce  /=145*'  47',  these 
anglefl  in  isometric  forms  being  125°  16'  and  144°  44'. 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  ^  i^  i-<,  0,  1,  1,  with 
their  opposites,  or  the  whole  Uoelve;  the  trapezo?iedrie  i-t^  »-d,  l-i;  with  their  opposites,  or  six;  the 
ociahsdrie,  |-t,  with  its  opposite,  or  inoo;  and  the  cubic  2-j;  2-i  2-i;  or  all  six;  and  no  others.  The 
ang^  of  the  oblique  cube  are  2-t  A  2-i,  over  0,=90°  6',  2-i  A  2-»=96°  48'.  Moreover,  the  normal 
apex  of  the  dinohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
{jane  f-i ;  in  other  words,  f-i  is  normally  the  basal  plane,  and  not  0 ;  and  the  true  inclination  of 
the  vertical  axis  is  8*  6'  (the  angle  |-i  Ai-t'  being  98   6'). 

Accordingly  the  two  deavages  in  orthodase,  parallel  to  0  and  t-i,  are  both  dodeoahedria 
Moreover,  ti^e  directions  of  twinning  are  either  dodecahedric  (parallel  to  v^  whidi  is  the  most 
common,  and  C),  or  cubic  (parallel  to  2-il. 

These  relations  hold  true  also  for  the  triclinio  feldspars,  the  only  peculiarity  in  which  is  that 
the  piindpal  section  has  slight  lateral  obliquity,  so  that  the  two  deavage  planes  (dodecahedric) 
inctine  to  one  another  93°  16'  to  94°  15'  instead  of  90°.  G.  Bose,  in  an  artide  on  albite  (Poggp., 
cxxv.  457 X  alludes  to  the  remarkable  fact  that  the  planes  2-i  (see  p.  849),  either  side  of  0,  make 
with  one  another  in  this  spedes  very  nearly  a  right  angle  (90°  85',  Neumann,  and  90°  4',  Desdoi- 
zeanx).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  pluies  2-1  are  cubic  faoes.  They 
oorre^nd  to  2-i  in  orthodase. 

3ia  ANORTBTTIL  IKBI AKITE.  Matrix  of  Oorundum  (fr.  the  Ciamatic,  India)  Aram.,  PhiL 
Trans.,  1802.  Indianite  Aram.,  Oat,  60,  1817 ;  PhOlips,  Mln.,  44, 1823.  Anorthit  (fr.  YesuT.) 
G,  Base,  Gilb.  Ann.,  IxxiiL  197,  1823.  Gristianite  (Ohristianite),  Biotina  (fr.  Yesuv.X  MbnL  db 
Cbf.,  Min.  Yesuv.,  1825.  Tankit  (flr.  Norway)  BreUh,,  Sdiweigg.  J.,  Iv.  246,  1829.  Thiorsauit 
(fr.  loeland)  Genth,  Ann.  Ch.  Pharm.,  Ixvi  18,  1848 ;  Thiorsanit  bad  orihogr. 

latrobite  (fir.  Labrador)  Bra^  Ann.  Phil.,  v.  88S,  1823 ;  Children,  lb.,  viiL  88, 1824=:Dip]o{t 
BrsiffL,  C.  G.  Gknelin's  Chem.  Unters.  DipL,  TiiblngeD,  1825.  Amphoddit  (ft,  Finland)  K  Nor- 
denshj  Pogg.,  xxvi.  488, 1882  ;=Lepolit  v.  Jossa,  Breith.  Handb.,  581,  1847. 

Tridinic.    a :  b  (brach.) :  o  (macrod.)=0-86663 : 1 :  1*57548. 

*  See  a  paper  by  the  author.  Am.  J.  ScL,  IT.  xliv.  406.  The  following  comparisons  will  be  bet- 
ter appreciated  if  &e  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet),  or  a  modd  of  the 
form,  so  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  tiie  faces  of  the  trihedral 
summit  shall  be  inclined  to  the  left.  The  vertical  edge  to  the  left  will  then  correspond  to  the  left 
vertical  line  of  the  figure  of  orthodase,  that  is,  to  the  edge  I/L 
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/A  7'=120*'  31' 

O  hH,  ov.  2-»',=85  60 

OhU,  ov.  2-t,=94  10 

0  A  /'=114  6i 

O  A  7=110  40 

O  A  2-»'=138  14 


OZTOEN  OOMFOUNDS. 

O  A  2^f=137«'  22' 
C>A2-«,ov.l-t,=98  46 
<?  A  1=122  8 
0  A  l'=125  43 
OhU,  ov.  l-t,=87  6 
a  A  7=121  66 


U  A  7'=lir  33i' 
t-t  A  *<=116  3 
7'  A  ^J'=148  32 
a=88  48i 
/3=64  4^ 
7=86  46f 
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H 

i^r 

24 

l-r 

-1 

-1' 

-24 

24r 

-4-5' 

64 
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64* 

i4 

/ 

t4 

/• 

a' 

i4 

64' 

&4 

44' 

4r2 

4.2' 

4-2 

« 

3-5 

24* 

2 

24 

2' 

2-« 

J-2 

H' 

1 
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Obserred  Planes. 

Cleavage :  0^  i-t  perfect,  the  latter  least  so.  Twins  similar  to  thoee  of 
albite.    Also  massive.    Structure  granular,  or  coarse  lamellar. 

H.=6-7.  G.=2-66-2-78;  2-70 -2-76,  Iceland,  Urals,  Corsica ;  2*762, 
massive,  Bose ;  2*763,  amphodelite ;  2'668,  indianite,  SilUman.  Lustre  of 
cleavage  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Color  white, 
•grayish,  reddish.  Streak  uncolored.  Transparent — translucent.  Fracture 
eonchoidal.  Brittle.  Optic-axial  angle  large ;  one  bisectrix  positive  and 
nearly  normal  to  i-i,  the  omer  negative  and  sensibly  oblique  to  i-l. 

Var.— 1.  AnorOnie  was  deaoribed  from  the  glasBy  crsrstala  of  Somma;  end  chriaUoMU^  and 
hiotxne  are  the  aame  mineraL    ThioTaaAsUt  is  the  same  from  Iceland. 

2.  InAkoMie  is  a  white,  grayiab,  or  reddish  granular  anorthite  fVom  India,  first  deaoribed  in 
18Q2  by  Count  Boumon. 

3.  Arn^^ihoddUo  is  a  reddish-gray  or  dingy  peach-blossom-red  variety,  partly  in  rather  large  crys- 
tals, fiDom  Finland  and  Sweden ;  the  angle  between  the  two  deavage  surfaces  (or  0  A  f4)  is  94''  20\ 
and  0  on  edge  ///'=116*'.  LepoUU  of  Breithaupt  (or,  as  he  says,  of  von  Jossa,  who  sent  it  to 
him)  comes  from  the  same  region,  and  is  the  same  yariety ;  some  of  the  crystals  are  2  inches  lon^. 
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LfOrobOe^  from  Labrador,  is  pale  roae-rod,  and  closely  resembles  amphodelite.  It  has  three 
deaTages,  affordiog,  aooorcUng  to  Brooke,  the  mutual  indinations  98*"  30',  98**  30',  and  9r,  or, 
aooording  to  Miller,  lOl**  46',  93**  30'  (=  0  A  t^),  and  109*'  (=  0  A  /').  Named  after  Bey.  a  J. 
Latrobeu 

Wahnstedfs  "Soapolite  from  Tunaberg"  is  anorthite,  according  to  G.  Boss  (Ej/st  Oh.  Min., 
83).  ^  . 

Oomp^O.  ratio  1 :  3  :  4;  (i  &'+f  Si)*  Si'=SiHca  431,  alumina  36-9,  Ume  20-0=100. 

Analyses:  1,  Chenerix  (PhiL  Trans.,  1802,  338);  2,  G.  Rose  (Gab.  Ann.,  IxzIiL  173);  8,  4. 
Abich  (Pogg-,  IL  619);  6,  Bemwardt  (Pogg.,  L  361);  6,  Forchhammer  (Jahresb.,  zx.  zziii.  284); 
7,  Damour  (Bull.  G.  Fr.,  II.  tIL  83);  8,  Waltershausen  (Vulk.  Gest,  22);  9,  Erdmann  ((EfV.  Ak. 
Btockh^^7,  1848);  10,  Nordenskiold  (Jahresb.,  z!L  174);  11,  Syauberg  (Jahresb.,  zz.  238);  12, 
13,  Laugier  (Mem.  Mus.  d'Hist  Nat,  vlL  841);  14,  G.  J.  Brush  (Am.  J.  ScL,  II.  Yiii.  391,  with 
corrections  prir.  contrib.);  16,  16,  Hermann  (J.  pr.  Ch.,  zlvl  387):  17,  18,  0.  Gmelin  (Pogg.,  iii 
68);  19-2),  A.  Strong  (Jahrb.  Mhi.,  1864,  269,  B.  H.  Ztg.,  zziii.  64);  22,  Deville  (Ann.  Gh.  Phys., 
UL  zL  286);  28,  B.  H.  Soott  (PhiL  Mag.,  IV.  zv.  618);  24,  Potyka  (Pogg.,  criU.  110);  26, 
Haughton  (PhiL  Mag.,  lY.  ziz.  13);  26,  A.  Strong  (Jahrb.  Min.  1867,  636);  27,  Bammelsbeig 
(Min.GL,  690): 


Si     9e    ftg    Oa     fTa     &     A 


1. 
S. 
8. 

4. 
6. 
& 
7. 
8. 
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10. 
11. 
12. 
13. 
14. 
16. 
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17. 
18. 
19. 
20. 
2L 
22. 
2.^. 
24. 
26. 
26. 
27. 


Oamatic 
Mt  Somma 


Java 

Iceland,  Thiorsi. 


AncrikUe 


Heda 


42-6    37-6    30 
44-49  34*46  0*74 
44-12  8612  0*70 
48*79  36*49  0*67 

46*0    37*0     

47-68  32-62  2*01 
46*97  88-28  112 
4614  32-10  2*08 
48-34  36*37   


AmpkodL^  FinL        46-80 
Tunaberg  44*66 


II  u 

Lojo^      LepcL 
Onijarvi    " 

LatnjibUA 

It 

Neurode 
Harzborg,  eryti. 


42-00 
43D 
42-09 
42-80 
42*60 
44*66 
41*78 
46-05 
46*37 
42-01 

St  Eustache  45*8 

BogoeloTSk,  Ural  46*79 
EonchekoTBk<^  "  46*81 
CarUngford,  IreL  46*87 
Hyffhauser  Mts.  44-67 
Metaoric  44*88 


16*0 

5-26  16*68 
0-56  1902 
0*34  18-93 

14*6 

1*80  17-06 

17*21 

18-32 

0*36  17-41 

6-06  10-16 

4-08  16*02 

16-00 

16*6 

15-78 

2*27  14-94 

5-87  10-87 
0*63     8*28 

1-29  16-71 
0*83  16*62 

<r.  19*11 
0*9    17*7 

tr.  15-97 
0*11  16*86 
1-66  17*10 
0*29  11-92 
0*36  1807 


0*27  0*26 
0*68  0-64 

0*6     

1*09  0-29 

1*86   

106  0-22 
0-89  0*62 


8645 

36-91  0*07 

84-00  8-20   16-00  8*86 

84-5  1-0     16-6    2*6     

38*89       15-78  4*08 

36-12  1-60  2*27  14-94   1*60 

33*11  4-00  6-87  10*87    1*69 

36-81  0*63     8*28   6-58 

82-83  6-77»'  9-79   6-58 

3000  1*97  1-29  16-71  1*86  0-48 

34*81  0-59  0*83  16*62  1*46  0*40 

28-63  2-28    tr,    19*11  0*76  1*12 

350  0*9    17*7     1*0     

8317  804    tr.    15-97  1*28  0*66 

84*63  0-71  0*11  16*86  2-59  0-91 

84-78 

34-22  0*88  0*29  11*92  1*67  2*83  4*13= 

83-73  3*29  0*36  1807  1  03  0-38   — 

•withOftOtiidina      *withMii*o*. 


0-31, 
0*39, 

1*86, 
0*60: 
1-00: 
1-0= 

1-66= 
1*50= 
2-04, 
2*04: 
318= 
0-87= 

6*03: 


=980  Cheneviz. 
.=100-63  G.  Bose. 
=  100-04  Abich. 
=100-84  AUch. 
=981  Beinwardt 
=101-89  Forohh.    G.=2*70. 
•.  augite  0*69  D.    G.=2*75. 

Hn  0-78«=99*96  Waltersh. 

t%  1-36,  nndea  0-67=100-19 
ESrdmann 

^e  1-70  Nordenskiold. 

=100*28  Sranberg. 

=98-66  Laugier. 

97-7  Laugier. 

=100-84  Brush. 

=99-69  Hermann. 

=99-64  Hermann. 

Sn  316=102*16  Gmelin. 

=98*78  Gmelin. 

=100-49  Streng.    G.=:2*76. 

=100*84  Strong. 

=98*89  Streng. 

=100-4  Deyille. 

=  100*81  Soott    G.=2*72. 

=101*01  Potyka.    G.=2-78. 
99-26  Haughton. 
100*01  Streng. 
101*19  Bammelsberg. 


Anal.  28,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26^  In  dioryte,  G.=:2*77 ; 
27,  from  meteorite  of  Jurenas. 

Genth  obtained  in  an  analysis  of  his  Thionauife,  which  is  regarded  as  the  same  mineral  as  that 
of  anaL  6,  Si  48*86,  &  30*69,  9e  1*37,  Mn  *-.,  Ag  0*97,  Oa  17*16,  jfa  1*13,  ti  0*62=100*20.  The 
Neurode  feldspar  (anaL  19X  from  a  serpentine  rock,  gires  the  0.  ratio  1  :  2i  :  4,  and  is  hydrous, 
and  had  probacy  lost  part  of  its  alumina.  Fbr  an  analysis  of  the  same  by  y.  Bath,  see  Pogg., 
zcr.  653. 

Pyr.,  •to— 'B^.  fhses  at  6  to  a  colorless  glass.  Anorthite  from  Ht  Somma,  and  indianite  from 
the  Oarnatic,  are  decomposed  by  muriatic  add,  with  separation  of  gelatinous  silica. 

Oba. — Occurs  in  some  granites ;  occasionally  in  connection  with  gabbro  and  serpentine  rocks ; 
in  some  cases  along  with  corundum ;  in  many  yolcanic  rocks. 

Anorthite  (chrisUaniie  and  hioUne)  occurs  at  Mount  Yesurlus  in  isolated  blocks  among  the  old 
byas  in  the  ra?ines  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase ;  on  the 
island  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  islands,  and  on  Java;  on 
Iceland,  on  the  plain  of  Thiorsi^  Heda,  and  elsewhere  (G. =2*69— 2*76);  near  Bogoslovsk  in  the 
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Ural  (G.=S''72— 2-73,  anal  23, 24);  at  Garlingford  in  Ireland ;  in  the  meteoric  atone  of  Jayenaa 
(anal  27). 

AmphodeUU  oocors  in  Lojo,  Unland,  in  a  limestone  quanr,  and  at  Tonaberg,  Swreden ;  lepoHie, 
at  Lojo  and  Orrij&rfVi ;  UnaeUe  is  probably  the  same  partlj  altered  (Breith.,  J.  pr.  Oh.,  xlriL  236)^ 
containing  a  few  p.  a  of  water.  LabrobUe  is  from  Amitok  island,  on  the  coast  of  I^rador. 
IndiaiMiit  is  the  sangae  of  comndnm  in  the  Cematic^  with  garnet,  cyauite,  and  hornblende ;  the 
spedmen  analysed  b7  G.  J.  Brush  was  originally  from  the  hands  of  Count  Boumon,  and  oame 
from  the  Indian  locality. 

AnorfkUe  was  named  in  1823  by  Bose  from  iw^ii,  ohUqw^  the  crystallization  being  tridima 
Boumon's  name,  IndiaawU^  derived  from  the  locality  in  India,  was  first  published  in  his  Catalogue 
of  the  Boyal  Hineralogioal  Collection,  in  the  year  1817.  The  species  had  been  described  by  him  as 
early  as  1802  (I  c-X  and  his  description  is  remarkably  complete  for  the  tune,  it  including^  beaidee 
phyBical  characters,  a  chemical  analysis  by  Cheneviz  (anaL  1  aboye)  agreeing  nearly  in  essential 
pointo  with  the  later  by  Bose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mineraL  Boumon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization ;  but 
Brooke,  in  Phillips'  Minerakgy  (8d  ed.X  published  in  1823,  the  year  of  Boee's  publication,  tfn- 
nounoed  that  there  were  two  deavages,  inclined  to  one  another  84**  45'  and  OS"*  16',  dureiing  not 
widely  from  the  same  angle  (0  a  ^)  as  ascerteined  by  Bose.  Justioe  seems  to  require  that 
Boumon's  name  should  be  restored  to  the  spedes.  Beudant,  in  the  first  edition  of  his  mineralogy, 
published  in  1824,  describes  indianite  in  flill  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

CkristUxniU  was  named  by  Montioelli  and  CoveUi  after  the  prince  Christian  Friedridc  of  Den- 
mark, who  explored  Yesuyius  with  them ;  Amphoddiie  from  ofu^t,  double^  and  aMxtx^  apear^  the 
crystals  being  often  twinned  parallel  to  f-l;  Lairobite,  after  C.  F.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  obseryations  on  cryst,  see  Desd.  Min.,  L  294 ;  Hessenb.  Min.  Not,  Ko.  L  6 ;  Webeky, 
ZS.  G^  xvi  680  ;  Koksdiaro^  Bull  Ac  St.  Pet,  viL  326.  The  angles  given  are  from  Koksoha- 
ro^  whose  measurements  agree  dosely  with  those  of  Marignaa 

Alt— JDmMittf  N.  NordenskiSld,  Komonen,  Verb.  Min.  Ges.  St  Pet,  1843,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orry&rvi,  Finland.  Occurs  in  large  cryRtalB, 
H.=3*6;  G.=2-796  — 2'83;  color  black  externally.    The  name  is  sometimes  written  UndM^/ite. 

Smdvikiie  A.  E.  Kordenskiold,  Beskrifo.  Finl.  Min.,  113,  1865,  and  Jahrb.  Min^  1858.  Feld- 
spar-like m  form ;  G.=2'70 ;  from  Nordsundvik,  Finland.    It  is  regarded  as  altered  anortfaite. 

Mosiie  and  polycurgUe  are  pinite-like  pseudomorphs ;  see  PlNin. 

The  following  are  analyses  of  these  minerals:  1,  Komonen  (L  c.);  2,  Hermann  (J.  pr.  Ch.,  zlvL 
893,  xlviiL  254);  8,  Bonsdorff  A  Ursin  (Bamm.  Min.  Ch.,  593): 
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3-00    7*00=100*13  Hermann. 

3,8tmdvikiU    44*82 

80*70 

869 

1-48 

6*81 

6*78 

8-38,  Mn  1*21=99-21  B.  &  U. 

The  presence  of  little  lime  and  of  mudi  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  Ctolopiti  von  WaJHarOunuaen,  Yulk.  Gest,  292,  1853.  Cydopito  occurs  in  white  tnuia- 
parent  glassy  crystals,  with  H.=6.  According  to  v.  Waltershausen,  in  crrstaUizatlon  it  ia  tri- 
dinic,  l&e  anorthite  and  labradorito.  Analysis  afforded  him  (L  a)  Si  41*45,  £l  29*83,  9e  2*20,  Ca 
20*63,  Mg  0*66,  ^a  2*32,  &  1*72,  ft  1*91=100-92.  It  coats  geodes  in  the  doleryte  of  the  Oydopean 
islands  near  Catania. 

810B.  Babsowttb  O,  Rose,  Pogg.,  xlviil  667,  1889.  Massive,  of  a  granular  texture,  with  » 
nearly  perfect  cleavage  in  one  direction. 

H. =6-5—6.  G.= 2*74— 2-762.  Lustre  more  or  less  pearly.  Color  snow-white,  subtranalu* 
cent    Fracture  granular  or  splintery.    Opti<»lly  biaxial  (Dead). 

Mean  of  three  analyses  by  Yarrentrapp  (Pogg.,  xlviil  668):  di  48*71,  Si  33*90,  itg  1*54,  Ca 
16-29=99-44.  The  analysis  corresponds  to  the  oxygen  ratio  1:8*18:  5*24.  B.B.  alone,  fuses 
only  on  the  edges  to  a  vesicular  glass.  G^elatinizee  easily  on  heating  with  muriatic  add.  The 
mineral  is  probably  identical  with  anorthite.  Optical  characters  separate  it  Arom  scapollte.  Ocoura 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indHan* 
ite  is  the  gangue  of  the  corundum  of  the  Carnatio. 

810C.  Bttownitb  ThoTMorif  Min.,  L  372,  1836.  Bytownite  is  a  greenish-white,  fddspar-like 
mineral,  occurring  in  boulders  at  Bytown,  Canada,  having  G. =2*801,  Thooison,  8*733,  Hunt  ft 
has  been  referred  to  anorthite,  although  tlie  analyses  give  the  oxygen  ratio  nearly  1 : 3 : 6,  as  in. 
barsowite.  The  following  are  analyses  with  others  of  related  substances:  1,  Thomson  (L  c.};  2 
T.  a  Hunt  (Am.  J.  Sd.,  IL  xii  213,  PhiL  Mag.,  lY.  L  322);  3,  Tennant  (Bee  Gton.  Sol,  iiL 
889);  4»  6,  T.  &  Hunt  (Logan's  Bep.,  1863,  479);  6,  T.  Thomson  (Ifin.,  I  384,  1836): 
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1'98=99'88  Thomson. 
2-00,  4  0-38=98-96  Hunt. 
2-00=97-85  Tennant. 
1-00,  t  0-68=99-42  Hnnt 
1-30=98-96  Hunt 
4-16=97-96  Thomflon. 

The  specimen  for  anaL  2  was  a  greenish-white  feldspathio  rock  from  a  boulder  near  Ottawa, 
haying  Q.=2-78—*' a  portion  of  the  specimen  upon  whidi  Dr.  Thomson  based  the  species  &ytof<ifi- 
ite."  That  of  8  was  from  the  same  regioD,but  is  not  called  bytownite  by  Tennant  That  of  4  was 
a  feldspar  from  the  intrusiye  dioiyte  of  Yamaska  mountain,  haying  the  deayage  wufBuoe  finely 
striated;  and  associated  with  hornblende  and  a  little  sphene;  Q.=2-766 — 2*768.  That  of  5  is  a 
pale  sea-green  feldspar  from  a  boulder;  Q. =2*696—2-708. 

Thomson's  huronUe^  anal.  6  (L  aX  is  an  impure  anorthite-like  feldspar,  related  to  the  aboye,  ao- 
oording  to  T.  Sl  Hunt  (priy.  oontrib.);  excluding  the  4-16  p.  a  of  water,  the  &  would  be  47  p.  a 
of  the  remainder.  Thomson  states  that  it  is  inftisible.  He  also  says  that  his  bytownite  is  iaSaB- 
ible,  which  Frot  Brush  finds  is  not  a  fact 

311.  LABBADORnZL  Labradorstdn  (under  Pddspat)  Wenk,  Ueb.  Oronst,  149,  1780, 
Beigm.  J.,  875, 1789.  Pierre  de  Labrador  Font,  Oat,  82, 1780 ;  de  LiaU,  Orist,  it  497,  1783. 
Labrador  Fddspar.  Labrador  (?.  i2ow,  Gilb.  Ann.,  Ixziii  173, 1828 ;  BreUh.,  Ohar.,  1823.  Lime 
Feldspar. 

Momite  Tham^  Ed.  K.  Pha  J.,  ziiL  1832.    Silidte  Them.,  PhiL  Hag.,  UL  zziL  190,  1843. 
Saussurite  pt    Badauit  Breith,,  B.  H  Ztg.,  xry.  87. 

Triclinic.     Observed  planes :  (? ;  i-? ;  1,  /;  2-t ;  1',  /'. 

/A  /'=121°  37'  0  A  7'=113°  34'  ii  A  7=117^  30' 

58  iih  /'=120  53 

28  i-?,  left.  A  2-1=90  20 
=122  42  I^  /,  in  twin,=125 

Angles  from  Marignac.  Eensch  gives,  as  a  mean  of  many  measurements, 
O  Ai.t=86^  20',  0  A  i'=114^  4',  iA  A  /'=120^  43'.  Twins :  (1)  composi- 
tion-face a ;  often  lamellar  from  repeated  composition  of  this  kind ;  (2)  0^ 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage :  O  easy ;  iri 
less  so;  /traces.  Also  massive  granular,  and  grains cleavable ;  sometimes 
cryptocrystalline  or  homstone-like. 

jS.=6.  G.=:2-67— 2-76.  Lustre  of  0  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  subresinous.  Color  gray,  brown,  or  greenish ;  some- 
times colorless  and  glassy;  rarely  norcdain-white ;  usuaUy  a  change  of 
colors  in  cleavable  varieties.  Streak  uncolored.  Translucent — subtrans- 
luoent. 

OommVar,—0.  ratio  1:3:6;  A8i+Xl8i*;  OTtt&*+l5l)*a«+fSi;=,if  1  A=lCa+iSa, 
BQica  62-9,  alumina  808,  lime  12-8,  soda  4-5=100. 

Tar.  1.  Cleavable.    (a)  Well  crystalliMd  to  (h)  masaiye. 

Flay  of  colors  either  warning,  as  in  some  colcnieBS  crystals ;  or  pale ;  or  deep ;  blue  and  green 
are  the  predominant  colors ;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  yery  thin 
alicee  parallel  to  <-{  from  the  original  labradorit^  they  are  seen  under  the  microscope  to  contain, 
besides  stride,  great  numbers  of  minute  scales,  Uke  the  ayenturine  oligodase,  which  are  probably 
gothite  or  hematite.  The  chatoyant  colors  may  be  heightened  in  their  effect  by  these  scales,  but 
are  not  due  to  them  (p.  836). 

2.  Chmpaet  momive,  or  cryplocrysUMne ;  Ldbradoriie-FBleUe.  The  color  sometimes  gray  to 
brownish-red ;  but  sometimes  porcelain-white.    Some  of  the  sO'Called  eauumirUe  is  here  included. 

A  yariety  from  the  gabbro  of  Baste  in  the  Badan  yaUey,  Hare,  is  called  Badauiie  by  Breithaupt 
Breithaupt  refers  to  anal  20;   H.=5;  G. =2*766—2*840;   oolor  white  to  gray;  interdeayage 
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L  Labrador 
2.        " 
8.  Gampsie 

4.  Glasffov 

5.  Scavig,  IreL 

6.  Antrim,  Silieite 

7.  Dalame 

8.  Faroe 


angle  9H**    He  also  refers  here,  with  a  qneiy,  a  feldspar  from  BisRmi  in  the  Tyrol;  Qt,  of  a 
specimen  not  fresh  2*811. 
Analyses:  1,  Klaproth  (fieitr.,  tL  260,  1816);  2,  &  t.  Waltershausen  (VuOl  Gest,  24, 186S); 

8,  4,  Lehnnt  (Ed.  N.  FhiL  J.,  18S2,  July,  8«) ;  5,  Haug^ton  (Q.  J.  8cL  DubHn,  t.  94) ;  6,  Thomson 
(Pha  Mag.,  IIL 1843, 190);  7,STanberg(JahreBb.,xxiil285);  8,Forchhammer(J.pr.Ch.,xzx.885); 

9,  Damour  (BulL  G.  Boo,  m  88);  10,  11,  Kersten  (Pogg.,  bdil  123);  12,  Waage  (Foih.  Vid. 
Ohristiania,  1861, 177);  13,  Blomstrand  ((Efr.  Ak.  Stockhobu,  296, 1854,  J.  pr.Oh.,lzTi  158);  U, 
15,  G.  Y.  Bath  (Pogg.,  zcr.  538);  18,  Strong  (Jahrb.  Min.  1864^  267);  17,  T.  Rath  (Pogg.,  xc? 
665);  18.  0.  F.  Chandler  (Inaug.  Diss^  Gott,  1866);  19,  Delesse  (Ann.  d.  M.,  lY.  zii  261,  258). 
20,  Rammelsberg  (ZS.  G.,  zL  101,  Min.  Ch.,  697) ;  21-23,  Streng  (B.  H.  Ztg.,  zz.  865,  zziiL  58) , 
24,  Segeth  (J.  pr.  Oh.,  zz.  258) ;  25,  Delesse  0.  c.);  26,  Abich  (Ann.  Ch.  Phys.,  Iz.  882);  27,  28, 
Waltersbausen  (I  c.) :  29-38,  T.  S.  Hunt  (Phil.  Hag.,  IV.  I  322,  iz.  854,  and  Bep.  G.  Oan.,  1851, 
and  1863,  479);  34,  Deville  (£t  GeoL,  1848);  35,  A.  ScbHeper  (Am.  J.  Sd.,  XL  zl  121);  36-40, 
T.  Hauer  (Yerh.  G.  Beichs.,  1867,  12, 14^  58,  59,  60): 

fig  Ca  fTa      &       £[ 

1100  400  0'6=99-00  Klaproth. 

0-47      9-58  1-25  7-63    0-62=101-25  Waltersh. 

018  10-60  505  0-49   =9919  Lehunt 

1210  8-97  0-30  =99-95  Lehunt 

0H)7  11-02  4-92  0-80    0*48=100-97  Haughton. 

12-40  0-60,  S'e 40=  100-20  Th. 

102      9-14  4-64  1-79     1  •75=98-60  Svanberg. 

0-19  12-68  4-51 =101-56  Porchh. 

1311  3-40 =99-80  Damour. 

0*16  11*69  401  0-60  =99*60  Kersten. 

0*16  11-70  8*90  0-60  =99*66  Kersten. 

0-37      9-44  6-63  110    0-71=100*96  Waage. 

0*20  11-20  500  1-84  =99-95  Blomstrand. 

0-48  11-61  4-52  0-64    062=101-18  Bath. 

0*78  10-67  4*81  1*55    2-20=99*24  Bath. 

0-68  16*14  2-96  187     102=100*38  Streng. 

0*22  14-96  4*68  0*61     1*21=101-24  Bath. 

0-85  12-96  4*61  0*62    0*68=99-57  Chandler. 
0-93      8-28         7-38  0*96=100  Delesse. 

0-28  11-29  3-14  209    2-48=99-79  Bamm. 

0-91      7-47  609  1-08    2*38=99-84  Streng. 

0*58  13*86  2-65  1*21     1*22=101*82  Streng; 

0-30  13*06  2-53  2-19    2-97=99-40  Streng. 

0-15  10-93  3*96  0*36    0*51=99*83  Segeth. 

1*01      802  3-52  8-40    2*61=100-68  Delesse. 

1-74      9-49  4-10  0-22     0-42,  Mn  0-89=98*40  A. 

0-52  11-69  400  0-64    0-96=100-48  Waltersh. 

0-74  10-49  3-52  0*83   =100*35  Waltersh. 

if.  11*42  2*44  0-23  0-40=99-36  Hunt 

015  11-26        undd.  0-40=96*20  Hunt 

9-68  6-25  1-06  0-56=100-49  Hunt 

0-27  9-01  4-77  0-86  0-46=99-69  Hunt 

0-72  11-48  4-24  0-71  0-60=99-00  Hunt 

0-70  11*12  3*63  0*38  =99*92  DeviUe. 

1*35  8-65  606  0-47  =99*21  SchUeper. 

ir.  9-62  5-98  1-81  1-21=100-52  Hauer. 

tr,  9-78  5-08  1-61  1-07=99*91  Hauer. 

tr.  10-69  4*96  1-02  1-36=100-48  Hauer. 

Ir.  9*66  8-95  1-02  2-26=98-84  Hauer. 

7-76  6-66  2-01  0*65=99*09  Hauer. 


&  21         9e 

56-76  26-60      1-26 

53-75  2706      099 

54*67  27*89      0*81 

52*84  29*97      0*87 

58-60  29*88  te0'20 

54*80    28-40       

62-15  26-82      129 

62-62  30-08       1-72 

9.  Berufiord,  IceL        62-17  29-22      190 

10.  Egersund,  Norw.    52-30  29D0      1*96 

11.  "                "        52-46  29*86      1*00 

12.  Hftteroe                  61-39  2942      2*90 

13.  Sweden                   58*82  26*96      1-48 

14.  Neurode,  SO.           62-66  28*32      2*44 
15..       "                         60*31  27*31       1-71 

16.  "                        48-64  29*74      0*94 

17.  "        Sau88,       50*84  26*00      2*73 

18.  Zobten,        *«          61-76  26*82      1-77 

19.  Tyrol                       62-28  27-78      1-60 

20.  Baste,  Haia^  JRacL  5100  29-61        tr, 

21.  Ilfeld      "               6311  27-27  *e2-68 

22.  Harzburg,  oiysL      50-60  29*62 

23.  '*        Bcu/auOe  50*66  27-56 

24.  Kiew,  Bussia         65*49  26-83 

25.  Greece                    63-20  27*31 

26.  Etna                        68*48  26-46 

27.  "        erysL          68*56  25*82 

28.  "            "             56*88  25*31 

29.  Drummond,     Can.  54*70  29*80 

30.  Horhu                  "  5420  29*10 

31.  Bawdon,              "  54*46  28*05 

32.  GhAteau  Bioher,  "  5580  2690 

83.  Montaryille,         '*  53*10  2680 

84.  Guadeloupe,  W.  L  64*25  29*89 
86.  Maui,  Pacific           53*98  27*66 

36.  lUowa                      54-58  27'37 

37.  Beesk                      56-63  26*74 

38.  Deva                       53-74  28*72 

39.  Criffar                     61*72  25-72 

40.  Pereu,  Vita.            64*72  27*39 


2*18 
0-15 
1-60 
103 
1-60 
8*41 
8*64 
0-36 
1*10 
0-45 
1*58 
1-35 

114 


4-51 


In  axial  2,  G.=2*646;  anal  5,  fromdoleiyte,  of  meteoric  origin;  anal  6,  G.=2-6e6;  8,  G.= 
2-68;  9,  G.=2'709,  trap,  ywh.;  10,  G.=2-71,  brown,  massive;  11,  G.=2-72,  with  blue  opales- 
cence; 12,  G.=2-72;  13,  G.=2*68,  between  Lund  and  Ghristianatadt ;  14,  G.=2-715,  hyper- 
sthene  rock,  bh.-gy. ;  15,  G.=2-707,  gabbro,  bh.-gy. ;  16,  0.  ratio  1 :  2i ;  4^  or  1 J :  8i :  6,  gabbro ; 
17,  G.=2*998,  color  porcelain-white:  18,  snow-white,  gnh.-w.,  little  lustre,  strp.  with  urallte;  19, 
in  **  melaphyre,"  between  Botsen  and  CoQman,  pale  gyh.-gn. ;  20^  G.=2*817,  gabbro ;  21,  G.=2*6, 
inporphyryte,  22,  from  gabbro ;  23,  ib.,  massive;  25,  G.=2-883,  hi  "porphyry,"  Southern Morea; 
27,  G.=2-618;  28,  G.=2-633;  29,  G.=2-697,  layender-blue  deayable  feldspar,  from  a  boulder, 
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30,  G.=2-684-2'69fi,  UvoBh  opalesoent,  deavable;  31,  a.=2*6'7,bh.-white,  in  trap  rock;  82, 0.= 
2*68,  pale  bb.-  or  gnb.-g7.,  lustre  of  deayage  surfaoes  vitreoua,  elsewbere  wazj;  88,  G.=2*73— 
3*74,  from  basalt;  34^  in  traohTtic  doleryte,  central  peak ;  35,  glassj  oolorless  crystals;  36-40 
fr.  Hungary,  in  traohTte;  36,  G.sr2-636;  88,  a.=2*698;  39,  G.=2*678;  40,  G.=2*637.  Anal 
36-^9  give  the  0.  ra»o  1:3:7,  intermediate  between  labradorite  and  andesite. 

Pyr.,  •tc-^B.B.  fUses  at  8  to  a  oolorless  glass.  Deoomposed  with  difficulty  by  muriatic  add, 
generally  leaviDg  a  portion  of  undeoomposed  mineraL 

Obs« — ^Labradorite  is  a  constituent  of  some  rocks.  (1)  The  deayable  mineral,  along  with 
hornblende,  composes  a  granite-like  variety  of  diabase^  or  a  rode  resembling  dioryte,  but 
haying  labradorite  as  the  feldspar.  (2)  If  the  homblendic  constituent  is  a  dark  lameUar  variety 
oi  either  hornblende  or  pyroxene,  or  the  spedes  hypersthene,  the  rode  is  called  hyperyie  (or  hyper- 
sthenyte).  (3)  If  the  homblendic  mineral  is  a  light  lamellar  pyroxene  (diallageX  the  rock  is  called 
gabbro.  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneoos  fine-grained  compact 
mass,  the  rock  is  called  amphiboiffie  or  diabaae;  and  (5)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabaae  porphyry^  the  green  porphyry  or  oriental  yerd-antique  of  Greece  (anaL 
25)  being  of  tiiis  nature.  (6)  The  crypto-ciystidline,  or  felsite  variety  of  labradorite,  oocorring 
ocoasionaUy  in  connection  with  some  of  tiiese  rodcs,  has  been  called  incorrectly  dousavrUR  and 
jade  or  nephrUe,    The  above  are  labradoric  metamorphic  rooks. 

There  are  also  the  following  Idbradorio  intruawe  rocks.  (7)  Doieryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite— a  rock  which,  on  the  one  hand,  may  be  light-col* 
ored  crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrito 
or  not,  sometimes  crypto-crystalline,  and  also  a  oeUuhur  lava ;  it  indudes  much  of  the  so-called 
Irap,  greenstoMf  and  amygdaloid.  (8)  Ba/aaU^  similar  to  doleryte  in  structure,  odors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Bole- 
rytic  and  basaltic  lavas  are  the  most  coomion  of  volcanic  rodcs.  (9)  Labradorite  also  oocnra  in  other 
kinds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Slnrian  era.  Such  ore  part  of  those  of  British  America,  northern  Kew  York,  Pennsylvania^  Arkansas ; 
those  of  Greenland,  Korway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  little  silica,  it  occurs  mainly  in  rocks  which  indude  little  or  no  quarts 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

On  the  coast  of  Labrador,  labradorite  is  assodated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  is  met  with  in  place  at  MiUe  Isles,  Chateau  Richer,  Bawdon,  Morin,  Abercrombie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West  It 
occurs  abundantly  at  Essex  Co.,  K.  Y. ;  large  boulders  sre  met  with  in  the  towns  of  Moriah, 
Kewcomb,  ITIntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St.  Law- 
rence^ Warren,  Sooharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  op- 
posite New  Hope,  Bucks  Co. ;  in  the  Witchita  Mts.,  Arkansas. 

SUicUe  and  momiU  2se  frtmi  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wdfe, 
a  Moravian  missionary,  about  the  vear  1770,  and  was  called  by  the  eoriy  mineralogists  Labrador 
stone  (Labradoratein\  and  also  chatoyant,  opaline,  or  Labrador  fddspar.  Klaproth's  analysis 
above  (No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  diatoyant  reflections,  the  specimens  are 
often  highly  beautifuL    It  is  sometimes  used  in  jewdry. 

AIL — Labradorite,  like  anorthite,  appears  to  undergo  alteration  with  considerable  facility,  H 
losing  lime  through  infiltrating  carbonated  or  alkaline  waters,  and  recdving  water.  In  some 
cases,  also,  it  has  received  considerable  iron.  The  following  analyses  appear  to  be  of  spedmens 
of  this  altered  labradorite.  The  results  are  remarkable  for  either  the  small  proportion  of  Ime 
or  large  proportion  of  vron^  or  the  same  of  poUuk  or  of  looier,  each  of  which  may  be  r^^arded  as 
an  indication  of  alteration.  Analyses:  1-4,  DeleBse(l,  Ann.  d.  M,,  lY.  xiL  200 ;  2,  ib.,  xvi.  842; 
3,  Ann.  Ch.  Phys.,  UL  xL  271;  4,  Ann.  d.  M.,  lY.  xvL  824);  6,  Metzger  (Jahrb.  Min.,  1860, 
688);  6,  V.  Bath  (Za  G.,  ix.  246);  7,  Ddesse  (Ann.  d.  M,  lY.  512);  8,  T.  S.  Hunt  (Bep.  G.  Can., 
1863,479): 


Si 

Si 

Fe 

fig 

Oa 

fTa 

t. 

a 

I.  Belfahy,  Yoeges  62*89 

27*89 

1-24 

5-89 

5-29 

4-58 

2*28,  fin  0-30=99*86  Delessa 

%  P.  Jean,      " 

68-05 

26-66 

1*00 

1-61 

6-37 

4-12 

2-80 

2-40=99*91  Ddesse. 

8.   Fcwjrtto         " 

49-32 

80-07 

0-70 

1-96 

4-25 

4-85 

4-45 

3-15,  fin  0-60=99-85  Delessa 

4.  Odem 

65-28 

24-24 

rii 

1-48 

6-86 

4-83 

303 

8-05=99-83  Delesse, 

5.  dausthal 

54-44 

25*50 

5*33 

.... 

8-05 

211 

0-12 

3-65=99*20  Metzger. 
2-76=100*18  Rath, 

6l  Graubnndten 

53*92 

21-51 

4*16 

1-26 

9*41 

5-57 

1-59 

7.  Obentein 

63-89 

27*66 

0*97 

8-28 

4-92 

1-28 

3*00=100  Delesse. 

8.MtBoyal,Can. 

58-60 

25-40 

4-60 

0-86 

8-62 

widcL 

0*80  Hunt 
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Ko.  1  is  from  a  porphyritio  rcx^  G.=2*719;  2,  from  diofTte;  3,  tbe  PoagiUt,  from  »  poridijiy, 
6. =2-771,  color  whitfah,  lometimes  slic^tij  greeniah  or  bluiab,  laatre  greaaj  or  pearly;  4^  fttxn 
the  euphotlde  of  Odera  in  Blaaoe;  6,  from  an  altered  diabaae^porphyry ;  6,  from  a  gabbro,  and 
remarkable  for  ita  high  specific  gravity,  G.= 2-840 ;  7,  fhm  a  porphyritic  amygdaloid,  a  oolorleaa 
and  translucent  yariety,  with  G. =2*642 ;  8,  from  a  basalt  (or  chryaolitic  doleiyteX  '^  with  a  small 
admixtare  of  augite."    Labradorite  also  occurs  ehangod  to  calctte  (Tscbermak)! 

Artll— Hausmann  (Beitr.  Biaenhochofenschlacken,  31)  has  referred  to  labradorite  ctystals  dis- 
tributed through  the  mass  of  the  slag  of  a  frimace  at  Veckeshagen,  which  were  an  indi  kmg,  bat 
not  well  formed;  had  two  dearages  at  right  auglea  to  one  another,  with  H.=6,  G.=2-S5;  was 
fUsible  B.B.,  but  insoluble  in  muriatic  add;  and  afforded  Si  66*2,  H  10^,  Ca  21*0,  jfe  1-9,  Mn 
0-1 =99-6. 

Olobvles  of  the  VarMKte  of  Durance,  These  concretionary  globules  are  often  half  an  indi  or 
more  in  diameter,  grayiah-green  in  color,  compact  in  texture,  with  G.= 2-928.  A  specimen  fttsn 
a  loodity  south  of  Mt  Genevre,  near  Brian^on,  afforded  Delesse  (Ann.  d.  M^  IV.  xrii  116): 


£1 

9e 

€r 

Sn 

Ag 

Ca 

JTa 

t 

ign. 

17-40 

7-79 

0-61 

ir. 

3-41 

8-74 

3-72 

0-24 

l-93=99'86 

56-12 

CamaiUe,    A  feldspar,  described  by  Bendant,  occurring  at  tbe  localities  of  corundum  and 
indianite  in  the  Camatic,  India,  is  pronounced  by  Breithaupt  and  von  Kobell  to  be  labradorite. 


312.    ANDB8ITB. 


Andesin  Ahich,  Jahresb.,  zzL  167,   1841. 
Glocker,  J.  pr.  Gh.,  zzziT.  494,  1846. 


Pseudoelbit  Saocharit 


Triclinic.  Approximate  angles  from  Esterrel  crystak  (Deecl.):  ^Ai-t, 
left,87^-88^  (?A/=lir-112°,  0  A/'=116°,/Ai.i=119°-120^/'Ai.J= 
120°,  6>  A  2-«=101''-102^  Twins:  (1)  composition-face  i-i;  (2)  double 
twins,  made  up  of  two  twins  of  the  kind  in  ^1),  one  of  them  revereed,  so 
that  there  are  4  planes  /  in  front,  and  at  each  end  there  are  the  planes  0 
and  2'i ;  (3)  donble  twins,  like  the  last,  but  one  of  the  parts  tamed  aronnd, 
BO  that  there  are  reeintering  angles  between  two  faces  0  and  two  *-t,  and 
four  planes  /  in  front  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

H. =5— 6.  G. =2-61— 2-74 ;  from  the  Andes,  2-61— 2-74 ;  of  saccharite, 
2-66— 2-69;  from  the  Vosces,  2-65— 2*68;  2-668,  Canada,  Hunt  Color 
white,  grav,  greenish,  yeUowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Oomp.— 0.  ratio  1 :  3 : 8,  but  Tairing  to  1 :  3 : 7.  Perhaps  only  a  mixture  of  labradorite  with  a 
soda-feldspar.    Formula  (i  (Ca,  ^a)^+}  %1)*  Si'+3  Si ;  or  with  half  the  excess  of  silica  basia 

Analyses:  1,  Abich  (Pogg.,  IL  623);  2,  8,  Rammelsberg  (5th  8uppL,  48);  4^  Jaoobeon  (Bamm. 
ITin.  Oh.,  607);  6,  Deville  (Ann.  Ch.  Phys.,  Ill  xL  288);  8-9,  release  (Mem.  Soa  d'Em.  do 
])oubs,Ann.d.  K,y.iiL874);  10,  yarrentrapp(Pogg.,  Ui.  473);  11,  Schmidt  (Pogg.,  IxL  386);  12, 
Waltershausen  (Vulk.  Gest,  24);  13,  Laspeyres  (ZS.  Gh.,  xviiL  82«);  14,  15,  t.  Bath  (ZS.  G.,  xri 
249);  18-19,  T.  S.  Hunt  (Sep.  G.  Can.,  186.S,  478);  20,  Franke  (Ramm.  Min.  Gh.,  609);  21,  22, 
T.  a  Hunt  (L  c.);  23,  24,  y.  Hau^r  (Verb.  G.  Reichs.,  1867,  18,  81);  26,  26,  Sommaruga  (Jahrb. 
G.  Reichs.,  xvL  897,  1866);  27,  A«  Strong  (Jahrb.  Min.  1867,  637): 


Si 

£1 

Pe 

% 

Ca 

JTa 

£: 

A 

1.  Marmato 

69*60 

24*18 

1-68 

1-08 

6*77 

6-63 

1-08 

=99-92  Abich. 

2. 

60-26 

26-01 

1r. 

0-14 

6-87 

7-74 

0*84 

=100-86  Bamm. 

8.        " 

68-32 

26*62 

tr. 

0*11 

8*18 

5*27 

2*86 

0-60=101*36  Bamm. 

4.        " 

6014 

26*39 

0*87 

0*63 

7-98 

7-99 

1-66 

— =104-51  Jacobson. 

6.        " 

63-86 

24-06 

0-88 

6-04 

5-04 

0*88 

0*76=100  DeviUe. 

6.  Yosges,  tohiie 

•68-92 

2606 

0-41 

6-64 

7-20 

2-06 

1-27=99-66  Delesse. 

7.        "       red 

68-91 

24-69 

0*99 

0*39 

4*01 

7-69 

2-64 

0*98=100  Delesse. 

&  Ghagey 

69*96 

24*18 

1^6 

0*74 

6-66 

6*89 

0-81 

2*28=100  Delesse. 

9.  La  Bresse 

68-66 

26*26 

0-30 

1-30 

6*03 

6*44 

1-60 

0-91=99-29  Delesse. 

10.  SUesift 

68*41 

26*23 

0-41 

6*64 

9*39 

_^ 

=99-98  Yarrentrapp, 

11.  SaccharUe 

68*93 

23-50 

1*27 

0-66 

6-67 

7-42 

0-06 

2-21,  :Sri  0*39=100  Schmidt 
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&    a 


12.  Iceland,  ery^i. 

60*29 

23-76 

3-21 

0-64 

6-29 

6-70 

0-87 

13.  Niedfirmeodlg 

67-29 

26-78 

(r. 

0-28 

8-01 

6-84 

14.  St  Yalentixio 

66-79 

28-48 

— 



8-56 

6-10 

0-84 

16.           " 

6815* 

26-66 



0-06 

8-66 

[6-281 

16.  CfaAteau  Richer 

69-80 

25-89 

0-60 

Oil 

7-78 

614 

1-00 

17. 

69-56 

25-62 

0-76 

ir. 

7-73 

6-09 

0-96 

18.            " 

67-20 

26-40 

0-40 

8-34 

6-83 

0-84 

19.            " 

68-50 

26-80 

1-00 

0-20 

8-06 

6-46 

1-16 

20.            *' 

58-38 

28-86 

1-18 

0-10 

7-83 

6-06 

1-68 

21.  St  Joachim 

57'15 

27-10 

8-73 

6-88 

0-79 

22.  lachute 

6816 

26-09 

0-60 

016 

7-78 

6-65 

1-21 

23.  Nagy-Sebea 

67-20 

25-12 

tr. 

6-96 

7-28 

1-87 

24u  Oimx 

6010 

17-62 

7-03 

1-86 

2-24 

401 

3-82 

.26.  Knasahora,  bh 

67-70 

20-79 

8-36 

1-71 

6-46 

tr. 

3-99 

2ft.            "        Wf. 

68-21 

22-22 

7-30 

0-78 

6-18 

tr. 

8-96 

27.  Kyffh&uaerMtB. 

69-16 

26-97 

1-04 

0-03 

9-23 

3-91 

0-47 

— =100*75  Walterahauaen 
— =99-20  Laspejies. 
0-24=100-51  Rath. 
0-30=100  Rath. 

=99-82  Hunt 

0-46=10015  Hunt 
0-20=99-66  Hunt 
0-40=100-57  Hunt 
1-08=10011  Franke. 
0-20=99-76  Hunt 
0-45=99-89  Hunt 
1-68=10011  Hauer. 
2-11=98-78  Hauer. . 
3-84=101-83  Sommaniga. 
2-76=100-35  Sommaniga. 
0-68,  Ba,  Sr  <r.=100-49  Str. 


*  Fk^obably  tome  mixied  quartz. 


InanaL  1,  G.=2-733;  2,a=2-674;  3,G.=2-68-2-688;  4,  G.=2-679;  6,  G.=2-61;  6,  from  Ser- 
▼anoe.G.=2-683;  7,  lir.  Ooravillera,  G.=3-661;  8,  G.=2-736;  12,  G.=2-66;  14,  "tonalyte,"  fir. 
Tyrol,  G.= 2*696;  15,  G.=2*676;  16,  G.= 2*688;  18,  lavender-blue,  Bubtransp.,  deavable,  cunred 
surfaoea;  19,  gnh.  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G.=2*687 ;  23,  G.=2-685; 
25,  G.=2'863;  26,  G.=2-607;  27,  m  dioryte,  G.=2-69.  Other  analyses:  v.  Rath,  Za  Q.,  ix. 
269. 

Of  these  analyses  all  but  No.  5,  by  DeviUe,  afford  rather  dosely  the  osgrgen  ratio  1:8:8.  No. 
6  ghres  0*80 :  8 :  8-91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
oonseqnenoe  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  indicate. 

Pyr.,  etc. — ^Audesice  ftises  in  thin  splinters  before  the  blowpipe.  Sacoharite  melts  only  on  thin 
edges ;  with  borax  forms  a  (dear  glass.    Imperfectly  soluble  in  adds. 

OlM.— Occurs  in  the  Andes,  at  l£armato,  as  an  ingredient  of  the  syenite-like  rode  called  cmde- 
gyU;  in  the  porphyry  of  rEsterel,  Dept  of  Var,  France;  in  the  syenite  of  Alsace  in  the  Yosges; 
white  at  Senrance,  red  at  Ooravillers;  in  the  porphyry  near  Chagey,  Haute  fia6ne^  at  Yapneflord, 
Iceland,  in  honey-yeUow  tran3parent  ciystals  (anaL  12);  at  Baumgarten  in  Silesia  (anaL  10);  iu 
the  Tyrol,  south  of  Tonale,  in  Mt  Adamello,  in  a  granite-like  rock  called  ionalyi^  consisting  of 
this  feldspar,  according  to  Y.  Rath,  with  much  quarts.,  some  orthodase,  biotite,  and  hornblende. 

Saccharite  is  granular  massive,  with  traces  of  deayage  in  one  direction,  occurring  in  veins  is 
serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in  Silesia. 

In  North  America,  found  at  (Gh&teau  Ridier,  Canada  (anaL  16-20),  forming  with  hypersthene  and 
ilmenite  a  wide-spread  rock ;  color  tlesh-red. 

Alt— The  following  are  analyses  of  altered  andesite  in  addition  to  24^  to  26  above :  1,  Ram- 
melsberg  (Min.  Oh.,  608) ;  2-4,  DeviUe  (Bull  GeoL  Fr.,  IL  vi.  410)  j  6,  Frands  (Fogg.,  lit  47 1> 
No.  2  is  of  the  mass  of  a  crystal,  2 A  of  the  interior,  2B  of  the  eztenor  portion : 


1.  BsterrelMts. 

2.  " 
2A-  " 
2R      " 

8.  Hungary 
4.  ICaxmato 
6.  Popayan 


Si        £1       9e 

68-82 
69-07 
67-01 
62-42 
63-92 
68-11 


26-62 
26-67 
28-06 
24-78 
26*69 
2816 


1-20 


lilg  Oa  fTa  i  A 

0*11  8-18  6*27  2*86  0*60=10136  Ramm. 

0-68  7*96  4-95  ir.  0-77=100  Deville. 

0-39  7-53  6-47  012  1-43=100  Deville. 

0-51  15-02  6-10  014  2*05=100  Deville 

1-68  6-98  4-02  120  1*40,  C  2'93=10U-02  Deville. 

1-62  6-36  617  0-44  1-26=100  Deville,  G.=r2-62. 


66*72    26-62   0-70     9'38    619    080     =10131,  Francis;  G.= 2 '64. 


The  oxygen  ratio  for  1  is  1 :  3  ;  7-5 ;  2,  09  :  3  :  7-5  ;  2A,  0-84 :  8  :  7*0 ;  2B.  1-5:8:  7-3 ;  3, 
0-9  :  3  :  6-9 ;  4,  0-8  :  3  :  7-2 ;  6,  1 :  8  :  7-2.  The  mineral  of  the  Esterrel  Mts.,  near  Fr^jus  in  south- 
em  France,  occurs  in  a  rock  called  porphyry.  Deville*s  analyses  leave  no  doubt  as  to  the  altera- 
tion. The  analysis  by  v.  Rath  (Na  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
next»  1:3:  7^.   No.  4^  firom  liarmato,  contains  1*4  p.  c.  of  carbonate  of  lime. 

Deville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  oUgodaae,  the 
oxygen  ratio  of  whidi  is  1  : 3  :  9;  and  the  same  result  was  earlier  suggested  by  G.  Rose  and 
Biadiot    DeviUe's  analyses  of  the  tfarmato  andesite  gave  him  nearly  the  oligodase  ratia 

Andesite  dianges  also  to  kaoUn,  That  of  La  Bresse,  studied  by  Delesso,  is  in  port  in  this 
condition,  being  soft  and  crumbling ;  and  In  port  less  changed  and  of  a  reddish  color. 
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313.  finrALOFBAMB.    HyBlophan  v,  WdUerOunumf  Pogg^  xdr.  134|  1866,  a  548. 

Monoclinic,  like  orthoclase^  aiid  angles  nearly  the  eame.  ObBervec 
planes :  0 ;  vertical  planes,  J^i-^ji-^;  nemidomes,  14,  f-^;  clinodome,  2-i. 
C'(by  calc.)=64°  16'  /A  7=118^  41',  /Aa=120^  36',  6>  A  1^=180^  55^' 
/Al-i=lll°  55'.  Cleavage:  0  perfect,  ir\  somewhat  less  so.  In  small 
crystals,  single,  or  in  gronps  of  two  or  three. 

JH[.=6— 6'5.  G,=2-80,  transparent;  2*905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless ;  also  flesh-red.  Trans 
parent  to  translucent. 

Oomp.— O.  ratio  for  A,  S,  Si=l :  8  :  8;  fomiila  (i  (fta,  &)'+f  Xl)'Si*+3  Si,  or  like  aadaaite 
and  leudte,  ezoept  that  the  protozyds  are  mainlj  baiyta  and  potaah. 

AnaljBeB :  1,  Uhrlaub  (Pogg.,  o.  648) ;  2,  eame,  the  impurity,  snlphnric  add  and  part  of  baiyta 
as  sulphate,  being  remoyed;  8,  Stockar-Escher  (Kenng.  Uebers.  1866-67,  107);  4^  Petersen 
(Jahrb.  Min.  1867,  102) ;  Igelatrom  (CEfv.  Ak.  Stockh.  1867,  J.  pr.  Oh.,  cL  4S4): 

gi        £l      Ag     Oa      Ba      fra     &        £[       S 

1.  Binnen  46*66    1914    O'TB    0*77     21*38    0*49    8*28    0-64    412=101  Uhriaub. 

2.  "  61-30    21-60    0-84    0*87     16-11    0*66    9*26    0-68     =100  Uhrlaub. 

8.       "  62*67     21-12    0*04    0*46     16*06    2*14    7*82    0*68     =99*88  St-B. 

4.       "  61*84    22*08    0*10    0*66     14*82        1003         0*48     =100  Petersen. 

6.  Jakobsberg,  Swed.  6114    22*86    3*10    4*28      9*66        [9*06]        =100]gei8tr'm. 

AnaL  2  gives  the  0.  ratio  1 :  2-6 :  7,  and  8,  1  :  2*8  :  7*8;  and  4  agrees  well  with  No.  8.  No. 
6  contains  leee  baryta  and  more  lime. 

Pyr.,  etc. — B.B.  ftises  with  diffloulty  to  a  blebby  glass.    Unacted  upon  by  adds. 

Oba, — Occurs  in  a  granular  dolomite,  along  with  white  bflurite,  greenish  tourmaline,  mica,  real- 
gar, dufrenoysite,  and  sphalerite,  near  Imfleld,  in  the  TsUey  of  Binnen  in  the  Yalais,  in  ciystala  2 
or  three  lines  long,  and  rarely  larger;  also  at  the  manganese  mine  of  Jakobsberg  in  Sweden,  in 
limestone  with  a  manganiforous  epidote  (p.  28SX  looking  much  like  common  flesh-red  orthociase. 
A  massive  yarietY  accompanies  it,  containing  according  to  Igelstrom  (L  a)  Si  60*90,  M  21*09,  Oa 
13*80,  Ba  3*60,  alkalies,  Mg  and  ftn,  11*21  undetermined. 

314.  OXJOOOXiABB.  Natron-spodumen  BenL,  Arab.,  160, 1824=Soda-8podumene.  Oligoklafi 
JBreiOkt  Pogg.,  viii.  79,  1826.  Hafhef  jordit,  EalkoHgoklaa,  IbrMammer,  Skand.  Nat  aanun 
i  Stockholm,  July,  1842.    Aventurine  Feldspar =Sunatone  pt 

Triclinic.    Observed  planes  (see,  for  position,  the  table  under  anortbite  or 
»  *  H  2-t' ;  t-5 ;  i-J ;  -2,  /,  2,  1 ;  24,  f*,  1-i  J  -2',  I',  2',  1' ; 


albite^ :  0;  2-t,  i-t, 
*-«';  *-6'. 

7a  /'=120°  42'  0  A  1=123°  51' 

O  A  a,  ov.  2^',=93  60  <?  A  l'=121  15 
0  A  a,  ov.  2-»,=86  10  6>  A  l-t=127  6 
O  A  7=110  65  ^  A  2-t,  ov,  l-t,=97  22 

O  A  7=114  40  a  A  7=120  24 

O  A  2-»'=136  23  mE  A  7=118  54 

O  A  24=132  40  7'  A  t-j'=150  30 

7a  ^8=147  80 

Cleava^:  O,  t-t,  perfect,  the  latter  least  so. 
Twins :  similar  to  those  of  albite.    Also  massiveu 

H.=6-7.  G.=2'56-2'72;  mostly 265 -269. 
Lostre  vitreo-pearly  or  waxy,  to  vitreous.  Color  osaallj  whitish,  with  a 
faint  tinge  of  grayish-green,  grayish-white,  reddish-white,  greenish,  reddish  ; 
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Transparent,  Bnbtranslucent.    Fracture  conchoidal 


sometimes  aventnrine. 
to  uneven. 

OommVar.—0.ra1^o  1:8:9;  (i(]^a,  0a)*+}%l)*di'+8f  Si;  or  else  with  half  the  ozoesa 
of  ailica  basic  ;=,  taking  fi  as  soda  alone,  Silica  62*1,  alumina  23*7,  soda  14*2=:  100.  Part  of  the 
floda  is  replaced  by  lime. 

Yar.  1.  ClM/wMe;  in  crystals  or  massive. 

2.  Oompad  massive ;  oligodase-felsUe ;  indades  part,  at  least,  of  the  so-called  compact  feldspar  or 
/eisUe^  these  consisting  of  the  feldspar  in  a  compact,  either  fine  grannlar  or  flint-like  state,  containing 
free  silica  dissenunated  through  the  mass.  In  those  here  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  often  difficult  to  distinguish  them  from  oBnie-feisUe,    See  under  Albitb  for  analyses. 

8.  AvexUu/riM  oligaelase,  or  sunsUms,  Color  grayish-white  to  reddish-gray,  usually  the  latter, 
-with  internal  yellowish  or  reddish  fire-like  reflections  prooeedmg  ih)m  disseminated  crystals  of 
probably  either  hematite  or  gothite. 

Much  oligodase  has  a  faint  greenish  tinge  and  pearly  lustre,  in  which  it  somewhat  resembles 
Bpodumene,  whence  the  name  soda-spockmene.  Only  the  oligodase  of  lavas  or  trachytio  rocks 
has  6.  below  2*6.  BBt/MfiordUe  (anal  36)  contains  the  protoxyds  of  an  andesite  or  labradorite, 
and  may  not  belong  here. 

4.  Moonstone  pt    A  whitish  opalescence. 

Analyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  ziz.  802);  8,  L.  Svanberg  ((Ef7.  Ak.  StodEhohn, 
iiL  111);  4,  B.  Hagen  (Pogg.,  zUv.  329);  6,  Resales  (Pogg.,  Iv.  109);  6,  Frauds  (Pogg.,  liL  4*70); 
V,  Bodemann  (Pogg.,  Iv.  110);  8,  Jevreinof  (B.  H.  Ztg.,  1868,  No.  12);  9,  Ohodnef  (Pogg.,  IzL 
890);  10,  Jevreinof  (L  a);  11,  Scheerer  (Pogg.,  Iziv.  168);  12,  18,  Eersten  (J.  pr.  Ch.,  zzxviL 
178,  Jahrb.  ITm.  1846,  663);  14,  v.  Hauer  (Jahrb.  G.  Beichs.,  iv.  830);  16,  Delesse  (Ann  d.  M., 
IV.  zix.  149);  16,  Kemdt  (J.  pr.  CJh.,  xliii.  218);  17,  Wolff  (J.  pr.  Gh.,  zzxiv.  234);  18,  Bammels- 
b6rg(Pogg.,  Ivi  617);  19,  v.  Bath  (Za  G.,  iz.  226);  20,  Delesse  (Ann,  Gh.  Pbys.,  in.  zziv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-62);  22,  Delesse  (Bull  G.  Soc.,  II.  viL  310);  23,  Laurent 
(Ann.  Gh.  Phys.,  liz.  108);  24^  Damour  (Ramm.  6th  SuppL,  178);  26-27,  Haughton  (Rep.  Br. 
Assoc,  1868,  66);  28-80,  Smith  ft  Brush  (Am.  J.  ScL,  II.  xv.  211,  xvl  44);  31,  0.  T.  Jackson 
(Am.  J.  Sd.,  n.  xliL  107);  82-36,  Deville  (0.  B.,  six.  46,  Et  GeoL  Teneriffe,  1848);  86,  Fordi- 
hammer  (Skand.  Kat  &  Stockholm,  1842);  37,  Fouqu^  (Ramm.  Min.  Gh.,  614);  v.  Hauer  (Verb. 
G.  Reichs.,  1867,  60);  89,  40,  A.  Streng  (Jahrb.  Min.  1867,  687): 

Si  Si  Pe  Ag  Ca  fTa 
28-96  0-60  0-66  2*06  8*11 
23-80     0-80    3-18      967 

0-86 

0-77 

002 

1-06 

1-14 

0-26 


68-70 
61*66 
69-66 
63-61 
62-70 


1.  Danviks-Zon 

2.  Ttterby,     " 

3.  Sala,  " 

4.  Arendal,    " 
6-        "       ywh, 
e.  Ajatzki^      Ural  61*06 

7.  Schaitansk,       "     64-26 

8.  Emerald  mine,  "     60*63 

9.  Kimito,  FinL,  red   68*80 

10.  Pitkaranta       '*      60  97 

11.  Tvedestr'd,  3unsi  61*80 

12.  Near  Freiberg  62*97 
18.  Marienbad,  Boh.  63*20 
14.  Zmin,  »•  63-16 
16.  Visembadi  63*68 

16.  Boden  61*96 

17.  Flensburg,    SiL      64*80 

18.  Warmbnmn,  "     [63-94] 

19.  Albula,  Grisons      6201 

20.  Mer4e-Glace  63*26 
2L  Goggenau  63*68 
22.  Quenast,  Belg.  6370 
28.  Ari^ge  62-60 
24.  Elba  62*80 
26.  (Hrvary  Wood,  I.  60-66 

26.  ?  •»        69-28 

27.  EjUMler,  "       62*40 

28.  Unionville,  Pa.  (I)  64*27 

29.  Danbury,  Ot      (})  68*76 

80.  Haddam,    '*      (})  64-26 

81.  Ghester,  Mass.       62*00 


23*28 
23*09 

23-80  j*e  0*62 
19*68      4*11 


22-24 
26-36 
21*31 
26*40 
23-77 
28*48 
28*60 
28*16 
22*27 
22*66 
22-84 
23*71 
2116 
28*92 
22*62 
22-64 
24-60 
22*00 
24-40 
22-96 
23-60 
21-21 
22*66 
21-90 
24-40 


0-64 
0*40 


0*86 
0*61 
0-81 


— =100*16  Berzelius. 
— =99*88  Bersselius. 
1*02,  und.  0*82=98-86  S. 

=101-37  Hagen. 

=10a-79  Resales. 

=99*62  Frands. 

=99*76  Bodemann. 

=98-65  Jevreinot 

=99-60  Chodnefl 

— =100*16  JevreinoC 
— =100  Scheerer. 

=99*69  Karsten. 

=99*32  Kersten. 

0-79=100-00  Hauer. 
1*70=98-68  Delesse. 
— ^  An  0*40=100  K. 

=97-77  Wolff. 

— =100  Ramm. 

=100-29  Rath. 

;  Mn  «r.=99-91  D. 

— =101-12  Seneca. 
1-22=99-69  Delesse. 
— =99*40  Laurent 
— =98-74  Damour. 

=99-68  Haughton. 

^  An  0*32=98*82  H 

— =100*40  Haughton. 
1*08=100*26  S.&JB. 
0*26=99*94  a  ft  B. 
0*29=99-09  S.  ft  B. 
1*00=99-67  Jackson. 
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32.  Teneriffe 

88.  " 
34.  " 
86.         " 

86.  Eafiii^lordUe 

87.  L.Laach 
38.  BchemnitB 

89.  Eyffh&oser  Mts. 
40. 


Si        XI  9e  Hg  Ca  ^a  &       fi 

62-97  22-29     0-64  2*06  8'45  3*69  =100Devii:e. 

63-81  21-98     0-66  I'lO  9-46  299  =100De7aie. 

62-54  22-49     0*41  218  7*84  4*04  =100Deville. 

61-66  2208     0-47  2*81  7-74  8-44  =98-04  Deville. 

61-22  23-32  2*40  036  882  2-66  «r.  =98-68  Forohh. 

63-6  22-1       1-8  0-8  8*9  8-4  =100  Fouqu4 

69-49  28-88     6-20  486  4-09  0-99=99-01  Hauer. 

60-94  24-22  1*66      ^.  3*94  7*65  0*96  0'70,  ^  ^.=100-16  8. 

60-01  21-66  1-64  0*68  616  7*08  1*37  2-69,  Ba,  6r,  Li,  <r.= 

100-08  Strang. 

A  brownish  feldspar  from  Borodin,  Finlaad,  afforded  S.  ▼.  Waltershansen  (Volk.  Gest,  26)  Si 
68-20,  ^  18*41,  l^e  0*20,  Mg  0  87,  Ca  0-11,  Na  0-52,  &  14*41,  ]^  0*57=98-29.  It  maj  be  anor- 
thoolase.    Q. =2-683.    No.  9  may  be  mainlj  aJbite,  judging  from  the  amount  of  soda. 

In  anal  8,  G.=2-69;  8,G.=2666;  9,  G.=2-68;  l],G.=2-666;  12,  G.=2-66;  18,a.=2-631; 
16,  G.=2-66-2-68,  m  mica  schist;  17,  G.=2*661;  19,  G.=2*72,  ign.=106;  24,G.=2-662;  28, 
G.=2-6l,-  31,  G.=2*686,  H.=7-5,  granular  with  emery;  33,  G.=2-694;  34,  G.=2-68— 2-59,  in 
trachyte;  85,  G.=2'692,  in  trachyte;  37,  G.=2-66,  in  lava;  88,  G.=2-636;  39,  40,  in  dioryte, 
G. = 2  -63 — 2-64 ;  Nos.  1  to  8 1 ,  in  metamorphic  rocks,  granite,  gneiss,  porphyry,  syenite,  and  dioryte ; 
82-87  in  lavas  or  volcanic  rocks. 

Some  of  the  analyses  vary  from  the^xygen  ratio  1:8:9  toward  1:3:12,  and  Scheerer  in  the 
Handw.  ChenL  of  Liebig,  Poggendori;  etc.,  makes  intermediate  varietleB,  shading  into  both  albite 
and  orthodase,  one  called  by  him  oUJfoclaseHzlbUef  the  other  oligodas&<trihocl(ue~~Bee  ujider  orfto- 
ciaae  and  atbUe,    But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviiL  412;  fit>m  Dookweiler,  in  the  Elfel, 
A.  Strang,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs,  ib. 

Pyr.,  eto« — ^B.B.  fuses  at  8-5  to  a  clear  or  enamel-like  glass.  Hot  materially  acted  upon  by  adds. 

Oba-^Occnrs  m  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive  rodcs. 
It  18  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Among  its 
localities  ara  Danviks-Zoll  near  Stockhobn ;  Elimito  in  Finland,  forming  with  quartz  and  mica  the 
granite  containing  columbite ;  Pargas  in  Fhiland ;  Ari^ge  and  Arandal,  with  (»lclte,  epidote,  etc, 
crystals  sometimes  2  or  8  in.  long ;  Schaitansk,  Ural,  greenish,  in  a  gangue  of  quartz  and  mica 
and  yellowish-white  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  Baden 
in  syenite  of  the  Yosges ;  in  a  micaceous  dioryte  (called  kersaniyU)  at  Yisembach  in  the  Yosses 
in  protogine  of  the  Mer-de-Glaoe,  in  the  Alps ;  in  euphotide  at  Lavaldens,  Department  of  Isera 
at  AlbuU  in  the  Grisons ;  in  a  dark  green  porphyry  at  Quenast  in  Belgium ;  iu  mica  schist  at  the 
Emerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg;  in  the  amphibolyte  of  Marienbad,  Bo- 
hemia; in  a  green  porphyry  (oligodase-porphyry  of  Bose),  near  Elbingerode  in  the  Harz ;  m  dia- 
base of  the  Harz ;  the  Fichtelgebirge :  Ghalanches  in  AUemont  and  Bourg  d'Oisans;  as  swuitme 
at  Tvedestrand  in  the  Ghristlana-fiord,  Norway ;  at  Hitterue,  Lake  Baikal ;  at  the  North  Gape, 
near  Hammerfest ;  in  Donigal,  Iraland,  in  granite,  with  orthodase,  eta ;  in  Iceland,  colorless,  at 
HafrieQord  {hafneJiordUe).  The  oligodase-porphyry  is  called  oUiophyre  by  Goquand;  near  St 
Baphael  iu  the  Dept  of  Yar,  in  France,  a  rock  of  this  kind  has  a  beautiftd  turquois-blue  color,  is 
very  hard,  and  encloses  crystals  of  oligodase;  G.=2'61.  In  lavas  and  trachyte  (a%xr2aM-^ 
ehyte)  at  Teneriffe,  and  in  the  Eugauean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Puy  de 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  sanidin,  at 
Zimapan  in  Mexico. 

In  the  United  States,  at  UnionviUe,  Pa.,  with  euphyllito  and  corundum,  G.=2-61 ;  also  at  Dan- 
bury,  Gt,  with  orthodase  and  danburito ;  Haddam,  Gt,  often  transparent,  with  ioUto  and  bladir 
tourmaline ;  Mineral  Hill,  Delaware  Go.,  Pa.,  called  moonstone ;  at  Orange  summit,  N.  Hamp., 
slightly  greenish,  and  pearly;  at  the  emery  mine,  Chester,  Mass.,  granular,  with  H.=l*5, 
G. =2-586;  at  Dixon's  quany,  DeL 

Named  m  1826  by  Braithaupt  from  sxtyof,  Utikf  and  xXaw,  1o  deaue,  Berzelius  had  previously 
(in  1824)  recognized  it  as  a  new  mineral  from  specimens  from  Danviks-ZoU ;  and  he  afterwaid 
named  it  natron-spodumene  (soda-spodumene). 

Alt. — Oocure  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  tekes  place  more  easily  than 
in  orthodase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  rook 
(Laspeyres,  Z&  G.,  xvi  387). 

316.  ALBITB.    Feltepat  hvit  pt.  WalL,  65,  1747.    Feldspath  pt.,  Sdiorl  blanc  pt,  de  U^ 
Grist,  IL  409,  PL  v.,  £  15, 16, 1783.    Krummblattoriger  Feldspath  Hedetiherg,  Afh.,  L  118, 180& 
Albit  Gohn  db  Ben.,  Afh.,  iv.  180, 1815.    Tetertin  BreWi,,  Ghar.,  1828.    Soda  Feldspar. 
Yab.  inbrad,  ae  epedee,    Gleavdandite  (fr.  Ghesterfleld)  Brooke.  Ann.  PhiL,  II  v.  381, 1823 
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Perildia  BreUh^  Ghar^  1823;  Pericline.  HjpoBklerit  (fr.  Arendal)  BreiifL,  Schw.  J.,  iii  316, 
1830.  Peristerite  (fr.  Perth,  OalL)^A<w^  Phfl.  Mag.,  III.  xxU.  189,  1843.  Olaflt  BreOh^  B.  H 
Ztg.,  ZX7.  88=01igok]a8-A]bitiSbA«oref,  Pogg.,  Izzziz.  n. 

Ifelsite,  PetroaUex,  or  Helleflinta  pt,  Swed.    Adinole  (fr.  Sala)  Baud,,  Tr.,  il  126,  1832. 

Triclinic. 

Za  7^=120^47'  (?  A  2-t,  ov.  H=97^  54'    a  A  *-«=149°  85' 

O  A  i-J,  ov.  2-i',=98  86  (?  A  ^=150  8  i-t  A  i-8'=149  88 

^Ai^,  ov.  2-J,=86  24  i-t  A  r=118  41  7' A  r=128  6 

O  A  7^=114  42  i4  A  1=120  11  I A  1=125  8 

^  A  7=110  50  U  A  7=117  58  2-?  A  2-i'=90  4 

O  A  2-r=186  50  iri  A  7=119  40  T  A  2-1=188  84 
Oa2-J=188  14 
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Middletown,  Ot 


Boo-tonni^  Saroj. 


Boc-toum^  QBkToy, 


Cleavage :  (?,  i-i  perfect,  the  first  most  so ;  l-I  sometimes  distinct.    Twins : 
I.  Composition-face  i-?,  axis  of  revolution  normal  to  i-i,  the  most  common, 
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f.  301.  2.  C.-face  and  revolntion  the  same,  but  (f.  807)  the  two  halves  by 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  right 
quarter  in  front  is  continued  in  the  left  quarter  behind,  and  the  left  in 
fi'ont  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  reen- 
tering angle,  and  the  2-t  on  either  side  in  a  salient  angle— mafin^  an  in- 
tersectinff  twin,  having  the  aspect  of  a  double  twin  of  four  crystals  m  which 
the  two  diagonally  opposite  are  alike  in  position.  8.  C.-face  the  same,  but 
axis  of  revolution  ^rafleZ  to  i-J,  and  vertical,  producing  the  form  in  f.  304, 
the  planes  0  and  1  above  (or  below)  bein^  very  nearly  in  the  same  zone 
(the  plane  angle  of  i-J,  which  the  ec^es  ot  /  and  0  make,  bei^  116°  26', 
and  that  which  the  ed^  of  /  and  1  make  being  115°  55',  differing  only 
81 ') ;  also  exemplified  in  the  double  twin,  f.  808,  the  two  halves  of  which 
are  twins  like  f.  807 ;  may  be  right  or  left-handed,  according  to  which  half 
is  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.),  in 
g^g  which  the  two  halves  are  like  f.  806,     4. 

C.-face  parallel  to  0,  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
nal of  0,  as  in  f.  809 ;  the  twin  right  or  left- 
handed,  according  as  the  part  revmved  is  the 
upper  or  lower.  5.  The  last  kind  (4),  com- 
bmed  with  the  first  (1),  making  double  twins. 
Also  massive,  either  lamellar  or  granular; 
PericMne.  ^^  lamin©  sometimes  divergent;  granular 

varieties  occasionally  quite  fine  to  impalpable. 

H.=6-7.  G.=2-59-2-66 ;  2-612,  Tinbo,  Eggertz ;  2-619,  Broddbo. 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directions.  Color 
white ;  also  occasionally  bluiSi,  gray,  reddish,  greenish,  and  green ;  some- 
times having  a  bluish  opalescence  or  play  of  colors  on  0.  Streak  uncolored. 
Transparent — subtransliicent.     Fracture  uneven.    Brittle. 

Oomm  Var*— 0.  ratio  1:3:  12;  (ifTa'+f  Si)' Si* +6  Si,  or  with  half  the  excess  of  silica  beaic, 
-=Silica  68*6,  alumina  19'6,  soda  11*8=100.  A  small  part  of  the  soda  is  replaoed  usually,  if  not 
always,  by  potash,  and  also  by  lime.    But  these  differences  are  not  extemaUy  apparent 

Yar.  1.  Ord^Mirv*  (a)  In  oystals  or  deayable  massiye.  The  angles  vary  somewhat,  espedallj 
for  plane  /' ;  /A 7^=122''  16',  G.  Rose;  121**  46',  Marignac  and  Desdoiceaux,  as  mean  of  many 
measurements  of  St  Gothard  crystals;  OA/'=116''6',Bose;  114'*62',M.and  D.  %  Avenlturifyt; 
similar  to  aventurine  oligodase  and  orthodase.  (c)  MowMUmib ;  similar  to  moonstone  under  oligo* 
(dase  and  orthodase.  FeriskrUe  is  a  whitish  adularia-like  albite,  slightly  iridescent,  having  G.= 
2*626 ;  named  from  ittpurrtps,  pigeorij  the  colors  resembling  somewhat  those  of  the  neck  of  a  pigeon. 
'd)  Perieline  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  308,  309. 

.=2-641 ;  /A/'=120°  37',  Breith.;  from  the  chloritic  schists  of  the  Alps. 

(«)  HyposcUriU  is  bladdsh-green,  from  Arendal;  H.=6'6 ;  G.=2*63— 2*66 ;  it  contains,  accord- 
ing to  Rammelsberg,  6  p.  a  of  pyroxene.  Hermann  figures  (J.  pr.  Ch.,  xlvi.  396)  a  crystal  having 
the  planes  and  neariy  the  form  of  f.  802.  Named  from  'wrd^  imiler,  mAv^,  hard^  with  reference  to 
the  inferior  hardness. 

(/)  Tiamellar ;  deaueUxndUe;  a  white  kind  found  at  Ghesteilield,  Mass.,  and  named  after  Dr.  P. 
Cleaveland,  the  mineralogist 

2.  Oompaci;  aXMicfeUrUt;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddish-gray  Sn 
color,  and  very  tough.    H. = 6*6 — 7 -6 ;  G. = 2*6 — 2*66.    See  also  imder  Oliooglasb. 

Analyses;  1,  G.  Rose  (GQb.  Ann.,  IxxiiL  173) ;  2,  Tengstrom  (Ann.  Phfl.,  1824);  8,  Stromeyer 
(Untersuch.,  300);  4,  Laurent  (Ann.  Ch.  Phys.,  Ix);  6,  Thaulow  (Pogg.,  xliL  671);  6,  Brooks 
(Pogg.,  IxL  892) ;  7,  Abich  (B.  H.  Ztg.,  i.) ;  8,  Erdmann  ( Jahresb.,  xxL  192) ;  9,  Ablch  (Pogg.,  li 
626);  10,  0.  G.  Gmelin  (Pogg.,  viL  79);  11,  Kersten  (Jahrb.  Min.  1846,  648);  12,  Diday  (Oiyst 
from  melaphyre  of  Agay,  Ann.  d.  M.,  v.  il  184^  193);  18,  Bammelsberg  (Pogg.,  Ixxix.  806);  14^ 
Lohmeyer  (Pogg.,  IxL  890);  16,  Desdabissac  (ZS.  G.,  x.  207);  16,  Scheidtauer  (Pogg.,  bd.  398); 
17,  Biditer  (Pogg.,  Ixxxix.  17);  18,  Rube  (Za  G.,  xlv.  49);  19,  Bedtenbacher  (Pogg.,  ]iL48)f  20^ 
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21,  Brusli  asd  Weld  (Am.  J.  SoL,  IL  tUL  890) ;  22,  T.  B.  Hunt  (PhD.  Mag.,  IV.  L  222,  Am.  J.  ScL, 
IL  xii.  212);  23,  F.  A.  Qenth  (Am.  J.  Sd.,  II.  zzvuL  249);  24,  K  R  Twining  (Am.  J.  Sd,  II. 
.  35t);  25,  26,  Boye  t  Booth  (Proc  Am.  PluL  Soa,  ii  190): 


Si 

21 

#e 

fig 

Ca     JTa 

& 

1.  Arendal 

68-46 

19-30 

0-28 

0-68  [11-27] 

=100  a.  Eoae. 

3.  Finland 

67-99 

19-61 

0-70 

0-66  11-12 

=100-08  Tengatrom. 

3.  Cheeteifleld 

70-68 

19-80 

Oil 

0-2S    9-06 

=99-88  Stromeyer. 

4. 

68-4 

20-8 

0-1 

_ 

0-2    10-5 

— =100  Laurent 

5.  St  Oothaid,  crygL 

6900 

19-43 

..—. 

0-20  11-47 

=10010  Thaulow. 

6.  St  Gothard,  whiie 

6789 

19-24 

0-61 

0-81     6-23 

6-77 -100-55  BrookB. 

7.  Miaak,  orysL 

[68-45] 

18-71 

0-27 

0-18 

0-60  11-24 

0-65,  fin  <r.=100  Abich. 

8.  Brevig 

9.  Pantellaria 

6911 

19-84 

0-62 

fr. 

Ur.     10-98 

0-66,  fin  <r.=100-70  Erdmann. 

68-23 

18-30 

1-01 

0-61 

1-26    7-99 

2-63=99-83  Abich. 

10.  Zoblits 

67-94 

18-98 

0-48 

_. 

0-15    9-99 

2-41,  ign.  0-36=100-26  Gmelin. 

11.  ICarienbad 

68-70 

17-92 

0-72 

.... 

0-24  11-01 

1-18=99-77  Keraten. 

12.  AWUe,  cryst. 

67-0 

19-2 

0-8 

1-8 

12      7-2 

2-2=98-9  Diday. 

67-62 

16-69 

2-30 

1-46 

0-86  10-24 

0-51=98-8  Bammelsberg. 

14.  Schreiberahau,  w.  1 

;t)  68-76 

18-79 

0-54 

0-09 

0'61  10-90 

l-21=100-79  Lohmeyer. 

16.  Oberhalbstein 

68*50 

18-11 

— — 

0-66 

0-66[12-l7] 

=100  Deadabiaaac. 

16.  Snanmi 

66-11 

18-96 

0-84 

016 

3-72     9-24 

0*57=99-10  Scheidtauer. 

17.        "      024^ 

66-88 

19-90 

0-39 

0-39 

1-56  10-18 

,  liln  0-20,  tL  0-26=99-65  B. 

18.  Drehfeld,  to. 

66-99 

18-40 

0-76* 

0-21 

0-90  1210 

0*74=100-10  Rube. 

19.  Pennaylrania 

(1)67-20 

19-64 

— 

0-81 

1-44    9-91 

1-57=100-07  Bedtenbacher. 

SO.  UniooYlIk,  Pa. 

66-65 

20-79 

...1. 

0-62 

2*06     9-36 

=99-42  Bruah. 

21. 

66-86 

21-89 

0-48 

1-79    8-78 

i  fl  0-48-100-27  Weld. 

22.  PmaUariU 

66-80 

21-80 

0-80 

0-20 

2-52     7-00 

0-58,  ign.  0-6=99-80  Hunt 

28.  Calaveras  Ca 

68-39 

19-65 

0-41 

.-i— 

0-47  10-97 

tr^  ign.  0-21=100-10  Genth. 

24.  lioriah,  N.  T.,  gnh.    67-01 

19-42 

0-95 

fr. 

0-39  11-47 

0-25,  ign.  0-24=99-73  Twining. 

25.  Wilmington,  Pa. 

67-72 

20-54 

0*34 

0-78  10-65 

0-16=100-19  B.  A  B. 

26.          " 

65-46 

20-74 

0-54 

074 

0-71     9-98 

1-80=99-97  B.  A  B. 

a  Aa  l]&piirit7,  or  mainly  kk 

In  anaL  I,  a.=2*6l;  7,  a.=2-624;  9,  a.=2-595;  11,  G.=2-612;  12,  a.=2-478;  18,  a.= 
2*68;  14,a.=2-624;  18,G.=2*61;  20,  G. =2*619;  24,  G.= 2*633  Bmah. 

The  kypoaelerite  (anaL  18)  afforded  Hermann  (L  a)  Si  5643,  Si  21*70,  9e  0*75,  fin  0-39,  Ce,  ta 
2*00,  Ca  4-83,  fig  3*39,  t.  2*65,  ^a  5*79=99*80,  giving  the  abnormal  and  improbable  0.  ratio 
1:2:6,  which  Bammelaberg'e  later  analyaia  appeara  to  ahow  to  be  incorreot,  or  the  compoaition 
of  an  altered  form  of  it    Ita  inferior  hardneaa  would  indicate  alteration. 

The  albite  from  Pennaylvania,  analyzed  by  Bedtenbacher  (anal  19),  ia  cafled  oliffodaae-isSnie  by 
Sdheerer ;  it  girea  the  0.  ratio  1-1:8:11-7.  He  appliea  the  aame  name  to  the  Snarum  feldapar 
analyzed  by  Richter,  which  he  aaya  haa  the  external  form  of  acapolite,  and  G.=2-69;  oxygen 
mtlo  1:3:11-8.  It  ia  the  ok^Ue.  That  of  Snarum,  analyzed  by  Scheidtauer,  waa  in  anow-wMte 
orystala.  and  gave  1*2 :  3 :  11 -8;  it  holda  an  exceas  of  protoxyda,  owing  to  the  lime  preaent, 
which  may  be  a  result  of  alteration. 

Felaite  or  compact  feldapar  haa  usually  some  free  silica  diaaeminated  through  it  The  follow- 
ing are  analysea  of  some  kinds,  either  dUbite-feisUe  or  oUgodatffeisUt,  The  presence  of  lime  ia  in 
favor  of  the  latter.  AdifioU  ia  probably  albiUc;  it  is  reddish,  from  Sala,  Sweden.  Amausite  Qtr- 
hard  haa  been  considered  as  oligodaae  in  base ;  the  name  was  given  to  a  granulite  (Weiaaatein) 
of  Namiest  in  Moravia.  The  analyaia  here  cited  of  the  Nortii  fiftwy*!"*  mineral,  hj  Genth,  ia 
in  tiie  Am.  J.  ScL,  II  xxviiL  249: 

a 

— =99*3  Berthier. 
0-32=99-20  Sdmedermann. 
1-71,  fin  «r.,  ign.  1-20=99-45  G. 
0-08,  fi  0-26  Svanberg. 
0-35,  £[  0-21  Svanberg. 
016,  d  112. 
Bee  under  OBTHOCLAflaB  for  other  felaitea. 

Pyr.,  etc.— B.B.  fViaes  at  4  to  a  colorieaa  or  white  glass,  imparting  an  intense  yellow  to  the 
flame.    Not  acted  upon  by  adds. 
ObSif— Albite  is  a  constituent  of  several  rodca.    With  hornblende  It  oonstituteB  dioryte  or 


Si 

Si 

9e 

iSlg 

da 

JTa 

1.  Sa]a,^<»nate 

79*5 

12*2 

0*5 

11 

_. 

6*0 

2.  Lehrbach 

71-60 

14-75 

1*41 

tr. 

1-06 

10-06 

8.  N.  Carolina,  ffray 

60-29 

19*66 

4-63 

0-23 

1-83 

9-90 

4.  Pehrberg 

77-93 

18-19 

0-69 

0-22 

1-22 

5-93 

5.       " 

74-95 

11-78 

1*60 

1-82 

0-50 

6*49 

6.  AmauBiie 

75*88 

11*87 

0*91 

1-30 

5*20 
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greenstone.  It  occurs  with  orthodase  in  some  granite,  as  in  that  of  Pompej's  Pillar,  and  m  snch 
cases  is  usually  distinguishable  by  its  greater  whiteness.  It  is  common  also  in  gneiss,  and  some- 
times in  the  crystalline  schists.  Veins  of  albitic  granite  are  often  repositories  of  the  rarer  granite 
minerals  and  of  fine  crystallizations  of  gems,  induding  beryl,  tourmaline,  allanite,  oolumbite,  etc. 
It  occurs  also  m  some  tradiyte,  as  that  of  Montagna,  Island  of  Pantellaria;  in  phonolite,  at  Lan- 
gafjall,  Iceland;  in  granular  limestone  in  disseminated  crystals,  as  near  Modane  in  SaToy. 

&  the  compact  condition,  felsite,  ix  constitutes  the  base  of  aOnie  porphyry^  a  rock  sometimes 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  albite;  also  the  same  of  some  spOyie^  as  at 
Fr^jus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  Ihne,  the  base  of  which,  ao- 
oording  to  Diday,  is  70  p.  c  albite ;  also  of  some  gramilyie  or  weissstein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arendal; 
with  eudialyte  and  hornblende  in  G^reenland. 

In  the  United  States,  in  Maine,  at  Paris,  with  red  and  blue  tourmalines.  In  Mass.,  at  Chester- 
field, with  Uie  same  minerals,  in  lamellar  masses  (deavelandite),  slightly  bluish,  also  fine  granular, 
and  rarely  in  small  crystals ;  at  Goshen.  In  New  Hamp,,  at  Acworth  and  Alstead.  In  Cbitn.,  at 
Haddam,  with  chrysoberyl,  beryl,  columbite,  and  blade  tourmalme ;  at  the  Hiddletown  feldspar 
quarrv,  in  fine  transparent  or  translucent  crystals  (fig.  306);  at  Monroe,  a  fine  granular  variety 
oontaming  beryl  In  N.  Tork,  at  Granville,  Washington  Co.,  white  transparent  crystals ;  at  Moriah, 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resembling  green  diallage.  In  Penn.,  at 
Unionville,  Delaware  Co.,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anals.  20  and  2L), 
having  the  hardness  of  quartz  (7 — 7*25).  It  had  been  taken  for  indianite.  A  similar  variety, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  Caiifomia,  Calaveras  Co.,  with  native 
gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  Suffleld  silver  mine,  near  L.  Massawippi,  NE.  of  L.  Mem- 
phremagog. 

The  name  ABnie  is  derived  from  (Hbus,  white,  in  allusion  to  its  color,  and  vras  given  the  spedes 
by  Gahn  and  Berzelius  in  1814. 

For  recent  observations  on  cryst,  BescL  Min.,  L  317;  Hessenberg,  Min.  Not.,  No.  i.,  it,  v.; 
G.  Rose,  Pogg.,  cxxv.  457,  cxxix.  1.  Figs.  307--309,  are  from  Rosens  papers.  The  twin  form  of 
fig.  804  occurs  at  Middletown,  Ct 

For  Altered  forms  and  Artificial  aJBbiie,  see  under  Orthoolase. 

Ztqadfte  Breiik.  (Pogg.,  Ixix.  441).  Zygadite,  according  to  Desdoizeaux  (Min.  i.  826),  is  prob- 
ably albite.  Occurs  in  thin  tables,  whidi  are  twins,  appearing  like  the  twin  crystals  of  Bon- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  like  albite.  Color  yellow- 
ish-white, to  reddish.  G.=2-511 — 2*512,  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  hthia,  and  no  water.  Found  with  mUky  quartz,  stilbite,  and  blende,  in 
fissures  in  argillyte,  at  Andreasberg  in  the  Harz.  It  was  named  from  ^vyaSn^,  in  pairs,  or 
twinned. 


316.  ORTHOOLASfi.  Silex  ex  eo  ictu  ferri  facile  ignis  elidtur— ex  cubis  aliisque  figuris 
intersectis  oonstans,  Affric,  Foss.,  814,  1646.  Felt-Spat,  Spatum  pyrimadium  (tab.  album,  dn- 
erenm,  rubnimX  WaU.,  Min.,  65,  1747.  '  FaLtspat,  Spatum  sdntillans,  OronsL,  60,  1768.  Fdd- 
■path  Cferm.,  Fr,  Feldspar  En(]^.  Felspar  had  orOvogr,  Feldstem  ffausm.,  Handb.,  528, 
1818,  Orthose  R,  Tr.,  iv.  1801,  in  Index  alone,  p.  394,  4to  edition.  Adular  BreUh.,  Char.,  35, 
1820.    [In  the  preceding,  the  whole  group  of  feldspars  is  induded  in  the  one  spedes.] 

Feldspath  (Albite  excluded)  Ber%.,  1815,  N.  Syst  Min.,  1819.  Feldspath  (Albite,  Labndorite, 
and  Anorthite  excL)  G.  Boss,  Gilb.  Ann.,  Ixxiil  178,  1828.  Orthokks  ^d.  excL)  BreUh.,  Char., 
1823;  (id.  +  Oligoklas  exd.)  BreiOi.,  Pogg.,  viiL  79,  1826.  Potash-feldspar.  KaHfeldspath 
Oerm, 

Var.  tn^rod  as  sp.  Adulaire  Pint,  Mem.  Fddsp.,  Milan,  1783;  Adular  Oemk;  Adukria 
Engl]  Feldspath  nacr^^.;  Mondstein  var.  Feldspath,  TFem.,  Ueb.  Cronst,  1780;  id.=Adu- 
laria  Wem^  Bergm.  X,  375,  1789;  Moonstone.  Sanidin  Mse,  Nfiggerath  Min.  Stud.  Oeb. 
Niederrhein,  1 808 ;  Glasiger  Feldspath  Khpr.,  Beitr.,  116, 1796,  and  others.  Necronite  ffayden, 
Am.  X  Set,  i.  306,  1819.  Pegmatdith  BreOh.,  Char.,  1823,  1832.  Murdiiaonite  W.  FfuOipf, 
PhiL  Mag.,  H.  i  448,  1827.  RyakoUth  G.  Boss,  Pogg.,  xv.  193,  1829,  xxviii  143,  1838;,Bhy- 
acolite.  Yalendanit,  Mikroklin  BreitJu,  Sdiw.  J.,  Ix.  322,  824,  1830.  Erythrite,  Perthite,  Thm., 
PhiL  Mag.,  xxii  188,  189,  1843.  Loxoklas  BreOh,,  Pogg.,  IxviL  419 ;  Loxodase.  ChesterUte 
Seal,  This  Min.,  678,  1850.    Felsit  von  Marienberg  BreUh^  Pogg.,  Ixviu  421,  Haodb.,  527, 
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1847=Paradoxit  AwIA^  B.  H.  Ztg.,  zz7.  86, 1886.  Feteit  von  Mulda  id.,  Handb.,  628=Unld*ii 
id^  ib ,  39,  Oottaitil,  ib.  Weissigit  Jemaeh,  Jabrb.  Mia,  1853, 898.  Lasur-FeldspathA:  JToniauft., 
Bnfl.  Nat  Uosoow,  zzz.  226,  185T. 

H&Ueflinta,  Petro^ex,  Lapis  Cornena,  pt,   Ororut.,  IGn.,  61,  1768.     Felaite.    Leeiite  (ft. 
Westnuumland)  Clarke,  Ann.  PhiL,  1818. 

Monoclinic.  C=63°  63',  /A  1=119"  48',  0  A  14=153°  28' ;  a  :  J  :  c= 
0*844 : 1 : 1"5183.  Observed  planes :  0 ;  vertical,  I,  i4,  t-*,  *-i ;  clinodomee, 
|-i,  2-i,  6-1 ;  hemidomes,  i-i,  -f-i,  |-*,  1-*,  ^,  |-*,  2-i,  -2-* ;  hemioctahedral, 
i,l,2,-l,-2;3-»,4-i,^i;f8. 


0  A  f*=145°  47' 
^  A  l-i=129  41 
O  A  fi=116  33 
(?A2-i=99  38 
0  A  -2-i=139 
Oa*^=116  7 
O  A  1=150  52 


aM= 


124  42 


6>  A  -1=146°  30' 
0  A  2=98  4 
<?  A  *-«=77  31 
<?A|4=161  36 
O  A  2-i=135  3 
<?  A  a=90 
O  A  7=67  44 
i4  A  i-i=90 


U  A  i-i=150°  35' 

a  A  4-J=142  25 

iA,  A  -4-J=130  50 

i-i  A  3-i=146  40 

I A  2-t=134  19 

/A  l-t=110  40 

1  A  1=126  14 

-1  A -1=142  40 


Cleavage :  0  perfect ;  iA>  less  distinct ;  i4  faint ;  also  imperfect  ia  the 
direction  of  one  of  the  faces  /.    Twins :    1.   Composition-face  W,  axis 


33 
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of  revolution  normal  to  irl,  the  forms  not  showing  the  composition 
externally,  except  sometimes  by  sutures.  2.  C.-face  i4,  axis  of  rev- 
olution verticid,  producing,  with  the  form  in  f.  310,  the  twins  f.  314, 
315,  which  are  right-  or  left-hauded,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved ;  with  the  form  in  f.  311,  the  planes  14 
and  0  nearly  coincide  in  the  twin.  3.  O.-face  2-t,  as  in  f .  321.  in  which 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  i4,  and  is  nearly 
square,  because  0  A  i-l=90%  and  0  A  24=135°  3' ;  I A  7=109°  28' ;  also 
the  same  in  a  twin  of  4  crystals,  f.  317,  each  side  of  the  prism  then  an  0\ 
same  in  a  twin  of  3  crystals,  one  of  the  four  being  absent,  and  that  side  of 
the  prism  made  up  of  the  planes  i4,  iA, ;  again  the  twin  of  4  crystals 
takes,  by  cross-interpenetration  oif  each,  the  form  in  f.  322^  consisting  ap- 
parently of  8  crvstals,  or  four  twins  of  the  kind  in  f.  321 ;  I A  7=169^28', 
as  above.    4.  CT.-face  (?,  f.  316. 

Often  massive,  granular ;  sometimes  lamellar.  Also  compact  crypto-ciys- 
talline,  and  sometimes  flint-like  or  jasper-like. 

H.=6— 6-5.  G.=2-44— 2-62,  mostly  2-5— 2-6.  Lustre  vitreous;  on 
cleavage-surface  sometimes  pearly.     Color  white,  g^^J^  flesh-red,  common ; 

{;reeniSi-white,  bright  green.  Streak  uncolored.  Transparent  to  trans- 
ucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  tne  clinodia^onal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal ;  indined  at  18°  0.,  in 
adularia,  according  to  Angstrom,  4°  6'  to  the  clinodiagonal,  and  112°  V  to 
edge  7/7;  and  according  to  Descloizeaux,  at  22°  C.  these  angles  are  5°  18' 
and  110°  49'  for  the  red  rays ;  angle  of  divergence  in  adularia  of  St.  Gothard 
112°  to  123° ;  in  transparent  from  Wehr  in  the  Eifd,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Oomp.p  Var.—0.  ratio  1 :  3  :  12;  (i^+|Xl)«Si»+68i;  or  else  with  half  the  exoesa  of  sflica  * 
basic  ;=Silica  64*6,  alumina  18*6,  potash  16*8=100;  with  soda  sometlmeB  repladug  part  of  the 
potash.   The  ortbcclafle  of  Carlsbad  contains  rabidinm. 

The  varieties  depend  mainly  on  structure,  variations  in  angles,  the  presence  of  soda,  and  the 
presence  of  impurities. 

The  amount  of  soda  detected  by  analyses  Taries  greatly,  the  ratio  to  the  potash  being  from 
1  :  100  to  1  :  ^.  But  recent  chemical  investigations  hare  shown,  what  Breith«ipt  indicated  from 
ocular  examination  in  1861,  that  some  of  the  sodiferous  varieties  owe  the  soda  to  a  crystalline 
combination  of  the  orthodase  with  albite.  The  perthiie  (see  beyond)  has  thus  been  found  to  con- 
sist of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  andes  are  large,  and  they  occur  sometimes  even  In  spedmena  of  the  same 
locality.  In  crystals  of  the  kind  ^ed  ehesterUle^  which  are  to  all  appearance  regular  and  undis- 
torted,  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121°  to  12*7^  according  to  the 
author's  measurements ;  and  other  angles  malce  the  form  tricUnic,  0 hi  and  0  A  /'  sometimes 
differing  6",  one  being  llO""  and  the  other  115**;  while  twins  compounded  paraUel  to  the  dmo- 
diagonal  section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  base, 
that  the  form  is  noi  tftidiiMC  (although  so  made  by  Breithaupt,  who  refers  the  specdes  (B.  H.  Ztg., 
xviL  1 )  to  albite).  The  crystallization  is  normally  monodinic,  and  the  variations  are  simply  irreg- 
ularities.   There  are  also  large  optical  variations  in  orthodase,  on  whidi  see  Desd.  Kin.,  L  829. 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  species 
out  of  the  spedes  orthodase.  But  until  it  is  proved  that  oystals  of  certain  specific  angles  have 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  spedfic 
diemical  composition  wherever  occurring,  always^  when  crystalliaed,  present  the  same  angles, 
such  spedes  cannot  i»t>perly  be  recognised  as  distinct.  The  varieties  that  have  been  named  are 
the  following: 

Var.  1.  Ordmofry.  In  crystals,  or  deavable  massive,  (a)  Adulaana.  Transparent,  desvable, 
usually  with  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labradorite, 
though  paler  in  ibade.  Miongkmt{^9oM^\iQVdcmBa^ 
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port  here,  the  rest  being  albite  and  digodaae.  ValenetanUe,  from  the  Bilver  mine  of  Yalenciana, 
Mexioo,  ia  adukria.  Breithanpt  finda  for  ordinary  orthodaae  (which  he  oalla  pegmaiolUe)  G.= 
2-589—2*578  (B.  H.  Ztg.,  xxy.  38).  Kokachaiof  obtained  (Min.  RuaaL,  y.  115)  from  CFTatela  from 
the  Griaona,  Switzerland,  for/ A /=  118"  48' 20.";  0  A  j;  acute, =67"  45' 60  "~  47';  OA/,obtu8e, 
=112"  12'  20" --14'  10"  ;  O  A  1-1=129"  82'.  For  cryatala  from  ZiUerthal,  /A  /=118"  45i'-60' 
(mean,  118"  47'  21");  Oa/,  acttte,=67"  47'  20"-60'  (mean,  67"  47'  88");  OaJ,  obtu8e,= 
lU'  10'  20"-13'  (mean,  112"  12'  57");  0  A  1-1=129"  43'  10 '-50'  (mean,  129"  42'  88").  He 
giTea  aa  the  calculated  reanlta  for  aduLajia,  /A /=118"  47'  and  61"  1ft' ;  0  A 7=67"  47'  20"  and 
112"  12'  40" ;   0  A  1-»=129"  43'  26" ;   0  A  2^=135"  8'  39" ;   C  (0  A  »-f)=63"  56'  46". 

(5)  Smaioney  or  iwmlurmefMepar  (HeKolite  JMameOLj  T.  T.,  il  200).  In  pert  orthoclaae;  reat 
albite  or  oUgoclaBe  (q.  ▼.). 

(c)  Nearonite,  A  deavable  feldapar,  fetid  in  odor  when  atruck.  The  original  waa  found  by 
Hayden  near  the  York  and  Lancaater  road,  21  m.  from  Baltimore,  in.  granular  limeatone,  and 
waa  whitiah  or  bluiah  in  color.    Named  from  ra«^,  a  corpse, 

(d)  Anuuonskme.    Bright  yerdigria-green,  and  deayabl& 

(a)  EryikrUa,  Fleah-red,  from  amygdaloid,  near  Kilpatridc  ICade  out  by  Thomaon  to  contain 
3  p.  0.  of  magneaia.    Kamed  from  l^otfptft,  red, 

(J)  Scmidm  of  Koee^  or  glaaay  fddspar,  including  much  of  the  Ii»-apar,  part  of  which  ia  anorthite. 
Oocura  in  tranaparent  glaaay  crystala,  moatly  tabular  (whence  the  name  from  oavtt,  a  board)  in 
laya,  pumice,  trachyte,  phonolite,  eta  Proportion  of  aoda  to  potaah  yariea  from  1  :  20  to  2  :  1. 
A.  Mitadierlidi  flnda  in  aome  kinda  0*79— 2*33  p.  a  of  baryta.  BhyacoUte  ia  the  aame;  the  name 
waa  appfied  to  glaaay  cryatala  from  lit  Somma^Eiaapath  Wcm.),  Boae  baa  aince  obaenred  (Eiyat 
Ch.  Min.,  88)  that  the  epedmen  he  analyzed  (Fogg.,  xzviil  148)  probably  contained  aome  mixed 
nephelito,  and  that  the  mineral  ia  orthoclaae.  Named  torn  fivai,  akwun  (lava  atreamX  and  AiOor,  atone. 

(g)  Chesterlite,  In  white  crystala,  amooth,  but  feebly  luatroua,  implanted  on  dolomite  in  Chea- 
ter Co.,  Penn.,  and  having  the  variationa  in  its  anglea  above  atated.  It  containa  but  little  soda. 
Twina  occur  with  compoeition  parallel  to  0,  and  alao  parallel  to  both  0  and  f>j,  the  latter  appai^ 
ent  by  the  meeting  of  atria  along  the  middle  of  an  0,  and  the  former  by  the  aame  on  an  pi. 
Crystala  vary  from  a  line  in  breadth  to  li  in.  G.=2*531  Silliman.  Sml's  analyaia  (Xhia  Min.,  8d 
edit,  1850,  678)  ia  erroneous,  and  therefore  not  dted  here. 

(h)  MiarocUn,  tJsually  in  deavable  maases,  whitish,  grayiah,  or  reddish,  and  opaleacent  The 
orighial  waa  from  the  mrcon-ayenite  of  Fredericksvam  and  Laurvig  and  Brevig,  Norway.  Brei- 
thaupi  made  the  angle  between  the  two  deavage  planes  90"  22'— 90"  23',  inatead  of  90" ;  and 
bence  derived  the  name,  from  ficicptfs,  UUU^  and  cAfybi,  lincUne.  The  analyais  (No.  55)  givea  for  the 
ratio  of  il^a  to  It  8  :  2.  But  Brelthaupt  has  since  referred  to  microdin  the  feldspar  of  Arendal, 
wfaidi  afforded  him  the  aame  angle,  but  yet  containa  but  a  trace  of  aoda  (Na  22).  He  also  refers 
here  a  feldapar  from  Eangerdluarsuk,  Greenland  (anal.  54),  which  ia  near  the  first-mentioned  in 
oompoaition,  and  gave  the  angles  Oa*^'=90"  22",  Oa/=112"  9',  Oa/'=118"  10",  O  A  l.i= 
129"  34',  «  A  /'=119"  13'  /A  /•=119"  4',  /A  «=121"  48' ;  also  the  feldapar  of  the  micaoeoua 
nx^  (called  Mkucyie)  of  Miaak  (UralaX  which  has  Na  :  K=l  :  1,  with  an  excess  of  silica,  accord- 
ing to  an  unsatiafiActory  analyais ;  also  a  Bodenmaia  feldspar  of  gray  and  greenish  colors,  with  G. 
=2*575—2*694,  but  he  suggests  that  Kemdt^s  analysia  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  oligodase,  the  two  occurring  together;  while  Potyka found  tiiat the  green  variety 
(anal  25)  contained  little  aoda.  Po^ka  alao  states  that  the  actual  form  was  tridinic,  and  that 
the  deavage  face  had  the  usual  atrim  of  tridinic  feldspara;  but  Eenngott  observes  (Ueb.,  1861, 
73)  that  he  did  not  find  the  Btri»  on  a  Bodenmaia  spedmen,  and  H.  Fiacher  none  on  the  feldapar 
of  the  ziroon-ayonite.  Other  loc.  reported  by  him  are:  Lewie  Co.,  N.  Y.,  with  black  pyroxene ; 
Baveno  in  Italy ;  Lomnitz  and  Fiachbach  in  ^esia,  of  red  color ;  Scholtzenberg  and  Kunersdorf, 
Sleaia ;  Olbem-hau  in  Sileaia,  grayish-white,  G.=2*593 ;  Sforzella  m  Predazzo,  white,  G.=2-596 ; 
syenite  of  the  Plauen-Grund,  near  Dresden-^an  extension  of  its  distribution  which  must  make 
it  easy  to  teat  the  value  of  ita  distinctive  characters. 

Notwithstanding  the  meaaurementa  of  Breithanpt,  microdin  is  probably  monodinia  Deadoi- 
zeaux,  after  optical  investigations  (Min.,  i  341),  refers  it  to  orthodaae.  It  ia  to  be  observed  that 
theee  anglea  were  obtained  from  kinda  having  little  soda  aa  well  aa  others  having  much.  More- 
over, loxodaae,  in  which  the  amount  of  soda  la  atill  larger,  ia  monodinia 

{ij  Loxodaae.  In  grayish-white  or  yellowish  crystala,  a  little  pearly  or  greaay  in  lustre,  often 
laige,  feebly  ahining,  lengthened  uaually  in  the  direction  of  the  dlnodiagonal.  O  A  /=112"  80", 
0  A /'=112" 50', /A /"=120"  20',  0Ai4 (deavage angle)=90", Breith.  G.=2-6-2*62,  Plattner. 
The  analysea  find  mudi  more  soda  than  potash,  the  ratio  being  about  8  :  1,  but  how  far  this  is 
due  to  mixture  with  albite  haa  not  been  aacertained.  From  Hammond,  St  Lawrence  Co.,  N.  Y. 
Named  from  Xo|^,  tranaveraej  and  cXiio,  /  cleave,  imder  the  idea  that  the  cryatala  are  peculiar  in 
having  deavage  parallel  to  the  orthodiagonal  aection. 

(J)  Brdthaupt  haa  added  still  other  names.  His  JPti/radoxUe,  from  tin  mines  near  Marienbeig^  etc, 
haa  (L  c)  iAr=119"0';  /A«=120«  40', /Af.i=120"  20";  H.=5i-6;  G.= 2*440- 2*455; 
odor  fleab-red.    Contains  potaah  as  the  alkali,  with  little  or  no  aoda.    (k)  HU  (MUMile  ia  the 
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grayish-white  orthodase  in  twins  from  granite  in  Oarlshad,  Bohemia,  dide  of  Elbogen ;  h}  his 
trials  it  has  O.=2-6091— 2*6098,  H.=6— 6|,  and  IaT  about  120**;  and  by  Bosealer's  analysis 
(B.  H.  Ztg.f  TTT.  39)  it  contains  8  p.  a  of  soda  to  5  of  potash.  But  Bedner  and  Bulk  have  found 
(anaL  14,  1 6)  that  it  is  an  ordinary  potash-feldspar  with  over  14  p.  a  of  potash,  and  has  G.=2'55 
—2*578.  (0  His  MiUdan  is  from  liulda  near  Freiberg;  it  is  stated  to  have  /  A»^=llt^  F Mri 
=116',  OA/=116'*-116i^  0Ar=117';  a.=2-64-2-66.  Mollis  analysis  (No.  12)  shows  that 
it  is  common  orthocJase,  although  irregular  in  its  angles. 

(m)  Lamifrfddapar  (LasurfeldspathX  a  feldspar  having  H.r=6,  and  Q.=:  2*597,  and  the  deavage 
of  orthodase,  found  near  Lake  Baikal  with  lapis  lazuli 

(n)  PerihMe.  A  flesh-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho- 
dase, as  shown  beyond.    From  Perth,  Canada  East 

(o)  MuirchiaoniU  is  similar  flesh-red  feldspar  to  perthite,  with  gold-yellow  leflec^ons  in  one  di- 
rection, like  sunstone;  and  stated  to  have  also  an  unusual  dearage  direction  besides  the  two  ob- 
served. From  Dawlish  and  Exeter,  England.  Named  after  its  dlscoyerer,  Ifurchison  the  geologist 

WeMffUt,  of  Jenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  from  the  cavi- 
ties of  amygdaloid  at  Weissig  near  Dresden;  G.= 2*538— 2*546.  L  Lea  has  named  (Proc.  Ac 
Philad.,  May,  1866)  a  greenish  orthodase  from  Lenui,  Delaware  Go.,  Pa.,  "almost  without  deav- 
age,"  Imniliie ;  other  spedmens  of  the  same  locality,  pearly  and  dlstincily  dearahle,  ddawimU ; 
and  a  dull  bluish-green  subtransparent  kind,  of  an  aventiuine  character,  containing  minute  parti- 
cles bright  and  hexagonal  (hematite?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassinUe,  These 
are  announced  only  as  varieties  of  orthodase;  but  their  distinctive  characters  are  not 
such  as  to  entitle  Uiem  to  special  names.  There  is  no  place  in  the  wienee  of  Ifineralogy  for 
names  so  given. 

2.  GoMPAOT  ORTHOOLAflB  or  OsTHOOLASB-FBunTi.  lliis  CTvpto-crystalline  variety  is  common 
and  occurs  of  various  colors,  from  white  and  brown  to  deep  red. 

There  are  two  kmds  (a)  thejasper'like^  with  a  subvitreous  lustre ;  and  {b)  the  cnxUaid  or  toaaD-^ 
with  a  waxy  lustre.  Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  distinguished  by  the 
Aisibility.  The  orthodase  differs  from  the  albite  felsite  inoontaining  mudi  more  potash  than  soda. 
LeelUgy  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Gryphyttan,  Sweden. 

The  Swedish  name  HaUeflinia  meaxis  false  flirU. 

A  Proporiion  of  soda  nmck  Usa  Hham  thai  of  potash;  from  ^  and  less  to  }. 

Analyses:  1,  Yal  Rose  (Scheerer's  J.,  viiL  244);  3,  DQrre  (Bamm.  Min.  Oh.,  623);  3,  &  D. 
Hayes  (Pog^.,  cxiiL  468);  4^  Abich  (Pogg.,  IL  628,  B.  H.  Ztg.,  Jahrg.,  19);  6,  Schwalbe  (Eenng. 
IJeb.,  1861,  ';3);  6.  7,  Abich  (L  a);  8,  Plattner  (Pogg.,  xlvi  299);  9,  Brongniart  &  Malaguti ( Ann. 
d.  M.,  IV.  it  466);  10,  Kroner  (Pogg.,  IxviL  421);  11,  Kersten  (J.  pr.  Ch.,  xxxvii.l72>;  12,  Moll 
(Bamm.  Min.  Ch.,  624) ;  18,  Jenzsch  (Pogg.,  xuv.  SU4) ;  14, 15,  Redner  and  Bulk  (ZSw  0.  xviiL  394); 
16,  A  Strong  ^Jahrb.  Mia  1867,  641);  17,  v.  Hauer  (Kenng.  Ueb.,  1856-7, 106);  18,  19,  Delesse 
(Bull  G.  Soc.,  IL  X.  568);  20,  0.  Bischof  (Bischof;  Lehrb.  Geol,  IL  2171,  2187);  21,  H.  Risse 
(GeoL  Besdir.  Baden,  1861);  22,  Jevreinof  (Pogg.,  xlvii.  196);  -28,  Schultz  (Ramm.  Min.  Ob.,  628); 
24,  Jenzsch  (Jahrb.  Min.  1856,  800);  26,  J.  Potyka  (Pogg.,  cviiL  363);  26-30,  Richter  (Z&  G^ 
ziv.  49,  53);  81,  Haughton  (Rep.  Brit  Assoa,  1863,  55,  Q.  J.  G..  xx.  269);  82,  Id.  (PhiL  Mag.,  IV. 
xxxiL  221);  S3-86,  0.  W.  0.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  86,  87,  Lasch  (v.  Dechen,  0. 
Beschr.  Siebengeb.,  Verb.  pr.  Rheinl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Ch.,  Ixviil  98); 
40,  Rammelsbexg  (Min.  Oh.,  1003) ;  41,  F.  A.  Genth  (Keller  ft  Tied.,  iii  486);  42,  Smith  ft  Brush 
(Am.  J.  ScL,  U.  xvi  42) ;  48,  44,  J.  D.  Whitney  (Am.  J.  Sd,  II  xv.  440,  xxviil  16);  45,  46,  Boye 
ft  Booth  (Proc.  Am.  PhiL  Soc  Philad.,  ii.  63,  Jahrb.  Min.,  1845);  47.  T.  S.  Hunt  (Rep.  G.  Can.,  1863, 
474) ;  48  Smith  ft  Brush  (Am.  J.  ScL,  H.  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvt  70). 

B.  I^oporHon  of  soda  to  potash  between  |  :  1  and  2  :  1. 

60,  51,  G.  Gmelin  (Pogg.,  Ixxzi  818);  62,  63,  Scheerer  (Pogg.,  oviiL  426);  64,  55,  ITtenddrfer 
(Breith.  B.  H.  Ztg.,  1858,  No.  6,  xvii  U) ;  56,  Kemdt  (B.  H.  Ztg.,  xvii.  11) ;  57,  Rube  (Za  G.,  xiv. 
63);  68,  T.  a  Hunt  (PhiL  Mag.,  IV.  L  822,  Am.  J.  ScL,  IL  xiL  212);  69,  0.  W.  a  Fuchs  (Jahrb. 
Mjn.,  1862,  789);  60,  Hefiler  ft  Joy  (Ramm.  Min.  Oh.,  626);  61,  G.  Bischof  (Lehrb.  GeoL,  L  c.); 
62,  Abich  (1.  c.);  63,  G.  Rose  (Pogg.,  xxviiL  148);  64,  66,  Lewinstehi  (L  a);  66,  Schnabel (Bamm. 
Min.  Oh.,  626);  67,  68,  G.  Bisdiof  (L  c);  69,  v.  Rath  (ZS.  G.,  xiL  44);  70-73,  T.  a  Hunt  (Rep. 
G.  Can.,  1863,  476). 

0.  JtoporHon  of  soda  to  potash  over  2  :  1. 

74,  75,  Smith  ft  Brush  (Am.  J.  ScL,  IL  xvL  43);  76,  Plattner  (Pogg.,  Ixvii  419);  77,  F.  Sand 
berger  ((jleol,  Beschr.  Baden,  Carlsmhe,  1861,  48);  78,  Delesse  (Ann.  Oh.  Phys.,  III.  xzv): 

A.  Proportion  of  soda  much  less  than  that  of  potash;  fhnn  ^  and  less  to  }. 

Si        Xl       Pe      %     Ca      JTa       £       ign. 

1.  Lomnits,  SOena  66*76    17*60    1-76     1*25     —    12*00     =9826  Rose. 

2.  "  "  67-01     IS-OO    0-85    019    0-56    2*01     11-41     =100-63  Diirre. 

3.  <^  "      ftA.   6610  20*12  —    8-42    12-80     — =100*44  Hayes. 
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Si       21 

9e    &g   Oa    ^a     t 

4.  St  QoUuurd,  AduL 

66-69  17-97 

1-34  1-01  18-99 

6.           ''         Slbia 

64-63  18*60 

0-21  0-70  1-66  16-58 

6.  Bayeno^  grem 

66-73  18-67 

0-10  0-34  1-26  14-02 

7.  8ibm^  Amaz. 

66-82  17-89 

0*80  0-09  0-10  2-81  18-06 

8.  Mexico,  Valenc 

66-82  17-68 

0-09 14-80 

9.  Ceylon,  MoonOone 

64-00  19-43 

0-20  0-42   14-81 

10.  Marienborg,  nCL 

66-43  17-03 

0-49    1-03  0-91  18-96 

11.  FCLnteDBtoneii,  Sax. 

66-62  17-61 

0-80   0  94  1-70  12-98 

IS.  Molda,  Sax.,  bh.^. 

66-76  17-73 

0-82  3-66  12-06 

13.  Badebeig,  Sax.,  wK 

66-24  20-40 

0-84  0-27  12-36 

14.  Oailsbad,  temw 

63-02  18-28 

0-14   2-41  16-67 

16.        " 

66-23  18-26 

0-27   «r.    1-46  1466 

16.  KyiThfiufler  Mta. 

62-76  17-71 

2-87     *-.    1-60  2-08  1224 

17.  Bradl 

68-84  19-24 

0-41  2-48  12-66 

18.  Chaznoimi,  wk. 

66-48  19-06 

0-63  2-80  10-62 

19.  VoBgea,  rdh. 

64-26  19-27 

0-60  0-77  0-70  2-88  10*58 

20.  SchenmitB 

64-00  18-00 

0-58  0-31  0  78  0-79  16-48 

21.  Baden,  rdh. 

66-32  19-62 

01 6  8*12  11-66 

22.  Aiwda],  kfurodin 

66-76  18-81 

1-20    «r.    14-06 

23.        "               " 

66-66  17-99 

1-60  1-64  18-74 

24.  Wei$8iffite 

6600  19-64 

1*61  0-19   12-69 

25.  Bodenmaia,  ^,  Micr, 

68-12  19-78  tel-61  0'18  066  2-11  12-67 

26.  Himmelfahit,  ii;.     (|; 

)  66-71  18-76 

**.    0-26  0*86  1-06  12-79 

27.  OlashuUe,  red 

64-63  17-96 

1-31  •  1r.    0-72    «r.    14-90 

28.  Eppendorf;  wK 

29.  Churprinz,  f«2^ 

6600  18-76 

0-82  0-10  0-82  0-66  18-99 

6610  1741 

108  0-16  0-62  2-28  1821 

30.  Emanael  Erbst,  rdK, 

66-21  18-01 

1-37  0-18  0-98  8-87     8*99 

31.  Donegal,  IreL         (i)  63-20  18-64 

0-68  0-11  2-76  0-78  1492 

32.  Greenland 

64-40  18-96 

1-04  0  14  0-46  2-86  18*07 

33.  Ockerthal,  w.,         (f)  66-92  18-60 

2-78   1-81  2-66    788 

84.  Behberg,  ffnh.        (|)  66-63  20-62  *el-90  0-18  0-46  8-26    7-96 

36.  Meineckeb.,  rdh.    (|) 66*80  1797  1 

re2-91     **.    0-62  8-67     7*68 

36.  Satterbach,  Saaidin 

66-62  17-16 

1-67    2-44  0-44  12-67 

37.  Scharfenberg,     " 

67-42  16-88 

2-83  0-15  2-77  0-48  1066 

38.  Perlenhardtj       ** 

66-26  17-62 

0-91  0-36  1-06  2-49  11-79 

39.  Drachenfela,       " 

66-69  16-46 

1-68  0-93  0-97  2-04  1284 

40.            »*                " 

66-87  18-63 

0-39  0-96  8*42  1032 

41,  DaTldflon  Co.,  N.  0. 

65-80  20-20 

«r.      ir.    0-06  0-79  14-86 

42.  OhmteriUe               (}) 64-97  1766 

0*50  0-27  0-61  1-69  14*02 

43.  L,  Superior,  rdh. 

66-70          18 68         0-80  8-68    967 

44.           *'         red 

66-46  18-26 

0-67 0-66  16*21 

46.  Tncker»8Qu.,  DeL,w. 

,  66-24  19-02 

tr.    0*13  0-33  3-06  11-94 

46.  Wibningtcm,  BeL,  g. 

66-61  17-67 

1-83  0-80  1-24  8-03    9*81 

47.  Argentoail,  Caa,  w. 

66-76  19-40 

0-46  0-69  13-60 

48.  Danboiy,  Ct,  w.     (f)  63-88  18-97 

0-20  0-70  3-78  11*19 

49.        ** 

64-26  18*80 

1^0  2-40  12-44 

*  In^arity,  or  matUj  ao. 
B  Proportioii  of  soda  to  potash  between  }  :  1  and  2  :  1. 


Miar. 


50.  Frederickar'n, 

61.  Lannrig, 

62.  Zirwn-SymUe,      *' 

63.  "  "  " 
54.  Eangerdhiarsak,  " 
66.  Miaak,  '* 

66.  Bodennuda,  " 

67.  Hartha,  Eng.,  rdh. 
58.  PertAite, 
69.  Badanthal,  trp.  (f ) 6606 
60.  Koetenblatt,  Sam,  66*86 
6L  iBOfaia,  *<      67-09 


6618 

66-90 

6603 

66-68 

66-9 

6816 

68*66 


66-4 


19*99 

19-46 

1917 

19-63 

17*8 

20*60 

17-27 

18*44 

18-86 

30*52 

19-41 

1888 


0-63 
0*44 
0-31 
0-62 
0-6 

t*e0-46 
1*28 
1-00 
tr. 
0-48 
1-26 


0-48  7*08 

0-27  6-14 

0-20  6-83 

0-22  711 

0-6    6-6 

472 

2-28  0-39  6-18 
0-34  0-86  4*28 
0-24  0-67  6*56 
tr.  0-72  5*41 
0-87  0-56  4*06 
0-08  0-86  4-69 


7-03 
6-66 
6*96 
6-98 
8-8 
6-63 
10-66 
7-48 
6-37 
6-96 
9*82 
7*68 


ign. 

=100  AWch. 

^,BaOl7=101-38a 

=100Abich. 

— ,Un  0*19,  Oa  **.=99-7l 
Ab. 
— =99*29  Plattner. 
[114]=100  B.  A  M. 

=99-86  Kroner. 

=99-56  Kersten. 

=100  MolL 

0*62,  Li  0*71=100-88  J. 
— ,  Ba  0-48=100  Bedner. 

=99-87  Bulk. 

1-64=100*74  Streng. 
0-85=98-98  Hauer. 
— =98-99  Delease. 
0-40=99-86  Delesae. 
0*64^1»b&Ca  0-82=100-70 
Bischof 
— =99-77  Bisae. 

=99*82  Jevreino£ 

=100-32  Schultz. 

0-86,  U  0-56=99-94  J. 

=99-87  Potyka. 

0-17=99-87  Bicbter. 
0-46=99-57  Bicbter. 
0*22=99-87  Bicbter. 
0-89=100-04  Bichter. 
0  19=99*75  Bichter. 
— =101-08  Haughton. 
— =100-41  Haughton. 
0-34=100*24  Fuchs. 
0-09=99*93  FuohB. 
0-80=99*74  Fuchfl. 
— =100Laaoh. 
— =100  Laach. 
— =99-47  Lewinstein. 

=100-40  Lewinstein. 

0-44=99-92  Banunelsberg. 

=100-69  Genth. 

0-66=100-86  a  A  B. 
0-70=99-68  Whitney. 

=100-14  Whitney. 

=99*72  B.  A  B. 

=99-89  B.  A  B 

0*25=100-14  Hunt 
0-40=99-12  8.  A  a 
0*30=99-39  Barker. 


0*38=100-77  Gmelin. 
0-12=98-88  Gmelin. 
0-21=99-71  Scheerer. 
0*11=100-10  Scheerer. 
— =100-6  Utendorifer. 
— =100  Utendorffer. 
— ^  lifn  016  Kemdt 

=99-36  Bnbe. 

0*40=99-03  Hunt 
0*19=99-86  Fnchs. 

=100  H.  A  J. 

— =99-77  BUKinoC 
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Si      21 

62.  Epomeo,  iBohiB,  Ban.  66*78  17*56 

63.  Eifel,  Imh,,  ''       66*80  18*81 

64.  "     erytt  *'       66*50  16*69 
66.  PappelBberg,        "      66*08  17*87 

66.  Lazkgenberg,        ''      66*88  19*02 

67.  •»  "       68*18  18*38 

68.  Boseiiai],  "       67*90  19*26 

69.  Ldwenbeig  "       690    19*7 

70.  Chamblj,     Oaa, /SSon.  66*16  19*75 

71.  Broome  lita.,   **     "    65*70  20*80 

72.  Sheflford  litn^  "     "    65*15  20*55 

73.  Kt  Boja],        "     ''    63*26  221 2 


Pe   Ag  Oa  JTa 

0-81  1-20  1-23  4*10 

<r.    0*75  1'50  4^1 

1-86  1*43  0*35  4-93 

0*52  0*19  0*47  6  08 

0-52   0*76  7*32 

0*71  0-16  0-51  4*66 

l-«  0*64  4*98 

«r.     1*4  6*0 

0*95  519 

0*84  6*43 

0*73  6*89 

0-56  5*92 


G.  Proportian  of  soda  to  potaeli  oyer  2  : 1. 
LoxoeUue 


74. 

75.  " 

76.  " 

77.  Lochwald,  w. 

78.  Dranafeld,  glaeay 


66*40  19*48 
66*31  18-23 
68*50  20*29 
66-87  19*95 
64*86  21*46 


1*25  0*20  2*26  7*23 

0-67  0*30  1*09  7*81 

0-67   8*22  8*76 

tr.    0*40   9*64 

tr.     «r.  10*52 


8-27 

7-89 

6*44 

8-86 

602 

7*15 

5*36 

5*8 

7-53 

6*52 

6-67 

6*29 


2*76 
4-35 
8*08 
3*42 
2*62 


ign. 

=99*90  Abidu 

=99*86  Bom. 

=99-70  Lewinstein. 

— =100*02  LewinateiiL 

=99*97  SchnabeL 

=99-70  Bischot 

=99*49  BiBChoC 

0*4=100-8  T.  Bath. 
0*55=10012  Hunt. 
0-60=100-79  Hunt 
0-50=99'99  Hunt 
0*93=99-07  Hunt 


0-76=99*34  &  &  B. 
0-20=98-96  &  ft  B. 

^r  Si,  F,  ^  1-23=100^  P. 

— =99-77  Sandbeiger. 
=98*99  DeleBBO. 


In  anaL  5,  a.= 2*6685,  coloileas,  trL;  6,  a.=2'655;  10,  G.=2*44?,  gangae  of  tinstone;  13, 
a.  =2-548;  16,  G.=2-56,  in  dioryte;  23,  0.=2*575;  24,  in  amygdaloid,  altered  laumontite;  26- 
30,  from  the  Engebirge;  83,  G. =2*692,  0.  ratio  1  :  2*9  :  11-9,  in  granite  with  oligodase  and 
quartE,  Harz;  34^  G.=2*58,  0.  ratio  1  :  3*4  :  12*4,  Harz;  85,  G.=2-573,  0.  ratio  1:2-8:  11*7, 
Harz;  36,  G.=2*60;  89,  G.=2*647;  46,  G.=2*585;  46,  G.=2*608,  3  m.  from  Wilmington;  49, 
G.=2-68;  50,  G.=2-68;  64,  G.=2*584~.2*598,  from  Greenland,  green;  56,  G.=2  687-2*690, 
Bzeith.;  68,  G.=2*57-2*68;  69,  G.=2*695,  O.  ratio  1  :  8*4  :  126,  Hars,  in  granite-like  gangae 
from  the  Gabbro^  with  oligodaae ;  60,  in  phonolite,  Bohemia ;  61 ,  lava  between  Lecoo  and  Forio ; 
63,  64,  G.= 2*676,  from  volcanic  sand  of  Bockeskill ;  66,  67,  trachyte  conglomerate  of  Langenberg 
in  tl»  Siebengebiige ;  68,  trachyte  conglomerate  of  ^'  Kleinen  Bosenau  '*  in  the  Slebengebirge ;  69, 
from  dolerytein  the  Siebengebirge,  G.= 2*667  ;  70,  from  porphyritic  trachyte;  71,  from  granitoid 
trachyte ;  73,  compact  white  tradiyte ;  77,  in  a  fine-grained  granite. 

PhiUips,  m  an  imperfect  analysis  of  nwrchisoniie  (PhiL  Mag.  ft  Ann.,  L  448),  obtained  Si  68'6» 
Si  16*6,  i.  14*8.    The  mineral  oeme  from  Dawlish,  and  is  evidently  orthodase. 

The  perffuie  afforded  Gerhard  (ZS.  G.,  ziv.  161)  the  same  composition  as  obtained  by  Hon^ 
.viz.:  Si  65*83,  ll  18*45,  9e  1*72,  Ca  ^.,  JTa  6*06,. ]fc  8*64,  ign.  0*32=99*92.  Bat  he  found,  fiir^ 
ther,  that  it  was  divisible  into  thin  reddish  and  whitish  layers,  which  were  respectively  orthodase 
and  albite.    These  layers  afforded  him  (L  c.) : 

Si  Si  9e       Oa        tra  & 

1.  Bed  layers,  Orihodaae    66-36        18*27        1*90       tr.        2-25        12*16=99*94 

2.  White  layers,  AWUe        67*23        18*62        1*47        tr.        8*60  3-34=99*06 

Thus  proving  that  the  supposed  aoda-orthoclase  is  really  an  intercrystallization  of  two  homoao- 
morphons  spedee;  and  suggesting  that  other  similar  anomalies  among  the  feldspars  may  have  an 
analogous  origin.    The  O.  ratio  in  Na  1  is  0*94  :  3  :  12*49;  in  Ko.  2,  0-96  :  3  :  12*09. 

An  orthodiuBe,  monodinic  in  crystals  and  deavage,  fr.  the  nephelin-doleryte  of  Yogelsgebirgo. 
afforded  A.  Knop  (Jahrb.  Min.  1865,  687)  Si  59-69,  Si  2104^  Fe  2*27,  Mn  tr.,  %  tr^  Oa  0-95, 
ffa  6*66,  t.  8-61,  Ba  2*27,  Sr  036,  fi  ^.=101*74.  The  mineral  is  remarkable  for  the  smaU 
amount  of  sHica,  large  of  alumina,  and  the  presence  of  baryta.  The  peculiar  constitution  may  be 
a  result  of  partial  alteration,  or  of  crystalUnic  mixture;  which  is  true  is  not  ascertained.  It  is 
Intermediate  between  orthodase  and  hyalophane. 

The  fiiUowing  are  analyses  of  different  felsites,  additional  to  those  under  Albitb  on  page  361 : 


Si       Si  9e 

1.  JMUb  81-91     6*65  6*42 

2.  Dannemora,  EtSfl.  81*24    9*78  0*64 
8.  Saxony,  gyK-red     68*0    19*0  4*5 

4.  Nantes,  gnK-gy.     76*2    16*0  

6.  Brittany,  gfth.-gy-    '76*4    15*5  1*20 

6.  PentlandHiUa       71*17  13*60  1*40 

7.  Han  78*29  1661  

8.  Jnngftug  76*16  18*46  1*90 

9.  8aza-knut,Sweden  79*55  1131  0*42 


fig      Ca      ^a 


0-21 

1*1 

2*4 

1-4 

0-1 

1*76 

1*52 

0-10 


0*78    3*84 


1-2 

0-40 
801 
0-46 
2*52 


2*38 
2-84 
3*68 


8*88 

8-10 

5*6 

8*4 

8-8 

8*19 

8-49 

8*51 

2*88 


—^Thomson. 

1*5   Berthier. 
—  Durooher. 
8*5 


0*69 
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Other  analyses  of  felsites:  0.  W.  0.  Fnchs,  Jahrb.  IfiiL,  1862,  803. 

Pyr.,  etc. — ^B JB.  fiiaes  at  5 ;  yarieties  containing  muoh  soda  are  more  ftiaible.  Lozodaae  fhaea 
at  4.    Not  acted  upon  by  adds. 

Obs. — Orthodase  is  an  essential  constituent  of  maqy  rocks. 

1.  QrcoMikur  cryMiiM,  Oramie  and  gneiss,  which  consist  of  orthodase,  quarts,  and  mica. 
JBoa  sehisi,  the  same  with  less  orthodase  and  more  mica.  SyenUe  and  syeniiic  gneisSf  like  tiie 
preceding,  but  containing  hornblende  in  place  of  mica.  Granulytef  a  mixture  of  granular  ortho- 
olase  and  more  or  less  qoarta.  AUniic  granUs^  a  granite  containing  albite  as  well  as  orthodase. 
A  similar  rock  contains  oligodase  in  place  of  albite.  PyroacenytSy  a  rock  consisting  of  orthodase 
and  pyroxene.  MiaaoytSf  a  granular  slaty  rock  consisting  of  orthodase  and  elsoolite,  fh>m  Ifiask 
in  the  Ural  These  rodcs  oontain  the  orthodase  in  deavable  grains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals;  when  the  latter  is  the  case  the  rook  is  said  to  he parphyrUic  Tbe 
fineet  and  largest  crystals  of  orthodase  occur  in  granitic  or  feldapathks  yeins. 

2.  Com^pad  cryptocryskUUM,  Orthodase-Zebife,  or  leeUte^  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains ;  and  Diirocher  has  obserred  cases  in  whidi  a  fdsite  graduated 
into  a  granite  or  granulyte.  As  the  rock  was  originally  a  dayey  rode  (derived  from  the  wear  (not 
the  deoomposition)  of  the  minerals  of  granitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
ntion  here  mentioned.  The  feldspar  in  some  of  the  analyses  below  may  be  par^y  of  oligodase  or 
albite.    The  htUl^nia  of  Sweden  is  for  the  most  part  here  induded. 

As  the  granular  orthoclase  rocks,  granite,  gneiss,  and  the  like,  graduate  into  others  con- 
taining hornblende,  sudi  as  syenite,  syenitic  gneiss,  eta,  so  the  compact  orthodase-felsites  may 
graduate  into  others  that  are  homblendic,  though  not  visibly  so ; — and  these  last  will  indicate 
thdr  homblendic  composition,  not  merdy  by  their  composition  as  asoertained  by  diemical  analy- 
sis^ but  also  by  their  high  spedflc  gravity.  The  spherules  of  variolyie  of  a  white,  grayish,  or 
greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  some  kind. 

P&rphyry^  in  part,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthodase; 
but  this  felsite  base  is  seldom  pure  orthodase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthodase  and  hornblende.    [The  feldspar  is  oligodase  or  albite  in  some  porphyry.] 

Fhonoiyte  (or  dinkstoneX  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar, 
and  having  a  zeolite  in  the  base  along  witii  orthodase.  [In  some  phonoUte  Uie  feldspar  is  oligodase.  J 

Trachyity  a  grayish  igneous  rock  of  rough  fracture,  mtermediate  between  phonolite  and  a  gran- 
ular crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
which  mainly  constitute  it 

Argillyie  and  iaicose  schisi  generally  contain  more  or  less  of  orthodase  in  a  cryptocrystalUne  or  un- 
distinguishable  stale.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting ;  and 
when  so,  the  amount  of  fddspar  is  small ;  and  it  may  be  wholly  absent 

3.  Amorphous,  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthodase  in  a  g^sy  state ; 
and  in  other  cases  it  is  a  mixture  of  orthocl|ise  or  labradorite  and  augite  with  chrysolite  and  mudi 
iron,  the  materials  varying  witii  the  lavas  of  a  volcano ;  for  ai^  lava  will  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.    G. =2-25—2*8. 

FikhsUme  has  the  lustre  of  pitdi  rather  than  glass;  psarlstone  has  a  pearly  lustre,  and  is  some- 
times  in  spherules  (spheruUUi),  or  consists  of  spheroid^  concretions.  &.=2'3— 2*4.  The  spher- 
ules of  pyromeride,  pon>hyry,  etc.,  are  quite  similar,  thoi^^h  usually  having  an  excess  of  silica 
from  mixed  quartz.  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligodase 
rodcs  rather  thsn  orthodase,  that  is,  oontam  soda,  or  soda  and  lime,  instead  of  potash.  See 
analyses  below.  Fuchs  has  suggested  that  these  rocks  derive  their  glassy  portion  firom  solidified 
water-glass  and  not  from  the  fkision  of  a  feldspar. 

KrMite  Forchhammer,  or  Baulite,  appeara  to  be  a  siliceous  fddspathio  mineral  related  to  these 
concretions.  It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
to  von  Walterhaosen,  it  occun  also  in  tridinic  crystals;  and  he  deduces  the  oxygen  ratio  1:3: 
24=(&+&l>  Si".  B3.  fVises  only  in  thin  splintero;  in  adds  insoluble.  H.=:6.  G.=2*656, 
Pbfdi.,  2-672,  Walt* 

*  The  following  are  analyses  of  pumice,  obsidiso,  spherulite,  krablite,  etc. :  1,  Berthier  (Ann. 
d.  It,  UI.  V.  643);  2,  Vauquelin  (GehL  N.  aUg.  J.,  v.  280);  8,  4,  Erdmann  (J.  f.  tedm.  Ohl,  xv. 
82) ;  6,  Thomson;  6,  Trommsdorf  (N.  J.  d.  Pharm.,  iiL  801);  7,  Erdmann  (L  c.);  8,  Fkanus  (Schw. 
J.,  xxix.  136);  9,  Erdmann  (L  a);  10,  Elaproth  (Beitr.,  ii  62,  iiL  262) ;  11,  Berthier  (Ann.  d.  IL, 
viL);  12,  13.  B.  Slliman,  Jr.  (Dana's  G.  Bep.,  200);  14,  Waltenhausen  (Yulk.  Gest,  211);  16^ 
Belesse  (Bull.  G.  Fr.,  U.  ix.  176);  16,  Forchhammer  (Skand.  Nat.  Samm.  i  Stockh.);  17,  Genth 
(Ann.  Ch.  Pharm.,  Ixvl  271): 


Si 

21 

9e      Oa     ftg     JTa      & 

1.  O^tftdion,  Pasco    69*46 

2-60 

2*60    t-64    2-60    608    7*12,  £[ 8H)0=:  100  Berth. 

2.        '*         Mexico  78 

10 

2        1         —     —     — i  Mn  1-6=98  6  Vanq. 

Digitized  by  VjOOQIC 


360 


OXTOEN  COHPOUKDS. 


Many  localities  hare  been  enumerated  above.  Fine  crystala  are  found  at  Oarlabad  and  Elbogen 
in  Bobemia  (twins,  f.  31^  316);  Katherinenburg  in  Siberia;  Arendal  in  Norway;  Baveno  in 
Piedmont ;  Lomnitz  in  Sileaia ;  Land's  End  and  St  Agnes  in  OomwaU ;  Albaschka  near  Mursinsk, 
and  near  Schaitansk  in  the  tJrals ;  the  Moume  mountains,  Ireland,  with  beryl  and  topaz ;  at 
Bubieslaw  in  Aberdeenshire,  Scotland,  eta ;  in  great  abundance  in  the  trachyte  of  the  Drachen- 
fels  on  the  Rhine;  also  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  1802 ; 
at  Vesuvius,  where  it  may  be  obtained  in  proAision  in  the  valley  called  Fossa  Grande. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  Maine,  on  the  island  Mt  Desert,  fine  green ; 
at  the  tourmaline  locality,  Paris.  In  N.  Samp.,  at  the  Acworth  beryl  locality.  In  Mass,,  at  South 
Boyalston  and  Barre,  often  large  crystals;  at  Three  Rivers,  in  Palmer.  In  Conn.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  and  6  or  8  in. 
thick;  near  Bradleysville,  in  the  western  part  of  litchfield,  crystals  2-8  in.  long,  abundant  In 
K  York,  in  St  Lawrence  Co.,  at  Rossie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  bluish-white, 
and  sometimes  an  inch  across ;  also  8  m.  firom  Potsdam,  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found ;  and  near  DeLong's  mills  in  the  town  of  Hammond, 
witii  apatite  and  zircon,  where  the  loxodctae  is  obtained ;  in  Lewis  Oo.,  orthoclase  occurs  both 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapolite  and  sphene ;  in 
Orange  Oo^  crystals  near  West  Point ;  more  abundant  and  interesUng  forms  are  found  at  Rocky 
Hill,  in  Warwick,  with  tourmaline  and  zircon ;  and  at  Amity  and  Edenville ;  in  Saratoga  Go.,  at 
the  Greenfield  chrysoberyl  locality,  white  translucent  crystals,  usually  coated  with  silvery  mica. 
In  Fenn,,  in  crystals  at  Leiperville,  Mmeral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co.  (chesterlite) ;  sunstone  in  Kennett  Township.  In  If.  Car.,  at  Washington 
Mine,  Davidson  Co.,  in  white  and  yellowish  crystals  (auaL  41). 

Massive  orthoclase  is  abundant  at  the  above-mentioned  lo<^tie8,  besides  many  others.  Green 
at  Mt  Desert,  Me.,  near  &  W.  Harbor;  at  Rockport,  Mass.  An  aventurine  variety,  with  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia^  at  the  Falls  of  the  Tantic, 
near  Norwich,  Conn.,  at  Brimfleld,  Mass.,  with  iolite,  and  at  Parsonfield,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oligoclase.)  E^aolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant  Necronite,  at  Roger's  Rock,  Essex  Co.,  and  at 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  cryst,  sec  DescL  Min.,  i. ;  Hessenberg's  Min.  Notizen,  Nos.  I.,  II., 
rV.,  V. ;  Websky,  Za  G.,  xv.  677  ;  Kokscharof;  Min.  RussL,  v.  116 ;  F.  ScharC,  Abh.  d.  Senck. 
Ges.,  vL 

Alt — ^Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  leas  carbonic  sxAd 
in  solution  (Forchhammer,  Foumet,  Bischof);  also  through  the  action  of  waters  rendered  add  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  ordinary  waters  holding  traces  of  alkaline 
and  other  ingredients  in  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  mica, 
garnet,  etc.,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  -with 
the  attendant  oxydation  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  sulphate 
of  iron  from  the  altered  sulphid),  and  thus,  by  a  disaggregating  or  decomposing  action,  prepares 
the  way  for  other  agencies. 


Si        9e     Ca     liig     ]^a      & 

6-40,  ftn  l-81=99-80  Erdm. 

2-77       fi  4-78=103-95  Brdna. 

6-22     ,  ign.  8-0=98-71  Th. 

,  Li  3-00=98-26  Tr. 

618        fl  8-0=:98-20  Erdm. 
8-68        fi  1-76=10001  F. 
4-27        =100*28  Erdmann. 
8-00        =99*76  Klaproth. 

6-60,  fi  3-00=98-60  Berth. 

,  te  80-26=99'61  a 

21-62     ,  te  22-29,  fi  0-33=9»-6t  & 

2-61     112=100  Waltersh. 

2-58        fi  0*84=100  Delesse. 
6-66      tr.  =100*43,  F.     G. =2*389. 
2*26    4*92=100*44  (^nth. 

Other  analyaea  of  obBidiao,Dev]]le(Bu]LG.SoaFr.,ILviiL  427);  of  pumice^  ib. ;  alao  Schaifti 
(J.  pr.  C3h.,  liv.  16). 


8.  O&0f(ft(ifi,  Telkban.74'80 

12*40 

2*08 

1*96 

0-90 

76-60 

11*60 

1-20 

1-36 

6-69 

6.        **         Arran 

68*60 

12*74* 

'e8-80 

4*46 



6.        "  6fc.  Dresden  74-00 

1 7*00  fe  2*76 

1*60 

72-87 

12-06 

1-75 

1*80 

110 

8.        **             " 

79*12 

12-00 

2-45 

.—. 

110 

9.  SphendUe,    " 

77-20 

12-47 

2-27 

3*34 

0-78 

10.  Fumice,  Lipari 

77*60 

17*60 

1*75 

11.        "           " 

70-00 

16*00 

0-50 

2-60 

...._ 

12.  Fafia  Hair, 
BAwtai,  vole,  glaaa 

61-19 

18*16 

39*74 

10*56 

_ 

2-74 

2*40 

14.  Sideromdane 

49*25 

16-18 

20*28 

9*61 

2-10 

15.  ^pher.inpyroTn. 

16.  KrablUe,  Iceland 

88*09 
74*83 

603 
18*49 

0*58 
4*40 

0*28 
1-98 

1-66 
017 

17.        "             " 

80-23 

12-08 

0-96 

.-^ 
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When  the  infiltrating  waters  contain  traces  of  carbonic  add,  the  feldspar  acted  on  fiist  loses  its 
lime,  if  a  lime  feldspar,  by  a  combination  of  the  lime  with  this  add ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  add  continues,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  ends  in  forming  kaoUn  or  some  other  hydrous  silicate.  The  carbonate 
of  soda  or  potash,  or  the  silicate  of  these  bases,  set  fVeo,  may  go  to  the  formation  of  other  minerals 
— the  production  of  pseudomorphic  or  metamorphic  changes — and  the  supplying  fresh  and  marine 
waters  with  their  saline  ingredients. 

KadUn\B  generally  a  simple  hydrous  silicate  of  alumina  (see  KAOLnnrB),  expressed  by  the  formula 
Si  Si*  +  2  K=SiUca  46*3,  alumma  89*8,  water  13*9.  Orthodase  in  changmg  to  it  loses  1  &+ 1  SI 
Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
silioeous  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exdusion  of  the  protoxyd  bases,  certain  seolites  may 
result,  especially,  as  Bisdiof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  whidi 
spedes  he  describes  as  giving  origin  to  the  spedes  mesolite.  Massive  nepheline  or  elseolite  is  a 
still  more  common  souroe  of  zeolites.  AnaL  62,  by  Scheerer,  is  of  orthodase  enveloping  the 
xeolite  bergmannite,  and  68,  of  the  same  endosed  in  bergmannite,  this  zeolite  having  apparently 
been  form^  out  of  other  portions  of  the  orthodase. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  magnesia 
may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumma  is 
exduded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  add  iVom  ydcanic  Aimaroles  produces  often  a  complete  destruction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in 
some  of  its  various  forms,  and  also  haUoysite,  kaolin,  eta 

Steatite,  talc^  chlorite,  kaolio,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
dase or  albite ;  and  tin  ore  and  caldte  often  replace  these  feldspars  by  some  process  of  solution 
and  substitution.    Labradorite  more  rarely  forms  kaoUn. 

Orthodase  is  also  described  as  occurring  altered  to  albite.  This  hais  been  mentioned  as  an 
example  of  paramorplUamj  the  two  species  being  dimorphous.  But  as  these  feldspars  occur 
together  in  tiie  same  rock,  and  must  have  been  formed  under  very  similar  circumstances,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Arti£ — ^Artifidal  feldspar  has  been  observed  in  crystals  in  fhmace  scoria  at  Mansfeld,  San- 
gerhausen,  near  Lahnbadi,  and  near  Stolberg.    Analyses  :  1,  2,  Heine ;  3,  Abich ;  4,  Eammels- 

Si        Si         9e     ftg     Ca       JTa        & 

1.  Sangerhausen    64*63    19-20      1-20     —    1*33     ,  6u  0-27  Heine. 

2.  "  66-96     18-60      0*68     428     10*47      ,  Cu  0-13  Heine. 

3.  "  66-03     16-84      0-88    034    034      0*66     16-26,  Cu  0-80  Abich. 

4.  Laimbadi  63*96     20*04    0*64    0*43      0*65    16-26=98*21  Bamm. 

The  oxygen  ratio  afforded  is  1 :  3  :  12.  But  the  last  is  an  iron-crihocUuef  the  alumina  being 
replaced  by  sesquioxyd  o^  Iron. 

Ebsbyitb.  (Wasserfireier  Scolezit  [fV.  Pargas]  Ni  KardenaJCj  Schw.  J.,  xxxl  417, 1821.  Anhy- 
drous Sooledte.  Soolexerose  jBsud,  Tr.,  ii.  66, 1832.  Var.  of  Labrador  ^ankenhmmt  Syst  d.  Kryst, 
186,  1842.  Ersbyit  A.  K  Kardenak.^  IlnL  Min.,  129, 1868.  Kalk-Labrador  BamnL,  Min.  Oh.,  696,. 
1860.)  MonocLinic,  with  the  angles  nearly  of  orthodase;  /A/=:118*'  44'  0Ai-i=116''  12'  and 
64"  48',  lAi^=ur  66',  U  Ai-i=160*  16',  /A  2-i=134''  49',  0  A 2.t=99*  48'  (angles  by  Nord., 
with  the  common  goniometer).  Observed  planes :  0;  vertical,  i^'i-i,  i-d;  dinodome,  14]  hemi- 
dome,  2-i  Cleavage  :  0  perfect;  ^t  less  perfect.  H.=6;  lustre  vitreous,  pearly  on  surface  of 
deavage ;  color  wMte  or  grayish-white.  K  Nordenskiold  obtained  in  an  analysis  (L  c.)  Si  64*18, 
a!^  29*23,  Oa  16*46,  ^  107 =99*87,  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite,  to 
whidi  spedes  it  has  been  referred  by  Frankenheim  and  Bammelsberg.  A  labradorite  without 
alkali  and  with  the  angles  of  orthodase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable existence.  It  may  well  be  altered  orihoclase  and  thereby  pseudomorphous.  Nordenskiold, 
while  making  the  form  m&nocUnic  in  the  text^  states  that  he  obtained  the  angle  90°  22'  between 
the  two  deavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri- 
clinia Still  the  other  angles  are  so  dosely  those  of  orthocHase  tiiat  this  view  appears  quite  im- 
probable, as  he  also  must  regard  it,  since  he  does  not  adopt  it  in  the  text  It  was  called  cmhydraus 
soolecUe  by  N.  Nordenakidld,  because  the  0.  ratio  was  that  of  aooledte  minua  the  water. 


Digitized  by  VjOOQ IC 


862 


oxramr  ooufovwdb. 
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ABBANGEMENT    07    THB    SPEOIEa. 


Jl  Oxygen  ratio  of  bases  and  silica  4  :  8. 

I.  GHONDBODITB  GBGITP. 

819.  CBOMBBODira  fig*  Si'  ^•0«K^,F)ii|S*i 
n.  TOUBHAUNB  GBOUP.  BhombohedraL  Oontaiiiiiig  borio  aoidas  a  base. 

820.  ToumcAUHS  (B*,  8,  fi)"Si*  (B.,  B,  0M,  ^B)«etK^,  F)it|SU 

B.  Oxygen  ratio  of  bases  and  silica  3  :  2. 
1.  CkmicuMng  no  iiicmic  acid, 

L  GEHLENITB  GBOITP.    Tetragonal;  isomorphous  with  the  aoapolite  group. 

821.  GKBLiNm  (iB'+iS)Si  (iea-hiiSAI).e|e«|Si 

n.  ANDALUBITE  GBOITP.    AjxiBometria    Oontaining  onlj  aeBquioxyda. 

i9nj«0|w4|ai 


322.  ANDALDSm 
828.  FiBBOUn 
324.  Ktaniib 
825.  T0PA2 


Si  Si 

ll^Si 
Si  Si 
SlSi,  with  F  repL  one^fth  the  0 


^:iil,e|0«|Si 
0A1%  F|0«|di 


ISL  EUGLASB  GBOUP.    Monoclhtic.    Contahiiiig  other  baaea  beaidea  eeaqaiozyda. 


326.  ErroLijgi 
827.  Datoutb 


(ifi?+lBe«+jXl)Sl 
(ifi-+|Ca«+tB)8i 


(i  H, + J  fie+f  ^A]0«  ^^J« 
(iH,  +  J6a+t/?B),e|ej8l 


2.  CcnUaining  Ukmic  add, 
T.  GUABINITB  GBOUP.    T^tragonaL 

828.  Guixann  (Ca+fi)ai,  or  (iOa'+fTi^Si 
n.  TITANITB  GBOUP.    Aniaometrio. 

829.  TiTAHm  (iOa'+f  ti')Si 


830.  GaoTHin 
381.  KmLH^um 

882.  TBOHBFnONm 


(ft«fi,tll)8i 
(B«,fi,tl»)8i 
(&«,tit)8l 


ft€a+fyW),e|e4p 


(i6a+fyK).e|e4|Si 
(16a+t/?Fe+tym).e|eiP 
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C.  Oxygen  ratio  of  bases  and  silica  2  : 1. 

1  8TAXJB0LITE  GBOUP.    Gontaining  no  tttanio  add. 

833.  Stauboijti  (d*,ft',S)'Si*  (i(H,,B)+}^B)4e,|e«p 

n.  SOHOBLOMITB  GBOUP.    Oontaiiiing  tltanio  add  aa  a  base. 

334,  SoHOBLOifm  (»»,  fi,  fi^Y &•  ( A  B+  A  /5»+  A  y»)4ea|e4|Sl 

Appendix, — 885.  Sapphibini,  Si,  Si,  Ag. 

In  the  Andalusite  group,  the  speoiefl  andalusite  and  topaz  are  approzimatelj  isomorphoos ;  for 
if  t-S  A  »-2  m  the  latter  is  made  the  fiindamental  prism,  then  /A  7=98"  11',  whOe  it  is  90**  44'  in  an- 
dalnsite.  Endase,  datolite,  and  the  spedes  of  the  Tiianite  group  are  also  isomorphous ;  the  angle 
of /being,  seyerallj,  116%  US'*  8',  and  118*  81';  and  0  on  a  dinodonie=161*  61',  162**  27', 
169*'  39'. 


319.  OHONDRODITB.  CShondrodit  [=  Silicate  of  Magnesia  and  Iron]  cPOhsdon^  Ak.  H. 
StoddL,  206, 1817.  Ck>ndrodite  K  Madureite,  Fluosllicate  of  Magnesia  (fr.  Sparia,  N.  J.\  Bey^ 
5eH;  Am.  J.  Sol,  y.  886,  1822.  Bmdte  (fir.  N.  J.  and  N.  Y.)  CHa^ba,  Gleayeland's  Min.,  296, 1822, 
KuttaU  in  Am.  J.  Sd.,  y.  246,  1822.    Homite  Anim.,  Oat,  62,  1817. 

Orthorhombic.  Often  heraihedral  in  octahedral  planes,  producing  forms 
monoclinic  in  character.  IaI=W  26'  and  88°  84'.  Crystals  of  three 
types,  as  in  the  following  figures. 


826 


Hun^le:  Tjrpel.  Hmnite:  TjrpelL  Homite:  l^ypellL      Humite:  hendhedral. 

Type I.,a:h: o=Vi67S :  1 :  10806 ;  H.,  1-6727 : 1 : 1-0805 ;  HI.,  1-4154 : 
1 : 1-0805.  Observed  planes  in  Vesuvian  crystals  as  in  figs.  828  to  826,  with 
also  i-i  in  type  11. ;  the  two  unlettered  planes  on  figs.  825,  826, 4-i,  12-}; 
another  plane  in  the  same  series  (f.  325)  1-}.  Observedplanes  in  chondro- 
dite  as  in  fig.  327,  with  also  0,  i-l.  2-?,  14,  fj,  ff.  Fig.  826  left-handed 
hemihedral,  327  right-handed  hemihedraL  Angles  in  the  different  types 
of  hmnite: 
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OXYGEN  OOHPOI7in)8. 


827 


0  A  8-1=102**  48' 
O  A  3-1=103  47 
0  A  1-2=121  44 
\'%  A  1-t,  bas.,  Ill  28 
0  A  f  2=112  24 

i4  A  *-}>  front,=71  32 


Chondrodite. 

O  A  1-1=124°  16' 
0  A  1=116  34 


0  A  l-t=122  27 
0  A  2=103  8 
0  A  f  ?=136  62t 
0  A  4-2=98  13 
0  A  2-1=108  58 
1-iAl-t,  ov.  i-i,=116  6 


IIL  O  A  1-1=125°  14i' 
<?A2-i=109  27 
O  A  4=97  23 
<?  A  f  5=119  47 
O  A  4-i=100  48 
O  A  ^2=140  16 
O  A  f  2=119  17 

0  A  8-2=94  35 
(?  A  1=111  15 

1-i  A  l-t=109  31 
1-t  A  t=134  23 

1  A  f  2,0V./, =126  62 


Observed  angles  with  the  common  goniometer  in  chondrodite  of  N.  Jer- 
sey (Dana) :  l-l  A  1-1=112°  (for  mean  of  hmnite  types  112°  2' ) ;  l-i  A 


136°  ;  1-1 A  f  2=157°,  i  A  f  2,  ov.  /,=127°,  /A  /,  adj.,=85^ 


4-*  on 
(in  type 


above  it  168° ;  of  Pargas  (Nordenskiold)  l-l  A  l-t=ii4°  37 
above  115°  6'),  (?  A  fi=136°  \\  0  A  2-i=109°  3 

Twins :  composition-face  \^  in  tvpe  I. ;  \-%  and  |-J  in  11. ;  i-t  in  III. ; 
the  last  sometmies  prodacing  stellate  forms  of  six  crystals,  each  hemihe- 
dral.  Cleavage  indistinct.  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6-5.  G.=3-118— 3'24.  Lustre  vitreous — resinous.  Color  white, 
yellow,  pale  yellow  or  brown ;  sometimes  red,  apple-green,  black,  gray. 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transparent--6ubtran8lu- 
cent.    Fracture  suteonchoidal — ^uneven. 


Var«--1.  Ordinaiy  c%on(2rMii(&  In  imbedded  crystala,  masses,  or  grains,  sabtransluoant  or 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardlj  polished;  tiie  crystals  sometimes  2 
inches  or  more  broad,  Colors  the  above,  excepting  white.  G. =8*1  IS,  firom  N.  Jerseji  Thomson; 
S'24^  fr.  Eden,  N.  Y.,  id. ;  8*199,  fr.  Finland,  Haidinger.     > 

2.  Humite.  In  small  implanted,  transparent  to  translucent,  polished  glassy  Grystals,  from  Ye* 
suyiuB ;  (a)  type  L ;  if)  type  II. ;  (e)  type  IIL,  the  most  common.  Ooloiless  to  dtron-yellow,  honey- 
yellow,  and  brownish.  G.=8'234,  white,  type  I.;  S'lT*?,  yellow,  type  XL ;  8*199,  brown,  lype  IIL; 
3*186,  yeUowish,  type  m. ;  Scacchi 

Oomp« — ^ftg*  §i',  with  part  of  the  oxygen  replaced  by  fluorine ;  /i  in  chondrodite ;  ^  in  hu- 
mite, type  L,  iH  in  type  IL,  ^  in  type  lU.,  Ramm. 

Analyses :  1,  Dr.  W.  Langstaff  (Am.  J.  Sd.,  vL  172,  analysis  made  in  1811);  2,  Seybert  (Am.  J. 
Sci.,  Y.  836);  8,  Bammelsberg  (Pogg.,  liii  130,  and  1st  Suppl,  88);  4^  W.  Fisher  (Am.  J.  ScL, 
IL  ix.  85);  5,  Thomson  (Ann.  Lya  K.  York,  iii.  64) ;  6-10,  Rammelsbeig  (Pogg.,  liii  130,  Ixxzvl 
413): 


Si 

*e 

fig 

P 

1.  Kew  Jersey 

82* 

6- 

61* 

8*66,  &  and  loss  2=99*56  Langsta£ 

2. 

32-67 

2*83 

64*00 

3*89,  fi  1*0,  ft  2*11=96*00  Seybert 

3.         "            y^to 

38-06 

3*66 

66-46 

7*60=99-77  Bamm. 

4.         "            red 

83-36 

6*60 

68-06 

7-60=99*60  W.  Fisher. 

6.         " 

8600  Fe  8-97 

54*64 

3*77,  fi[  1-62=99*98  Thomson. 

6,  Pargas,  ytOow 

3810 

2*86 

66*61 

8-69=100-76  Ramm. 

7.        "      gmy 

88*19 

6-Y6 

64-50 

9*69±=104*13  Ramm. 

8.  JTumAe,  type  L 

84*80 

2*40 

60*08 

8-47=100  76  Ramm. 

9.      **         "  n. 

33-26 

2*30 

67*92 

6-04,  CaO-74,  £l  1-06=100*32  Ramm. 

10.    "       "  in. 

86*67 

1*67 

56-88 

2*61=97*78  Ramm. 

Pjrr^  «to.— B3.  hiftiaible ;  some  yarietieB  bladcen  and  then  bum  white.    Fused  with  salt  of 


Digitized  by  VjOOQIC 


SUBBILI0ATB8.  865 

phosphorus  in  the  open  tube  gives  a  reaction  for  fluorine.  With  the  fluxes  a  reaction  for  iron. 
Gelatinizes  with  adds.    Heated  with  sulphuric  add  gives  off  fluorid  of  silicon. 

Oba. — Chondrodite  occurs  mostly  in  granular  limestone.  It  is  found  near  Abo,  in  the  parish 
of  Pargas  in  Finland,  and  at  AJrer  and  Gul^o  in  Sweden ;  at  Taberg^  Wermland;  at  Boden  in 
Saxony;  on  Lodi  Ness  in  Scotland ;  at  Achmatovsk  in  the  Urol,  along  with  perofskite;  and  in 
the  mines  of  Schischimsk  with  red  apatite.  Humite  occurs  at  Somma,  in  ejected  masses  of  a 
kind  of  granitic  rock,  along  with  forsterite,  biotite,  pyroxene,  magnetite,  eta 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  whore  it  is  associated  with 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  J\r.  Jersey^  at  Bryam,  orange  and  straw- 
oolored  chondrodite,  and  also  a  variety  nearly  black,  occurs  with  spinel ;  at  Spertiflk  fine  local- 
ity of  honey-yellow  chondrodite;  a  mile  to  the  north  of  Sparta  the  best  locality  o^nis  mineral 
in  N.  J. ;  at  Vernon,  Lockwood,  and  Franklin.  In  N,  Tork^  in  Orange  Co.,  in  Warwick,  Monroe, 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere ;  near  Edenville  in  fine 
specimens  on  the  land  of  Kr,  Houston;  also  sparingly  in  Rossie,  on  the  bank  of  Laidlaw 
Lake.  In  JfoM.,  at  Chelmsford,  with  scapolite.  In  Fenn.j  near  Chaddsford,  in  Harvy's  quarry, 
of  vellow  and  orange  colors,  abundant  In  Canada^  in  limestone  at  St.  Crosby,  St  Jerome,  St 
Adele,  Grenville,  eta,  abundant 

The  name  chondrodite  is  from  x^i'ipoij  a  grainy  alluding  to  the  granular  structure.  Brueiie  was 
given  by  Col  Gibbs  after  Dr.  Bruce,  editor  of  the  American  Mineralogical  Journal ;  Maclmreite  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discovered  in  New  Jersey  by  Dr.  Bruce. 
Fluorine  was  first  detected  in  it  in  1811,  by  Dr.  Langstaff  of  New  York,  whose  analysis  (No.  1)  gives 
veiy  nearly  the  correct  constitution  of  the  spedes.  Cleaveland,  in  the  first  edition  of  his  mineral- 
ogy (issued  in  1816),  at  p.  185,  in  a  brief  mention  of  the  undescribed  spedes,  speaks  of  it  as  a 
fluaie,  calling  it  fluate  of  magnesia,  he  evidently  having  had  an  imperfect  report  of  Dr.  Langstaff's 
examination,  the  results  of  which  had  not  then  been  published.  lit,  Torrey  obtained  similar 
results  to  tl^ose  of  Dr.  Langstaff  in  1818.  See  on  these  points  Am.  J.  Sd.,  vl  171,  1828.  D'Ohs- 
son  analyzed  the  mineral  in  1817  without  finding  the  fluorine,  he  obtaining  (Lc.)  3i  38'00,  li(g 
64*00,  l^e  5*10,  iStl  1*60,  &!  0*86  1%  tr.,  a  result  very  wide  fh>m  the  true  composition.  Humite 
was  shown  to  be  identical  with  chondrodite  in  composition  by  Bammelsberg. 

On  cryst  see  Scaochi,  Pogg.,  1851,  Erganz.,  ii  161,  who  identified  and  described  the  three  ^ypes 
of  humite ;  also  Hessenberg,  Ifin.  Not,  il  15 ;  Nordenskiold  on  chondrodite  of  Pargas,  Pogg., 
xovi.  118.  The  author  adopts  a  modified  view  of  Scaochi's  types,  first  brought  out  in  Am.  J.  Sd., 
IL  xiv.  176. 

Alt.— Chondrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mica. 

3fla  TOURM  AIiTNB.  Early  syn,  of  precious  T.  Turamali,  Turmaim  (tr.  Ceylon),  Osylon  namSf 
Oarmannj  Curiose  Speculationes,  eta,  von  einem  Liebhaber,  der  Imme#Qem  Speculirt,  Chem- 
nits,  1707.  Pierre  de  Ceylan ;  un  petit  aiman;  M.  Lemsry  la  fit  voir,  etc..  Hist  A&  Sd.,  Paris, 
1717,  p.  8.  Aschentrecker  HoU.;  Aschenzieher  Oerm,;  Ash-drawer  j5n^/.  [alluding  to  electri- 
cal property].  Zeolithus  vitreus  dectricus,  Tourmalin,  Binmanrif  Ak.  H.  Stockh.,  1766; 
V.  Bom,  lithoph.,  i.  47,  1772.  Borax  electricus  Limk,  Syst,  96,  1768.  Tounnaline  Qamet  MiUf 
Foes.,  148,  1771.    Tourmaline  JTini^.,  Min.,  I  271,  1794. 

Early  syn.  of  opaque  T.  Schurl  pt  Erker,  1695;  Schirlpt  BrOckmannf  1727  [see  p.  206]. 
Skiorl  pt,  Comeus  crystallisatus  pt,  WaU.,  139,  1747.  Basaltes  ciyst  pt,  Skorl-CrystaU  pt, 
OronsL,  70,  1768.  Schorl,  Stangenschdrl,  Cfenn, ;  Shorl,  Shirl,  Cockle,  Engl  Borax  Basaltes 
Lm/L,  Syst,  95,  1768.  Basaltes  crystallisatus  v.  Bom,  lithoph.,  L  84^  1772,  il  96,  17J^fe|horl 
Kirw^  Min.,  L  265,  1794.  VV 

Syji,  from  %mion  of  Z  and  8.  in  one  speciee.  Tourmaline  ou  Basalts  transparent=BchorI, 
de  Lisle,  Crist,  266^  with  fig.  cryst  (and  proofs  of  ident  of  T.  k  S.),  177^  Schorl  transpa- 
rent rhomboidal  dit  Tourmaline  et  Peridot= Schorl,  de  Lisle,  Crist,  IL  344,  with  figs.,  1783. 
Sdiorl,  Stangenschdrr(ind.  var.  (1)  Schwarzer  S.,  (3)  EHektrisoher  S.=TuTmalin),  Wem.,  Cronst, 
169, 1780;  Bergm.  J.,  I  374,  1789;  Jameson,  Min.,  1816.    Tourmaline  IT.,  Tr.,  iiL  1801. 

Var.  introd.  as  J^,  Bubellite  (fir.  Siberia)  Kirw.,  Mm.,  L  288,  1794=Daourite  DetameOu, 
T.  T.,  il  803,  ]797=:Siberite  PBermjna,  J.  de  TEcole  Polytedin.,  i  4S9=Tonnnaline  apyre  H^ 
tv.  1801=:Apyrit  HausTO,,  Handb.,  642, 1818.  Indicolite  and  Aphrizite  (fr.  Norway)  d^Andrada, 
J.  de  Phys.,  11  248,  1800,  Scherer's  J.,  iv.  19,  1800.  Taltalite  Domeyko,  Min.,  189,  1860=:Cobre 
negro  estrellado  de  Tantal  (Atacama). 

Var,  inbrod,  ae  Sub^,    Adiroit  (fr.  Elba)  Serm.,  J.  pr.  Ch.,  xxxv.  232,  1846. 
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Rhombohedral.  -ff  A  5=108°,  <?  A  5=134°  3' ;  a=0-89626.    Observed 
planes :  rhombohedronfl,  i,  1  (5),  f,  },  f  5,  V-»,  -2,  -f,  -|,  -i,  -J ;  8<»1©- 
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Unionyflte,  Pa. 


337 


Hnntersiowii,  0.  K 
838.  Analogue  Pole. 


833 


Qoaveraeur,  N.  Y. 


hedrona,  i",  i'  i*,  1*,  1"^  J",  *•  (*^®  ^^*  replacinff  angle  ' 
Y) ;  prisma,  -^  i-2,  i-J,  *-f .     Usually  hemihedrat,  being  < 


between  -i^,  |^,  and 
_  often  nnlike  at  the 
onposite  extremitiea,'^  or^hemimorpliic,  and  the  priama  often  triaxLgnbu-. 
Cleavage :  R^  -^,  and  ir%  difficult.  Sometimes  maaaiye  compact ;  a£o  oo- 
lumnar,  coarse  or  fine,  parallel  or  divergent. 
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0  A  4=166^  Sr  \  A  4=154:^  69'  i-2  A  f =130^  66' 

O  A  ^=162  40  ^  A  ^=133  8  i-2  A  1*=136  41 

0  A  1=129  21  i-2  A  i=113  26  i-2  A  1*=147  61 

0  A  2=116  49  i-2  A  ^=128  30  ^2  A  i-4=160  54 

0  A  f =111  9  i-2  A  f =166  14  i-2  A  ^=166  6 

0  A  JjL=99  68  i-2  A  f=142  26  i-2  A  7=160. 

H.=7— 7-5.  G.=2-94— 3-3.  Lustre  vitreous.  Color  black,  brdwnish- 
black,  bluish-black,  most  common  ;  blue,  green,  red,  and  sometimes  of  rich 
shades ;  rarely  white  or  colorless ;  some  specimens  red  intemallj  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic ;  some,  yellowish-brown  axiallv,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely ;  purple 
axially,  bluish  transversely ;  etc.  Btreak  uncolored.  Transparent — opaque ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis,  frac- 
ture Bubconcnoidal — ^uneven,    brittle.    Pyroelectric. 

Var« — I.  Ordinary.  InGrystalg.  (a)  iftt&flZfife;  the  red  Bometimefl  transparent;  the  Siberian 
is  mostlj  violet-redy  the  BrazOian  rose-red ;  that  of  Chesterfield  and  Goshen,  Mass.,  pale  rose-red 
uid  opaque ;  that  of  Paris,  ICe.,  fine  niby-red  and  transparent  (6)  IndicolUe ;  the  blue,  either 
pale  or  blnish-Uaok;  named  from  the  indigo-blue  oolor.  (e)  Braailian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent ;  {d)  BraadJAaan  BmeraJid^  Chry9olUe(oTPerido()ofBnusU;  green  and  trans- 
parent {e)  Fmdot  of  Ceylon;  honey-yellow.  (/)  Achroite;  colorless  tourmaline,  from  Elba. 
Ig)  Aphriaie;  bladE  tourmaline,  from  Knigeroe,  Norway,  (h)  Oolwnnartoid  black;  coarse  columnar. 
Besembles  somewhat  hornblende,  but  has  a  more  resinous  fhbcture,  and  is  without  distinct  deay- 
age  or  anything  like  a  fibrous  appearance  in  the  texture. 

Kupfibr  found  the  angle  i  A  j  in  the  green  tourmaline  of  St  Gothard  133**  8' ;  in  the  black  of 
Siberia,  133'  13' ;  in  the  red  of  Siberia,  IBS'*  «' ;  giving  184"  6',  l^iT  8',  and  183^  6tt'  for  0  A^. 
Brooke  found  for  the  angle  0 A^  in  a  white  crystal,  IS^**  7' ;  green,  184°  2'  24" ;  dear  brown, 
133'  66';  red,  183°  48';  black,  133°  47'  12". 

The  Tarietiee  in  composition  and  the  subdivisions  suggested  thereby  are  given  below. 

Ooinp«— O.  ratio  for  bases  (the  boric  add  here  included)  and  silica  4  :  8  (Baoun.) ;  whence  (k\ 
S,  B)*S*.  The  0.  ratio  for  the  protozyds,  sesquioxyds,  and  boric  add  (ft,  fi,  fi)  varies  greatly; 
group  L  (see  beyond)  affording  mostly  4  :  12  :  4 ;  II,  4  :  16  :  6 ;  IIL,  4  :  21  :  6,  4  :  24  :  7,  etc ; 
rv.,  4  :  40  :  12,  4  :  36  :  11,  eta;  V.,  4  :  48  :  13,  4  :  66  :  12,  etc.  The  spedal formula  for  groupL 
wouldconsequeuUy  be  (ft*)"Si*+3ft*Si'+fi'Si*  or  (i:ft*+}fi+ifi)'&^  for  analysis 23  in  group 
V.  (ftVSi»+14»'Si'-+-8B"Si'or(Aj&*+it»+AS)*Si»,  and  these  (exduding  analysis  26)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  Ixxxvi  i\  obtained  the  iron  as  prot- 
oxyd  in  several  trials,  finding  16*06  and  16*80  in  that  of  Boyey  Traoey  (No.  18,  beyond);  6*69  and 
666  in  that  of  St  Gothard  (No.  9);  17*14  and  17*29  in  that  of  Sonnenberg (No.  16);  7*64,  7*66, 
and  7*67  in  that  of  Sarapulsk  near  Mursinsk  (No.  17);  and  6*74  in  that  of  BrasU  (No.  21).  But 
Sdieerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfoctorf  than  others, 
and  the  subject  Is  still  in  doubt  MltsdherUdi^s  determinations,  introduced  into  Bammelsberg's 
analyses  as  done  by  himsell^  afforded,  in  the  14  cases  which  he  investigated,  the  foUowliig  for 
the  oxygen  of  &+S+B,  that  of  the  §i  being  8  :  L,  Ironrfna{fneaia  lottrmo/tRd— 3*90  (No.  7) ; 
4*10  (Na  8);  4*09  (Na  9);  4*07  (fr  Havredal);  4*16  (fir.  Ramfosse);  4*11  (No.  10,  Haddam);  4*12 
(No.  11,  Haddam);  4*21  (No.  1*2,  Unity,  Me.);  XL,  Iron  UmrmaliM-4'Od  (No.  18);  4*82  (No. 
14);  4*09  (No.  16);  4*23  (fir.  Saar);  4*12  (fr.  Langenbielan);  3*99  (Na  16).  The  results  leave 
little  question  as  to  the  normal  ratio  for  the  spedee  being  4  :  3. 

Analyses :  1-26,  Bammelsberg  (Pogg.,  Ixxx.  409,  IxxxL  1)  arranged  as  follows: 
I.  JfagneHa  UmnnaHn6f  G.=8— 3'ii7,  mean  8*06. 
II.  Ironrmagnena  fawmuUine,  G.=8*06-'8'2,  mean  8*11. 

IIL  Iron  lawjnaUnei  a.=3*13— 3*26. 

IV.  Iron-numganese-Wiia  towrmaUnej  G.s  2*94—3*11,  mean  8*083. 
y.  LUhia  UmrmaliM,  G.=8— 8*1,  mean  3*041. 

Anal  27-29,  GmeBn  (Sdiw.  J.,  299,  xxxviiL  614^  Pogg.,  ix.  172);  80,  Utex  (J.  pr.  Oh.,  xcvi 
37);  81,  a  W.  a  Fudis  (Jahrb.  Min.  1862,  800);  32,  34^  86,  37,  88»  (3meBn  0.  c):  38,  86^  89,  40, 
Hermann  (J.  pr.  Oh.,  xxxy.  232): 
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Si        fi      Si         Un      ftg    ]$ra     &     Li     ign. 

S7.  J2^  Bozena  42-18  5*74  36*48      6  82C)al*20   2*41  2-04  I  81  =97*58  Gmelin. 

88.     "    Perm  39*87  418  44*00      5*02 1*29  2*62  l-68=:97*66  Gmelin. 

39.  AchroiU,  Elba  42*89  6*34  44  09  M  0*27      0*46  312   219   ,  C  1*66=100  H. 

40.  Bed,  SarapulBk  89*70  6  65  4U'29  **  2*30      0*16  7*88   302   — =100  Hermaim. 

Pisani  hafl  ezamined  a  Bpedmen  of  true  taltalite  (Am.  J.  Sci.,  II.  xHil  407),  and  ahown  that  it  is 
tourmaline  witJoi  ozjd  of  copper  and  other  Impurities.  Domejko  made  it  a  silicate  of  copper 
(L  c,  and  Forbes,  PhiL  Mag.,  17.  zzv.  111).  Ulex's  specimen  (anal.  80)  was  procured  from  a 
cargo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pyr.,  etc. — I.,  fuse  rather  easily  to  a  white  blebby  glass  or  slag ;  IL,  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish ;  III.,  flise  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gnji  or  black  slag ;  lY.,  flise  on  the  edges,  and 
often  with  great  difficulty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible ;  Y.,  mfUsible,  but  becoming  white  or  paler,  sometimes,  as  the  Paris  (Me.)  rubelUte, 
affordmg  a  fine  enamel  on  the  edges  (Bamm.).  With  the  fluxes  many  varieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron;  and  only  after  previous  ignition  is  the  mineral  completely  decom- 
posed  by  fluohydric  acid.  Not  decomposed  by  acids  (Bamm.).  After  fusion  perfectly  decomposed 
by  sulphuric  acid  (v.  Kobell). 

OlMk — ^TourmaUne  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritic  or  taloose  schist^ 
dolomite,  granular  lunestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  gnnular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  ciystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  a^hrizite.  Bubellite  and  green  tourmaline  occur  near 
Kathehnenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crystals  in 
talc  at  Windisch  Kappell  in  Garinthia;  green  at  Airolo,  Switzerland;  white  specimens  {achroiie) 
come  from  bt  Gk>thard,  Siberia,  and  Elba.  A  specimen,  formerly  in  the  Grand  Duke's  collection 
at  Florence,  measuring  11  inches  square,  contains  4  erect  green  tourmalines  and  1  prostrate,  2,  4, 
and  2^  inches  long,  and  f  to  1  inch  thick. 

In  Great  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Traooy  in  Devon ;  also 
found  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon ;  black  near  Aberdeen 
in  Scotland,  and  elsewhere ;  dark  brown  at  Dalkeyin  Go.  Dublin,  Ireland;  green  near  Duufanaghy, 
Ca  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In  the  U.  States,  in  Miune  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalmes 
with  lepidolite,  etc.,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  green  at  the  other ;  also  blue  and  pink  varieties; 
at  Albany,  green  and  black ;  at  Streaked  Mtn.,  black.  In  Masa.^  at  Chesterfield,  red,  green,  and 
blue,  in  a  granite  vein  with  albite,  uranite,  and  microiite,  the  oijstals  small  and  curved,  neariy 
opaque,  and  fragile,  the  green  crystals  often  with  distinct  prisms  of  red  color  inside,  especially  when 
in  Bmcky  quartz;  at  Goshen,  similar,  the  blue  in  greater  perfection;  at  Norwich,  New  Baintree, 
and  GarUsle,  good  black  cryRtals.  In  K.  Hamp.,  Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddle- 
back Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite.  In  VermarUf  at  Brattle- 
boro,  black.  In  Conn.,  at  Monroe^  perfect  dark  brown  crystals  in  mica-slate  near  Loners  mioe, 
sometimes  two  inches  in  length  and  breadth ;  at  Haddam,  interesting  black  crystals  in  mica 
slate  with  anthophyUite,  also  in  granite  witli  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
side  of  the  river.  In  K  Torkj  near  Gouvemeur,  light  and  dark  brown  crystals,  often  highly  modi- 
fied, with  apatite  and  scapolite  in  granular  limestone  (f.  8b8,  339) ;  at  Canton ;  in  simple  prisms 
in  iho  same  rock  near  Port  Henry,  Essex  Co. ;  at  Schroon,  with  chondrocyte  and  scapolite ; 
at  Grown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  the  chiysoberyl  locality  near 
Saratoga,  N.  Y.,  black;  at  Alexandria,  Jefiferson  Co.;  at  Kingsbridge,  brown,  yellowish  or 
reddish-brown  crystals  in  dolomite ;  near  Edenvillo,  gray  or  bluish-gray  and  green  in  three- 
sided  prisms  occur ;  short  black  crystals  in  the  same  vicinity,  and  at  Bocky  Hill,  sometimes  6 
indies  in  diameter ;  a  mile  southwest  of  Amity,  yellow  and  cinuamon-oolored  crystals  with  spinel 
in  caldte ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu- 
lar limestone,  ki  N.  Jeney,  at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in 
limestone,  with  spinel  In  Pemn.^  at  Newlin,  Chester  Co. ;  at  London  Grovo  and  near  UnionviUe, 
of  a  light  yellow  or  brownish-yellow  (f.  458),  in  limestone,  and  rarely  white ;  at  Parksburg,  Ches- 
ter Co ;  in  Delaware  Co.,  at  Aston;  at  Chester,  fine  black ;  Middletown,  black;  Marple,  of  a  green 
color  in  talc ;  opposite  New  Hope,  Buck's  Co. ;  in  New  Garden  township,  Chester  Co.,  in  lime- 
stone, fight  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
Uack  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.  In  S.  Oar,,  in  Cheo- 
wee  vaUey.    In  Oeorgia,  Habersham  Go.     In  Oakforrm,  blade  crystals,  6-8  in.  in  diameter,  ic 
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feldspar  Toins,  in  the  mountains  between  8an  Diego  and  the  Colorado  desert^  bordering  the  ele- 
yated  valley  of  San  Felipe. 

In  Oana4af  superb  greenish-yellow  ciystals,  1  inch  through,  in  limestone  at  G.  Calumet  Id.: 
amber-oolored  at  Rtzroy,  C.  W. ;  transparent-brown  (f.  386)  at  Hunterstown,  C.  £L,  with  idocrase 
and  garnet ;  black  at  Bathurst  and  Eknsley,  C.  W.,  and  St.  Jerome,  C.  E. 

The  name  turmoKn  from  TuramdU  in  Cingalese,  was  introduced  into  Holland  in  1103,  with  a 
lot  of  g^ms  from  Ceylon.  The  property  of  attracting  the  ashes  of  burnt  peat,  after  friction,  led  to 
its  being  very  soon  named  in  Holland  Aachentreeher^  or  ash-drawer.  In  1717,  Lemery,  in  his 
Vemoir  in  the  Hist,  de  T  Acad,  des  ScL,  France,  referred  the  attraction  to  magnetism ;  and  in 
1766  to  1762,  appeared  the  seyeral  Memoirs  of  .£pinu8  (published  in  the  Mem.  Acad.  BerUn,  voL 
xiL,  and  at  Bt.  JPetersbuiig)  on  the  electrical  properties  of  tourmaline.  The  name  iourmaliM  was 
slow  of  introduction  hito  mineralogical  treatises.  The  first  specimens  from  Ceylon  were  cut  gems, 
BO  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent.  limueus,  in  his 
Syst  Nat.,  1768,  suggests  the  relation  between  them,  but  de  Dsle  was  the  first  to  describe  Cey- 
lon crystals,  and  bring  the  two  minerals  into  one  species.  On  the  name  schorl^  see  pages  204  to 
206.  Long  after  the  union  of  tourmaline  and  schorl,  the  species  continued  to  bear  the  latter  of 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  sehori  as  the 
name  of  the  species,  with  common  schorl  and  Umrmaline  or  precious  schorl  as  two  subspedee. 

Alt^— Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  The  mica  is  lepidolite,  a 
species  which  is  related  in  composition  to  some  tounnaline,  and  is  a  frequent  associate  of  the  red  and 
green  varieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubeUites  and 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and  removal  of  the 
interior ;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow  uranite  (Tesche- 
macher). 

Zkuxftb,  Thomson  (Ann.  FhiL,  iv.  299, 1814)  was  found  in  1814  in  adcular  interwoven  crystals  at 
Huel  Unity,  Cornwall ;  color  brown,  slightly  greenish  in  some  lights ;  Q>. =3-051 ;  H.=r4-25 ;  prisma 
stated  to  be  fiat  rectangular.  Thomson*s  analysis  affbrded  Si  33*48,  ^  81'85,  ^e  26-01,  Oa  2  4<^ 
1^  6*28=99-07.  B.B.  becomes  sooriaceous  at  the  edges.  Loses  over  5  p.  c.  when  heated  in  a 
glass  tube.  Greg  supposes  that  this  loss  may  have  been  of  boric  add  instead  of  water,  and  that 
■  thi)  mineral  is  a  ferriferous  tourmaline  (PhiL  Mag.,  IV.  x.  118). 

321.  aSHLEQIITB.    Gehlenit  Fudts,  Sdiw.  J.,  zv.  377,  1816.     Stylobat  Breiffu,  Leonh. 
TaadienK,  x.  600,  1816,  Hoflkn.  Min^  iv.  b^  100,  1817. 

Tetragonal ;  near  meionite  in  form  (]p.  818).  0  A  l-i=158°  12' ;  a=^ 
0-400.  Observed  planes :  0 ;  vertical,  ^-i,  i-3 ;  octahedral,  1,  f,  2,  }-i, 
Descl.    O  A  1=150°  80',  0  A  2=131°  28',  (9 Af =147°  7',  O  A  f  i=136°  68' 

835°— 136°  obs.).     Crystals  usually  short  square  prisms,  sometimes  tabular, 
leavage  :  0  imperfect ;  iri  in  traces. 

H.=6'5— 6.  G.=2-9--3*067.  Lustre  resinous,  inclining  to  vitreous. 
Color  different  shades  of  grayish-green  to  liver-brown ;  none  bright.  Faintly 
subtranslucent— opaque.  Fracture  uneven — splintery.  Streak  white — 
grayish-white.    Double  refraction  feeble ;  axis  negative. 

Oomp.— p.  ratio  for  ft,  S,  Si=l :  I :  |,  or  3 : 2  between  bases  and  silica,  as  in  andalusite.  Formnla 
(iR"+ifl)Si=,  if  *1  toPe=6: 1,  Silica  29-9,  alumina21-6,  sesquioxyd  of  iron  6-6,  lime  42-0=100. 
Analyses  :  1,  Fuchs  (Schw.,  xv.  377) ;  2,  Thomson  (Min.,  i  281) ;  8,  v.  KobeU  (Kastn.  Arch.,  iy. 
813);  4,  Damour  (Ann.  CJh.  Phys.,IIL  x.  66);  6,  6,  Kuhn  (Ann.  Ch.  Phann.,  lix.  371);  7,  Bam- 
melsbcrg  (8d  SnppL,  47) : 

Si        Si       9e      ^e     Ag      Ca      fi 

1.  Fassa    29-64    24*80  6*66         35*80    8  80  =99-60  Fnchs. 

2.  "        29-13     26-06     4-86     37-88    4-64=100*46  Thomson. 

8.      "        31-0      21*4 4-4      8-4      37-4      2*0=99-6  KolielL       . 

4.  "  81*60  19-80  6-97     2*20  38-11     1-68,  ]So  0*33=99-54  Damour. 

6.  «  80-47  17*79  7-30     2-99  3697     8-62=99*14  KBhn. 

6.  "  29-68  19-00     7-26  1-41  8665    6-66=99-28  Kuhn. 

7.  '<  29-78  22-02  3*22  1-78  8-88  37*90,  fi  and  loss  128,  ttn  019  Banun. 

Bammelsbcffg  has  cleared  np  in  part  the  discrepancies  in  the  anafyses  by  discovering  that  the 
mhieral  contains  both  sesqtdoigd  and  protoxyd  of  iron.  The  oxygen  ratio  from  his  analyses  is 
3*4  :  3  :  41,  for  which  he  substitutes  3:3:  4=1  : 1  :  f 
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Pyr.,  flfto.— B.B.  thin  splinten  ftise  with  diffioulty  (F.=6'7,  y.  Kobell)  to  a  gray  giasa.  With 
borax  fuses  slowly  to  a  glass  colored  by  iron.  (Gelatinizes  ynih  mnriatio  acid,  yielding  a  solution 
containing  bodi  proto27d  and  sesquioxyd  of  iron. 

Obs.— Q^hlenlte  is  found  only  at  Mount  Monfloni,  in  the  Fassa  yalley,  in  isolated  or  aggregated 
crystals,  invested  by  calcite. 

Named  by  Fuchs  after  bis  ooUeague,  Gehlen. 

AIL — Qohlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  Q.  Bischof  Si 
31*62,  M  23*79,  te  9-43,  j[g  2*84,  Ca  81*13,  ign.  1**28=100*09,  with  some  mixed  carbonate  of  lime. 

Artifi — Not  unfrequent  among  furnace  scoria,  in  thin  square  tables,  or  8-sided  prisms,  with 
desTsge  parallel  to  the  lateral  planes  of  a  square  prism.  Has  been  observed  at  Dawes*  furnace, 
Oldbuiy  in  England,  and  at  Holzbausen  in  Hessia.  Analyses:  1,  Perqy  (Bep.  Brit  Assoc, 
1846,  Am.  J.  ScL,  II  y.  128) ;  2,  Bunsen  : 


1.  Dawes\  Oldbuiy 
a.  Holzbausen 


Si      £l      ^e    fin  Ag    Ca      JTa     &  Oa  5  Oa  S 

28*82  24-24  0*27  0*07  279  40*12   0*64  0*26  8-88= 100*09  Percy. 

82*22  27*81    2*67  6*67  17-36  11-30  3*06 =9997  Bunsen. 


Z22.  ANBAIiUSTTB.  Spath  adamautin  d*un  rouge  violet  (fir.  Fores)  Bourn,,  J.  de  Phys., 
xzxiv.  468,  1789.  Feldspath  du  Fotez  OvyUm,  Ann.  Ch.,  l  190, 1789.  Andalousite  (fr.  Spain 
and  Fores)  DeUmeOk,  J.  de  Phys.,  xlvi  386,  1798.  Andalusite.  Feldspath  apyie  K,  Tr.,  iy. 
1801.  Micaphilit,  ICicaflUt  (fir.  Lahmerwinkel),  Bmnner,  Moll's  Ann.  B.  H.,  ill  294^  1804^  Efem., 
L  61,  1805;  Micaphyllit,  bad  orffiogr.  Stanzait  (fir,  Bavaria  at  Stanzen  near  Bodenmais,  and 
Herzogan)  Fkirl,  Gebirgs-Form.  Churpfalzbaierischen  Staaten,  5,  1806.  Hartspat  Wem, 
ICade  hyaline  ConUer, 

SQex  niger  cum  oruoe  Candida:  Darinn  ein  welss  Kreutz,  Cfesner,  Foss.,  46,  1665.  Lapis 
crucifer  (fir.  Compostella)  quem  Hispani  vocat  crudatum,  MercaU,  Metallotheca  Yaticaaa,  287, 
1617.  Piorres  de  Mades  (f^.  id.)  Bobienf  N.  ide^s  sur  la  Format,  d.  Foss.,  108, 1761  (with  fig.). 
Spanish  Shirl,  Gross-Stone,  HiU,  Foss.,  162,  1771.  Pierre  de  Croix,  Maole  basaltique.  Schorl  en 
prismes^dont  les  angles  obtus  sont  de  96**,  de  ZAOe,  Orist,  1772,  ii  440, 1788.  Grudte  2>eto- 
mtOL,  T.  T.,  il  292,  1797.  Chiastolith  KarsL,  Tab.,  28,  73,  1800.  Ohiastolite.  Made  K,  Tr.,  iiL 
1801.  HoWspath  Wem.,  1803,  Ludwig's  Wem.,  210,  1804.  Ghiast  ident  with  AndaL  Bern- 
kardi^  Moll's  Efem.,  ill  32,  1807,  BewL,  Tr.,  868,  1824. 

Orthorhombic.    /A  /r=90^  48',  Oa  l-i=144°  82' ;  a :  J :  (5=0-7124:l :  1 : 
1-014:05.    Observed    planes :    0 ; 
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vertical,  I^  i-l^  i-i,  i-2,  i-5 ;  domes, 
1-t,  1-t ;  octahedral,  1,  2-5.  •  (?  A  / 
=90°,  0  A  1-1=144°  55',  irl  A  t-5 
=127°  80',  l-tAl-t=109°  4', 
l-iAl-J=109°  50'.  Cleavage:  / 
perfect  in  crystals  from  Brazil ;  irl 
less  perfect ;  ii  in  traces.  Mas- 
sive,  imperfectly  columnar,  some- 
times radiated,  and  granular. 

H.=7'6 ;  in  some  opaque  kinds 
3—6.  G.=8-05  — 8-85,  mostly 
3*1 — 8*2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  pearl-gray,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  sub- 
conchoidal.  Douole  refraction  strong;  optic-axial  plane  i-i;  angle  very 
large,  over  80° ;  bisectrix  negative,  normal  to  O, 

V^r.— 1.  Ordmary,    H.=7-5  on  the  basal  face,  if  not  elsewhere.    For  sp.  gr.,  see  below. 
3.  ChMgtoUU  (made).  Stont  crystals  haying  the  axis  and  angles  of  a  diiferent  color  from  the  rest 
owing  to  a  regular  arrangiunent  of  impurities  through  the  interiori  and  hence  exhibiting  a  odorea 
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croBfi,  or  a  tessaiated  appearance  in  a  transyerse  section.  H.=3— 7*5,  yarying  mnch  with  the 
degree  of  impuritj.  Tlie  following  flgurea  show  sections  of  some  CTTstals.  Fig.  S42,  hj  G.  T. 
Jackson  in  J.  Soa  N.  Hist,  Bost,  L  66;  figs,  a  and  b  are  from  opposite  extremities  of  the  same 
crystals;  so  also  e  and  d;  e  and/;  h  appears  to  be  a  twin  crystaL 
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Fig.  843  shows  the  snooessiye  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Spring- 
field, ICass. ;  344,  one  of  the  four  white  portions ;  and  345,  the  central  black  portion.    The  forms 
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of  the  white  and  black  portions  yary  much.  Bemhardi  showed  in  1607  (L  c.)  that  the  central 
column  sometimes  widened  from  the  middle  toward  each  end. 

The  name  made  is  firom  the  Latin  mOiOtiaf  a  spotf  and,  as  Robien  observes,  it  alludes  to  the 
use  of  the  "  maade  "  in  heraldry,  in  which  the  word  signifies  avoided  hxenge^  or  a  rhomb  with  open 
centre  (L  c.,  1751,  in  de  Lisle.  Crist).    Chiastolite  is  flrom  chi,  the  Qreek  name  for  the  letter  X. 

Oomp.--0.  ratio  for  fi,Si=3  :  2;  £lSi=Silica  36*8,  alumina  63-2=100,  with  little,  if  any, 
sesquioxyd  of  iron  replacing  the  alumina.  Analyses:  1,  Bucholz  (Moll's  Efem.,  iy.  190);  2, 
Thomson  (Min.,  L  282);  3,  Bunsen  (Pogg.,  zlyil  186);  4,  A.  Erdmann  (Jahresb.,  zxiy.  311);  5, 
Roth  (2S.  G.,  yii.  16) ;  6-8,  Hubert  (Jahrb.  a.  Reichs.,  L  360,  858) ;  9,  Ker8ten(J.  pr.  Oh.,  xxiyiL 
162);  10-12,  Pflugsten  ft  E.  E.  Schmid  (Pogg.,  zcyii.  118);  18,Syanberg  (Jahresb.,  Txi'ii  279); 
14,  16,  Jeremejef  (Verb.  Min.  Ges.  St  Pet.,  1863,  140, 146);  16,  Arppe (Act  Soc. Fenn.,  v.  1867); 
17,  Damour  (Ann.  d.  M.,  Y.  iy.  63) ;  18,  Bunsen  (L  c.) ;  19,  Jackson  (J.  K.  Hist  Boston,  l  56) ;  20, 
RenoQ(Ezpl.  Sd.  del'Algerie,  1848,  68);  21,  Jerofejef  (Verb.  Miu.  Ges.  St  Pet,  1863,  147): 


Si      Si 

Fe    fin 

Ag    Ca 

^a 

& 

ft 

1.  Herzogau                36-6    60-6 

4-0     — 

....  .»_ 

-101  0  Buohola. 

2.  Tyrol                       35-80  6020  *el-32   

1-00   

2*08—99  86  Thomson. 

3.      **    Lisens            40-17  58-62 

—  0-61 

0-28 

=99-68  Bunsen. 

4.       "         •*                  39-99  68-60 

0-72  0-83 

=100*14  Erdmann. 

[6.      "        "  Paeud,      36-74  6966 

2*80   

0-49 

-99-68  Roth. 

6.      "    Langtauf  V.   39-24  69  49 

068   

0-26  0-61 

=1001 2  Hubert 

7.      "        "  Paeud.     3666  60*00 

1-33   

0  98 

=99-92  Hubert. 

'8.  Krumbach,  Pmtd.  37-63  69*14 

0-86   

0  60  2-01 

=100*14  Hubert 

9.  Munzig                    37-61  60*01 

1-49   

0*46  0-48 

10.  Katliarinenburg      85-74  66-98 

6-71    

0-20  015 

=98*78  Pflngsten. 

11.  Robschatz               86-84  66-82 

3-22    

1-14  1-09 

=98-11  Pflngsten. 

12.  Brftunsdorf              37*67  69-88 

1-88    

0*17  0-61 

=99-66  Pflngsten. 

13.  Fahlun,  8w.             87'66  59-87 

1*87    

0*38  0-68 

=100-86  Syanberg. 

14.  Mankova,  ChiasL    36-33  62-20 

0  30    <r. 

0*50 

0  10 

1-50 

0*26=10018  Jerom. 

15.  Schaitansk,  AndaL  86-78  61*70 

0*20   

«r.    0-90 

tr. 

0-SO 

0-66=100-89  Jerem. 

16.  Ejilyola,  FinL          87*41  61*26 

1*86   



=100-63  Arppe. 

17.  BrazU                 (|)370S  61*45 

1*17     *-. 

...  .... 

18.  Lancaster,    auul3909  68-56 

0-68 

0-21 

0-99=99*38  Bunsen. 

19.        "                    "    380    61-0  *e4-0     

1-6-99-5  Jackson. 

20.  Algeria,             "   36-0    61-9 

-_  — » 

_  

=98  6  Renon. 

21.  Riukiala^Ilnl.,  "    38-42  60*96 

3-20   

tr.    4*12 

<r. 

0*60 

2-60=99*80  Jerof. 
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AnaL  Ko.  4^  G.=3'164;  6,  cyanito  pseudomorphoas  after  andalnaite,  G.=3*i01 ;  6,  G.=:3'108 ; 
1,  peeDdomorphoQs  cywAte,  forming  the  exterior  of  6,  G.=8'327 ;  8^  paeudomorphous  CTanite 
after  andaluaite,  from  the  Eoralp  in  S^7ria,G.=8-648;  9,a=:3162;  10,  G.=8'12;  11,G.=3'11; 
12,  G.=3  07  ;  16,  G.=314;  17,  G.=3-10O;  20,  G.=31,  /A/=98i'. 

Pyr.,  etc. — ^B.B.  inAiaibla  With  cobalt  Bolutlon  gives  a  blue  color.  Not  decompoaed  by  adda. 
Deoompoaed  on  flision  with  oaoatic  alkalies  and  alkaline  carbonates. 

Oba. — Most  common  in  arffillaoeous  schist,  or  other  schists  imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  and  related  rocks ;  rarely  in  connection  with  serpentine.  I'ound  in  Spain,  in 
Andalusia  (first  loa  discovered),  and  thence  the  name  of  the  spedes;  in  the  Tyrol,  Lisens  val- 
ley, in  laige  cryst  with  oyanite;  in  Saxony,  at  firaunsdorf,  Bobsohutz,  Munzig,  Penig;  in  Mo- 
ravia, at  Goldenstein ;  Bavaria,  at  Lahmerwinkel,  Babensteiu,  flogenau,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Krems,  in  serpentine;  France,  Dept  of  Var,  near  Hy^es;  Bareges  in  the  Pyr- 
enees; Finland;  Russia,  at  Sdiaitansk  in  the  Ural;  Makova,  etc.,  in  Nertschindc.  In  Ireland 
at  KiUiney  Bay,  in  mica  schist;  near  Balahulish  in  Argyleshire:  Cumberland,  England.  In 
Brazil,  province  of  Mmas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

In  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  K  Eamp,^ 
at  White  Mtn.  Notch;  Boar's  Head,  near  Bye;  at  Charleston.  Vermonif  near  Bellows  Falls. 
Jfo».,  at  Westford,  abundant  in  cryst,  sometimes  rose-colored;  Lancaster,  both  varieties;  Stei^ 
ling,  chiastoUte.  Ckmn.,  at  litchileld  and  Washington,  good  cryst  Peni».,  hi  Delaware  Co.,  near 
Ijeiperville,  large  cryst ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst ;  one  weigh- 
ing 7i  lbs.,  and  a  group  of  crystals,  free  from  the  gangue,  of  about  60  lbs.  Gahfif  along  the 
Ghurchillas  rivers,  San  Joaquin  vaL,  at  crossing  of  road  to  Ft  Miller.  In  Canada,  at  L.  St  Frau- 
ds, in  reddish  trl  cryst,  in  mica  schist,  both  var.    In  N,  ScoHa,  at  Cape  Censeau. 

Alt.— Andalusite  occurs  altered  to  kaolin;  sometimes  to  mica;  aJso  to  cyanite  (anaL  5,  7, 
8);  crystals  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  from  the  Tutchaltui  Mtn.,  Nertschinsk,  afforded  Jeremejef  (1.  c.) 
Si  63-6,  *1  431,  3Pe  1*01,  fig  <r.,  Ca  096,  ^a  tr^  i.  0*8,  ign.  0-87=100-34;  G.=:2-944.  The 
crystals  were  distinctly  altered  to  a  depth  of  2  Imes,  and  this  part  was  B.B.  fhsible.  /A  /=98i'', 
the  surfaces  not  smooth. 

AitifL — ^Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fluorid  of  silicon  on  calcined 
alumina,  the  aDgle  /A  /of  the  crystal  9r,  and  composition  Si  29*5,  ^  70*2= 99*7 =£1* Si*;  also 
by  the  action  of  fluorid  of  aluminum  on  silica  (Deville  ft  Caron). 

Mtbun  Breith.,  Handh,  a  358,  1841;  Talksteinmark  FMs^Oen,  Mag.  Orykt  Sachs.,  v.  181, 
has,  as  Hausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hard- 
ness of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  colorless  streak.  G.=2'45— 
2-53 ;  a  somewhat  greasy  feeL   1,  Kersten  (Sohw.  J.,  IxvL  16);  2,  Kussin  (Ramm.Min.Ch.,  681): 

Si  £l  &n  iig 

1.  37*62  60*60  0*63  0-82=99*67.  • 

2.  3601  63-72  =99*73. 

Breithanpt  says  that  it  contains  6  p^  a  of  water;  but  neither  of  the  analyses  made  sustain  this. 

323.  FIBROUTB.  Faserkiesel  (fr.  Bohemia)  lAndacker^  Mayer's  SammL  phys.  Aufs.,  ii  277, 
1792,  Bergm.  J.,  il  66,  1792.  Kbrolite  (fr.  the  Camatic)  Bowmon,  PhO.  Trans.,  1802,  289,  835 ; 
=Bonmonite  Lucas,  TabL,  il  216, 1813.  Bucholzit  (fr.  Tyrol)  Brcmdes,  Schw.  J.,  xxv.  125, 1819. 
Sfllimanite  (fr.  Conn.)  Bawm,  Am.  J.  ScL,  viiL  113,  1824.  Worthite  Eesa,  Pogg.,  xxi.  73,  1830. 
Xenolit  Nordenak.,  Act  Soa  Sc.  Fenn.,  i  372,  Pogg.,  IvL  643,  1842.  Bamlit  Erdmann,  Ak.  H. 
Stockh.,  1842,  19.    Monrdite  (fr.  Monroe,  N.  T.)  SiUiman,  Am.  J.  ScL,  H  viiL  885,  1849. 

Monoclinic.  .  /  A  /=96®  to  98°  in  the  smoothest  crystals ;  usually  larger, 
the  faces  /striated,  and  passing  into  i-2.  Cleavage :  irl  very  perfect,  bril- 
liant Crystals  commomy  long  and  slender,  -^o  fibrous  or  columnar 
massive,  sometimes  radiatmg. 

H.=6— 7.  G.=3-3— 3*3.  Lustre  vitreous^  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayiah-white,  grayish-ffreen,  pale  olive- 
green.  Streak  uncolored.  Transparent  to  tianslucent.  Double  refraction 
very  strong ;  optic-axial  plane  irl ;  angle  about  44*'  for  the  red  ray ;  bisec^ 
trix  positive,  normal  to  O ;  DescL 
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Var.— >1.  SiUmanUB.  In  long,  atonder  eryatala,  passing  into  flbrons,  with  the  fibres  separable. 
a.=3-238,  fr.  Norwidi,  Gt,  Dana;  8-282,  fr.  id.,  Brush;  3-289,  fir.  Yorktown,  Norton. 

2.  FSrroUlt,  Fibrous  or  fine  columnar,  firm  and  oompact,  sometimes  radiated;  grayish-white  tc 
pale  brown,  and  pale  oliye-green  or  greenish-gray.  BuiAiobBUe  and  numroUte  are  here  included ;  the 
latter  is  radiated  oolumnar,  and  of  the  greeni^  color  mentioned.  G.=3'24,  fibrolite,  Bounion; 
819— 3-21,  id.,  Damour;  8*239,  bucholzite,  fir.  Chester,  Pa^  Erdmann;  3*04—3*1,  monrolite,  B. 
BUliman;  3'0'76,  id..  Brush. 

BamiUe,  from  Bamle,  Norway,  resembles  the  nxmroUte,  being  columnar  subplomose,  sQky ;  G. 
=2*984,  and  color  greenish-white  or  bluish-green.  The  analysis  of  Brdmann  (see  below)  gave  a 
large  excess  of  silioa ;  but  L.  temann  obserres  that  there  are  minute  prisms  of  quartz  among  the 
fibres  of  bamllte. 

Zenoliie  also  resemblee  fibrolite  closely,  excepting  in  the  high  spedfio  gravity,  8-58,  which  sug- 
gests an  identity  rather  with  cyanite.  But  the  prisms  are  stated  to  have  the  angle  91°,  which  is 
&e  angle  of  andalusite;  and  Desdoiseaux  says  that  it  is  optically  like  fibrolite,  and  not  like 
cyanite.    From  Petershoff,  Finland,  and  near  SL  Petersburg. 

Warihite  is  hydrous,  and  appears  to  be  a  somewhat  altered  form.  H.=:7'26 ;  odor  white ;  trans- 
lucent   Optically  like  the  abore.    From  near  St.  Petersburg. 

Oomp«— i&l  di,  as  for  andaluflite=Saica  36*8,  alumina  68*2=100,  as  in  Damour's  analysis  of 
fibrolite,  and  Connellys,  Staafs,  and  SiUiman's  of  siUimanite.  Damour  obtained  in  his  analysis 
of  sillimanite  39  p.  a  of  sihca,  and  others  still  more,  showing  apparently  that  the  mineral  is  not 
always  pure. 

Analyses  of  fibrolite,  etc :  1,  Cheneyix  (J.  d.  ]Cine6,xiT.  86);  %  B.SiIliman,  Jr.  (Am.  J.  So.,  II. 
TiiL  368) ;  3,  4,  Damour  (a  IL,  IxL  319) ;  6,  Brandes  (J.  de  I^arm.,  xcL  237);  6,  Thomson  (Ann. 
Lya  N.  York,  ill  and  Mln.,  I  235) ;  7,  A.  Erdmann  (Ak.  H.  Stockhohn,  1842,  19) ;  8,  9,  B.  Silli- 
man,  Jr.  (L  c);  10,  Bowen  (Am.  J.  SoL,  viii  118);  11,  Hayes  (Alger's  lOa^,  601);  12,  Oonnell 
(Jameson's  J.,  xxxL  232);  18,  Staaf  (Jahresb.,  xx7.  348);  H  Silhman,  Jr.  Q.  c);  15,  Damour 
(Ann.  d.  M.,  y.  xTi.  219);  16,  Norton  (This  llln.,  2d  ed.,  878,  1844);  17,  18»  Smith  &  Brush 
(Am.  J.  Sd.,  XL  xtL  49);  19,  Komonan  (l  ql);  20,  Hess  (Pogg.,  xxL  78): 


Si 

Si 

9e 

ttg 

& 

1.  Camatic,  FSfroUie 

38*00 

58*25 

0-75 

=97-00  Oheneyiz. 

2.        **             ** 

8631 

62*41 

0*70 

-99*42  SilHman.* 

3.  Brioude,       " 

87*18 

61*17 

1*06=10011  Damour. 

4.  ICorhihan,     " 

37*10 

61-03 

0*71 

1-20=100-04  Damour. 

5.  Tyrd,  BuchokUe 

6.  Chester,  Pa. " 

46*00 

5000 

2*50 

,  1 1*5=100  Brandes. 

46-40 

52-92 

<r. 

=99*32  Thomson. 

7.       "             " 

40-05 

68-88 

0*74 

0*40=100-07  Krdmann=il»  Si« 

a     "          " 

85-96 

64*43 

0*52 

=  100-91  Sillhnan. 

9.  Brandy  whie  8;p.,flbrw8 
10.  Chester,  Ct,  SiOimaniie 

36*16 

63*52 

42-66 

54-11 

200 

0-51=99*28  Bowen. 

11.        "                  " 

42*60 

54-90 

110 

0-40 

,  Oa  0-31=99-81  Hayes. 

12.        "                  " 

36*75 

58-94 

0*90 

=96-68  ConnelL 

13.        «                  « 

37-86 

58-62 

2-17 

0*40 

043=98*98  Staat 

14.        "                  " 

87*65 

62-41 

=1 00-06  SilUman. 

16.        "                   «» 

89H>6 

59*68  ^e 

1  1-42 

,  An  0*28=100*28  Damour. 

16.  Fairfield,  N.  Y.  " 

87*70 

62*75 

2*29 

-102*74  Norton.f 

1-03=99-83  Smith  A  Brush. 

17.  Mofkroliie 

87*20 

59*02 

208 

18.       " 

37*03 

61*90 

0-85=99*78  Smith  A  Brush. 

19.  XmoUte 

47*44 

62*54 

=99-98  Komonen. 

20.  W^rthOe 

40*58 

53*50 

l^ 

4-68=99*71  Hess. 

An  analysis  of  bamllte  afforded  Erdmann  (L  a)  Si  56*90,  Si  40-78,  Fe  1*04,  Ca  1*04^  F  «*.= 
99*71. 


Pyr.,  etc — Same  as  given  under  andalusite. 
Obs^— Occurs  in  gneiss,  i 


„ ^  mica  schist,  and  related  metamorphio  rodcs. 

Obserred  near  Moldan  and  Schuttenhofen  in  Bohemia  (faaerkuael);  at  Fassa  in  the  Tyrol 
(bucholzite) ;  in  the  Camatic  with  corundum  {fibrolite) ;  at  Bodenmais  in  Bayaria ;  near  Eger  in 
Bohemia ;  Marschendorf  in  Morayia ;  in  France,  in  the  vicinity  of  Issoire  in  boulders,  and  also  in 

^  One  of  Boumon's  own  specimens,  received  by  OoL  Gibbs  (from  whom  the  original  part  of  the 
Yale  Cabinet  was  obtained)  from  Count  Boumon  himselt 

f  ProC  Norton  states  that  in  his  analysis  the  excess  of  alumma  was  probably  owing  to  the 
presence  of  aluminate  of  potassa.  'vriiich  remained  with  the  alumina  after  separating  the  ozyd  of 
bon  by  caustic  potassa ;  subtractmg  this  excess,  the  analysis  oonesponds  to  those  j^  SilliiusD. 
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the  canton  of  PauDuigoet,  and  in  the  yidnitj*  of  GhaTagnao  and  Ooronae  with  cyanite  and  oorun- 
dam,  and  between  St  Eble  and  Creapignac. 

In  the  United  States,  in  MaasachuseUs,  at  Worcester.  In  CormecUcutf  at  the  falls  of  the  Yantio» 
near  Norwich,  with  ziroon,  monazite,  andoorundum;  and  at  Chester,  near  Sajbrook  {siUiTnanUe)] 
at  HumphreysTille.  In  N,  Tark^  at  Torktown,  Westchester  Ckx,  lO  m.  N.E.  of  Sing  Sing;  near 
the  road  leading  from  Pine's  Bridge  to  Yorktown  P.  Office,  in  distinct  crystals,  with  monazite, 
tremolite,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Go.  {monrolUe),  with  mioa,  garnet,  magnetite,  etc  In  Fenn^  at  Chester  on  the  Delaware,  near 
Qoeensbury  forge ;  in  Delaware  Co^  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Delawarej  at  Braodywiao  Springs. 

Fibrolite  was  much  used  for  stone  unplements  in  western  Europe  in  the  346 

'* Stone  age'*    (AnaL  3,  4.) 

The  ctystallization  of  siUimanite,  fibroHte,  buchoMte,  and  also  of  bamlite 
andzenoUte,  was  first  shown  to  be  orthorhombic  by  Desdoizeauz,  on  optical 
grounds.  Tho  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
figure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetij  of 
theorystala.  Afforded  Oa/ =105'*;  OAfn=l38''80',mA/,baok,=120'^80'. 

The  species  approiimates  closely  to  andalusite,  but  appears  to  differ  in 
its  dearage,  that  parallel  to  »-i  being  7ery  perfect,  with  none  parallel  to  /; 
and  in  its  positive  bisectrix  and  much  smaUor  optic-axial  angle. 

Named  JibrolHe  from  the  fibrous  massiTe  variety ;  btuhoktiUf  after  the 
chemist  Bucholz ;  siUimaniie^  after  ProC  SiUiman. 

324.  OTAMZTB.     Tkdo  Ueu  Sage,  Desor.  Gab.  de  rEcole  des  Mines,  154,    1784.     Sappan      ?  ?5" 
Sauature  flU,  J.  de  Phys.,  xxxiy.  813,  1789.    Beril  feuUl^t^  Sage,  J.  de  Phys.,  zxxL  39,  1789.  . 

Cyanii  (flr.  Gieiner)  Wem.,  Hoflm.,  Bergm.  J.,  877,  893,  1789;   Wem.,  ib.,  164,  1790;  Kyanite.  iH  ^ 
Disthene  it;  Tr.,  iii  101.    Bhcetizit  (fr.  Pfltschthal,  or  ancient  Rhwtia)  ITem.,  HoflOn.  Kin.,  ii. 
b,  318,  1815,  It.  b,  128,  1817. 

Tiiclinic.  In  flattened  prismfl,  having  the  planes  i-i,  i^,  I^  I\  i-5,  as  in 
the  annexed  transrerse  section  (fig.  847) ;  0  rai-ely  observed.  Crystals 
oblong,  osnally  very  long  and  blade-like. 


0  A  t-t=93°  16' 
0  A  i.^=100  60 
0  A  7^=96  42 
0  A  7=98  68 
/A  i.J=122  21 
U  A  i-l=106  16 


/A  /'=97^  4' 
4rl  A  7=140  85 
U  A  7=146  41 
viA7'=18123 
i-iAi.2=169  15 

7Ai-2=166  26 


347 


Cleavage :  irl  perfect ;  i-i  less  so ;  0  imper- 
fect. Twins:  composition-face  i-t,  the  two 
planes  O  and  i^  making  angles  with  one  an-  ^ 

other;  either  WgrA^handed  or  ^i5-handed,  analogous  to  right-  and  left- 
handed  twins  of  orthoclase  (f.  314, 816,  p.  853) ;  also  a  kind  having  the  two 
ciystals  crossing  at  60°.    Also  coarsely  oladed  columnar  to  subfibrous. 

H.=5— 7-25,  the  least  on  the  lateral  planes.  G.=3-46— 3-7;  8-669, 
white  cyanite ;  8-675,  blue  transparent ;  8*661,  Tyrol,  Erdmann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins  ;  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— ^transparent.  Optic-axial  plane  inclined  about  80°  to  edge  i-t/i-5, 
and  60°  15'  to  edge  i-lj  0\  bisectrix  negative,  very  nearly  normsS  to  i-i, 

Var.— The  white  oyanite  is  sometimes  called  WkUBlxg^ 
Oonp. — i&lSi=Siliea  36*8,  alumina  63-2=100. 

Anatfsea :  1-3,  Arfredaon  (Ak.  H.  StodchoUn,  1821,  L  148,  and  Schw.  J.,  xzziy.  208) ;  4»  Rosalea 
(Pogg^  iTiii.  160);  6,  ICangnao  (Ann.  Gh. Phys.,  xiv. 49) ;  6,  7,  A.  Erdmann  (Jahresb.,  xziv.  811); 
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2.  St  Gk>thard 

36-4 
34*88 

68-8 
64-89 

3.           ''      later  an, 

36-9 

64-7 

4.           " 

36-67 

63-11 

6.           « 

86-60 

62-66 

6.  Boraas 

87  40 

6186 

T.  Tyrol 

8.  Greiner,  Tyrol 

9.  Saualpe,  Oar. 

10.  Hei^oki,  FinL 

11.  Wermland 

87-86 
87-80 
37-92 
4212 
40-02 

6209 
62-60 
61-60 
66-83 
68-46 

12.  Lincoln  Co.,  N.  0. 

37-60 

60-40 

8,  Jacobson  (Pogg.,  Izviii.  416) ;  9,  Kofaler  (Ramm.  Hin.  Oh.,  667) ;  10,  Modeen  (Arppe  Underaokn., 
141);  11,  Igelstrom  (J.  pr.  Ch.,  hdv.  61);  12,  Smith  ft  Bruah  (Am.  J.  ScL,  IL  xvL  371): 

Si        Xl        9e 

— =100-2  Arf^edson. 

=99-22        " 

=101-6        " 

119=100-97  Bosalea. 

0-84=100-60  Marignac.    G.=8-6. 

0-52,  Cu  0  19,  ]&  0-61=100  58  Eidmann.    G.=3-6237. 

0-71=10016  Erdmaun-    a. =8-661. 

1-08=100  98  Jaoobaon.     G.=3-678. 

1-04,  Oa  0-42=l0o  98  Kohler. 

0-46,  Oa  2*21,  £[  2'66=102-78  Mod.    Bfized  with  quarts. 

2-04=100-52  ^latrom.     G.=3-48. 

1-60=99-60  Smith  ft  finish. 

Pyr.,  eto« — Same  as  for  andalusite. 

Obs.— Occnrs  principally  in  gneiss  and  mica  slate.  Foand  in  transparent  crystals  at  St  Goth- 
ard  in  Switzerland:  at  Greiner  and  Pfltsch  {rhatizUey  or  white  variety)  in  the  Tyrol;  also  in 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Pontivy,  France ;  ViUa  Rica,  South  America; 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  m 
the  Shetlands  at  Hilswickness  Point ;  in  Ireland,  at  Donegal  and  Mayo. 

In  K.  Hamp,f  at  JaSrey,  on  the  Monadnock  Mtn.  In  JTom.,  ac  Ohesterfield,  with  garnet  in 
mica  schist;  at  Worthington  and  Blanford  in  good  specimens;  at  Westfleld  and  Lancaster.  In 
Carm.,  at  Litchfield  and  Washington  in  large  roUed  masses,  with  corundum  and  massiye  apatite; 
at  Oxford,  near  HumphreysviUe,  in  mica  schist  In  Vermont^  at  Thetford  and  Salisbuiy;  at  Bel- 
lows Falls  in  short  disseminated  crystals.  In  Penri^  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Bidge  road,  back  of  Bobiu 
Hood  tayem;  at  East  and  West  Branford,  Chester  Co. ;  at  Darby  and  Hayerfoid,  Delaware  Ca 
In  Maryiandj  eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt,  Buckingham  Co.,  and  two  miles  north  of  Chancellorville,  Spotsyl- 
vania Co.  In  K,  CaroUnOy  on  the  road  to  Cooper's  gap  in  lAx^coln  Co.,  near  Crowder's  Mtn., 
with  lazulite.    A  black  variety,  associated  with  rutile,  occurs  in  North  Carolina. 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  gem,  and 
somewhat  resembles  sapphire. 

Named  from  cvovtff,  bfok  The  name  sappare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  which  it  was  called  sapphire ;  a  copy  of  this  label  U  given  in  J.  de 
Phys.,  xzziv.  213 ;  the  specimen  thus  labelled  was  fiK>m  Botriphinie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  Disffiene  is  from  Sd^  twicer  or  of  two  kinds,  and  9«ey9(, 
atrong^  alluding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions. 

Von  Kobell  has  shown  (Ber.  Ak.  Munchen,  1867)  that  the  right  and  left-handed  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  wiUi  thid  stauroscope,  a  cross  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  d&erent  order  with  the  revolution,  according  as  the 
twin  is  right-handed  or  left-handed. 

Alt. — Cyanite  occurs  altered  to  talc  and  steatite. 


A  7 


326.  TOPAZ.  Not  To»&^iou  Topasius,  Gr,,  Plin,^  or  Agric  [=Chryso]ite  pt].  OhrysolltboB 
pt  P^m.,  zzxviL  42.  Topasius  vulgaris=Chrysolithus  veterum  d$  Boot^  Gemm.,  1636.  Chryao- 
lithus  cfe  Latt,  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Sazonia  (fr.  Schneokenstein)  Smckel, 
Act  Ac.  N.  Cur.,  iv.  316.  Topas  WdU.,  117,  1747.  Topaa  pt  [rest  Beryl,  etc.]  Owwt,  48, 
1768.  Chrysolithus  (fr.  Saxony)  LimL,  Syst.  1768.  Topaze  du  Bresil,  T.  de  Saze,  de  Im^ 
Crist,  1772,  1783,  with  figs.  Si,  Xl,  Ca,  te,  Bergm.,  Opusa,  1780.  8i,  il,  and  Fluorine  Klapr^ 
Mem.  read  before  Aa  Wiss.  BerHn,  1804,  Beitr.,  iv.  160,  1807 ;  Vauq,,  J.  d.  M.,  xvi  469,  1804 
(with  ref.  to  anal,  by  Elapr.).  Pyrophysalite  (fr.  Einbo)  His.  A  Ben^  Afh.,  i.  Ill,  1806,  Qehl. 
J.,  iii.  124,  1807=Physalith  TTem.,  Hofito.  Min.,  iv.  b,  114,  1817. 

PxoNiTB.  Weisser  Stangenschori  Germ, ;  Wem.,  Ueb.  Cronst,  169,  1780.  Schorl  blanc  en 
priames strides (fr.Altenberg)iSa^«,  Min.,  I  204, 1777;  deJUsk,  Crist,  ii. 420, 1783.  Schorlartiger 
Beril  [var.  of  Beryl]  Wenk,  Bergm.  J.,  i  374,  388,  1789.  Stangenatein  [species]  KartL,  Mus. 
Leek.,  1789;  Tab.,  20,  69,  1800.    Schori  blanch&tre  DdameOL,  Sdagr.,  L  289;  Lenootite  pt  tti, 
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T.  T.,  a.  2T6,  1797.  Sdiorlite  Klapr^  GreU's  Ann.,  L  895,  1788.  Shorlite  Kirwan^  UhL,  L  286, 
1794.  Pycnite  JS;  Tr.,  iii  1801.  & + Xl  +  F  Aichok,  Schw.  J,  L  386, 1 808.  Pycnite=Topazo 
=Saioe  fluat^  alomineuse  H^  TabL,  1809. 

Orthorhombic.  /A  7=124°  17',  0  A  l-i=138°  S';a:b:  c=0-90243  : 1 : 
1-8920.  Observed  planes :  0 ;  vertical,  /,  i-i,  i-|j  ^h  ^j  i-4,t-4,  i-B ;  domes, 
f-l,  l-i,  ft,  2-t ;  l-vfi,  2-t,  J^,  3-1,  44,  8-i ;  octahedral,  i,  |,  1,  },  2 ;  1-2, 

1-2 ;  ¥4 ;  iH ;  H ;  H  H,  h,  2-2,  f 2, 4-2 ;  i-s,  fs ;  fj. 

I  A  I,  mac.,=149°  31' 
lAl,     "     =1410 

1  A  1,  ov.  6^,=88  49i 

2  A  2-1=127  26i 
2-t  A  2-1,  ov.  0,=92  42 

2  A  2,  mac., =130  22i 
i-i  A  i-5,  ov.  i-i,=115  31^- 
i4Air'i,ov.  i-i,=129  22 

Crystals  usually  hemihedral,  the  extremities  being  unlike.  Cleavage : 
basal,  highly  perfect.    Also  firm  columnar ;  also  granular,  coarse  or  fine. 


0  A  f  t=148°  68' 

6>Afl=147°  83' 

<>A2-t=118  59 

0  A  2-1=136  21 

0  A  i=152  56 

0  A  4-»=117  40 

0  A  1=145  47 

/A*-|=169  27 

0  A  1=134  25 

/Ai-J=161  16 

0  A  2=116  6 

/A*-S=150  6 

0  A  f  J=138  48 

i-i  A  i-i,  ov.  *-t,=93  11 

^a|-S=145  65 

i-iAi-2=136  35i 

0  A  1-J=160  35 

i.tA*-J=141  46 

848 


349 


862 


363 


if 


ik 


t2 


Trumbull,  Ct 


Schneckenstein. 


H.=8.  G.=3-4— 3*65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
vellow,  white,  grayish,  greenish,  bluish,  reddish  ;  pale.  Streak  uncolored. 
Transparent — subtranslucent.  Fracture  subconchoidal,  uneven.  P^o- 
electnc.  Optic-axial  plane  i-i ;  divergence  very  variable,  sometimes  differ- 
ing much  in  different  parts  of  the  same  crystal ;  bisectrix  positive,  normal 

to  a 

Var« — 1.  Ordinary.  XTsually  in  cryBtals;  common  form  prismatic.  The  basal  deavage  U  an 
easflj  observed  character.    Crystals  from  La  Paz,  Mexico,  gave  Hessenberg  /A  7=124°  26'. 

FkuMUiet  or  pyrophysaltUe^  is  a  coarse  nearly  opaque  variety,  in  yellowish-white  large  crystals 
ftom  Finbo;  it  intumesces  when  heated,  and  hence  its  name  fh>m  ^v7do,  io  Uow^  and  nvp,  fire, 

2.  PycaUU.  Structure  columnar,  but  very  compact  Has  been  considered  a  distinct;  species  on 
the  ground  of  composition  (see  anal)  and  crystallization  (made  monoclinic  by  Forchhammer). 
But  Rose  has  made  oul;  that  the  cleavage  is  the  same,  and  the  form  probably  the  same;  and 
Desdoizeauz  has  shown  that  the  optical  characters  are  those  of  topaz.  Finally,  Rammelsbeiig's 
recent  analyms  gives  the  same  composition.    Named  fh>m  itvK¥6i^  thick. 

Oomp«--£l&,  with  one-lffth  of  the  oxygen  of  the  silica  replaced  by  fluorine;  or,  spedaUy,  Si 
(i8iO*-hiSiI^=Silicon  16-17,  aluminum  29*68,  oxygen  8467,  fluorine  2068=100;  or,  SOioa 


3cy 
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16*2,  fiilidc  floorid  28*1,  alnmina  65-7=100.    The  formula  agrees  with  Stadetor^s  reBulta,  wfac 
ahowB  (J.  pr.  Ch.,  xdx.  65)  that  the  fluorine  present  amounts  to  about  20*68  p.  c.  (see  below). 

Analyses:  1-3,  Berzelius (Schweig  J.,  xvL  423,  AfhandL,  ir.  236);  4,  5,  Forchhammer  (J.  pr. 
Ch.,  xzix.  196,  zxz.  400);  6-10,  Bammelsbexg  (J.  pr.  Ch.,  xcri  1);  11,  BuoholE  (Schw.  J.,  L 
385);  12,  Berzelius  (L  a);  13,  Forchhammer  (L  c.);  14^  Rammelsberg  (L  a): 


Si 


£1 


F 


1.  Auerhach,  Saxony 

34-24 

57-46 

14-99  Berzelius. 

8401 

68-38 

16-06  Berzelius. 

34*86 

67*74 

1602  BerzeUus. 

4.  Finbo,           " 

36-66 

55*16 

17-79  Forchhammer. 

6.  Trumbull,  Gt 

36-39 

65-96 

17-86  Forchhammer. 

6.  Schneckenstein 

(!)  38-68 

56*54 

1.  Schlackenwald 

(1)83-37 

56*76 

18-54  Ramm.    a.=3*520. 

8.  Adun-Tschilon 

38*56 

56-28 

18*80  Bamm.    G.=3*668. 

9.  BrazU 

(})  33*78 

57*39 

16*12  Ramm.    G.=8*561. 

10.  Trumbull 

32-38 

55-32 

1612  Ramm.    G.=8*514i. 

11.  Altenberg,  Fycniie 

36-0 

48-0 

16*5  Bucholz. 

12. 

88-48 

6100 

1709  Berzelius. 

13.          "               " 

89  D4 

51-26 

18*48  Forchhammer. 

14. 

33*28 

55-82 

1612  Ramm.    G.=8-514. 

Na  10  gaye  0*66  ign. 


1. 

2.  BracU' 


DoTille  (0.  R.,  Ill  782)  obtained  for  topaz : 
Si  Si  Si 


22-3 
25*1 


54*3 
63*8 


6*6 

5-8 


17-8=100-4. 
15-7=100*4w 


Klaproth,  in  1796  (Beitr.,  I  10),  found  that  pycnite  lost  26  p.  c.  in  a  poroel^n  oven;  end 
Forchhammer  (J.  pr.  Ch.,  xxix.  194,  xxx.  400)  obtained  for  the  loss,  at  the  fusing-point  of  iron,  of  the 
topaz  of  Trumbull,  Ot,  23-536  p.  c. ;  of  Brazfl,  2303 ;  of  Finbo,  24*80.  H.  St.  Claire  Deyille  states 
(C.  R.,  xxxYliL  817)  that  topaz  loses  its  fluorine  as  fluorid  of  silioon ;  28  p.  c  of  this  fluorid,  in  his 
trials,  passed  oft  In  recent  experiments  made  under  Rammelsberg's  direction,  the  Finbo  nuneral 
lost  in  a  poroekin  oren  22*98  p.  c;  Schneckenstein  20*78;  Schlackenwald  17-73—16*23;  Trum- 
bull 16-27—19-65;  Brazfl  15-40—14*29;  Altenberg  pycnite  19*98.  The  topaz  was  not  ftisedin 
the  heating,  yet  somewhat  blistered  at,  surface.  The  Brazfl  topaz  aflbrded  Rammelsberg  after  the 
heating  in  which  15*4  p.  a  were  lost,  Si  30*22, 3(1  71-34,  F  1*66=103*12 ;  and  after  tiiiat  in  which 
the  loss  was  14*29  p.  a,  Si  3010,  M  70*38,  F  2*47=102*95,  showing  that  the  part  lost  was  not 
strictly  fluorid  of  silicon,  but  may  have  included  some  fluorid  of  aluminum.  Gt.  Stadeler  (L  a)  has 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89*9  p.  a  of  the  loss  to  be 
fluorine.  This  gives  for  the  Trumbull  topaz  (auaL  5^  21*16  F;  the  Brazfl,  20-71  F;  the  Finbo^ 
22*29,  flrom  Forchhammer's  results,  and  20  66  from  Raounelsberg's ;  for  the  Saxon,  18*64  from 
Rammelsberg's  trials,  and  *20'68  from  Deville's;  the  mean  of  the  whole  20-68. 

P3rr.,  eto.— B.B.  infosible.  Some  varieties  take  a  wine-yeUow  or  pink  tmge  when  heated. 
Fused  in  the  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobalt 
solution  the  pulverized  mineral  gives  a  fine  blue  on  heatbig.  Only  partially  attadced  by  sulphuric 
add.    Gt.  before  ignition  8*689,  after,  8*533,  Church. 

Obs.— Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica^  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  talcose  rock,  as  in  BrazU,  with  eudase,  eta,  or  in  mica  slate. 
With  quartz,  tourmaline^  and  lithomarge,  it  forms  the  topaz  rock  of  Werner  {iopcasodeme  of  Haiiy). 
Specunens  of  quartz  crystal  fh>m  Braal,  penetrated  by  topaz,  are  not  uncommon. 

Minute  crystals  of  three  or  four  diflferent  kinds,  and  two  or  three  kinds  of  liquids,  have  been 
detected  by  Sir  David  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J.  ScL,  xil  214 ; 
and  later,  Edinb.  new  PhU.  J.,  II.  xvL  130,  Proc  R.  Soc.  Edinb.,  iv.  548,  v.  95.)    See  under  Ob- 

GAinO  COMPOU2a)6. 

Fine  topazes  come  from  the  Urals,  near  Eatharinenburg,  and  Uiask ;  in  Nertsdiinsk,  beyond 
L.  Baikal,  in  the  Adun-Tschilon  Mts.,  etc..  one  crystal  from  near  the  river  Urulga,  now  in  the  im- 
perial cabinet  at  St  Petersburg,  being  11 9  in.  long,  6^  in.  broad,  weighing  22i  lbs.  av.,  and  mag^ 
niflcent  also  in  its  perfect  transparency  and  wine-yeUow  color.  Found  also  in  Kamschatka,  of 
yellow,  green,  and  blue  colors ;  Yflla  Rica  in  Brazil,  of  deep  yellow  color,  dther  in  vems  or  nests 
in  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  crystals  in  Cairngorm,  Aberdeenshire : 
Jameson  mentions  one  which  weighed  19.oz. ;  at  the  tin  mines  of  Schladcenwald,  Zinnwald,  and 
Ehrenfriedersdorf,  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  the  Moume  mountaioJ^ 
email  limfM  crystals  with  beryl,  albite,  and  mica,  in  drusj  cavities  in  granite.   Physalite  occurs  in 
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orystalB  of  great  sice,  at  Fossum,  Norway ;  Pinbo,  Sweden,  in  a  granite  qnarry,  and  at  Broddbo 
in  a  boulder ;  one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eigh^  pounds. 

Topaz  occurs  also  in  the  Mercado  Mtn.,  in  Durango,  Mexico,  along  with  tin  ore  and  magnetite ; 
at  La  Paz,  province  of  Guanazuato.  Fycniie  is  from  the  tin  mine  of  Altenbeig  in  Saxony ;  also 
those  of  Scblackenwald,  Zinnwald  in  Bohemia,  and  Eongsberg  in  Norway. 

In  the  United  States,  in  Corm^  at  Trumbull,  with  fluor  and  diaspore ;  at  Middletown  rare : 
at  Willimantic,  with  oolumbite.  In  N.  Car,,  at  Orowder's  Mountain.  In  Uiahy  near  39**  40'  N.  and 
IIS^""  W.,  W.  of  S.  of  Salt  Lake,  in  Thomas's  Mts.,  on  Gapt.  Simaon's  return  trail  At  Trumbull 
the  crystals  are  abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are 
uaually  white,  or  with  a  tinge  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes  six 
or  seyen  inches  in  diameter. 

A  Tariety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balas 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil  From  their  peculiar  limpid- 
ity, topaz  pebbles  are  sometimes  denominated  gouttea  d^eau.  The  coarse  varieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharof,  Min.  BussL,  it  198,  844,  iil  196,  878 ;  Hessenberg,  Min. 
Not,  No.  vii  38. 

The  name  topaz  is  from  roir^^o^,  an  island  in  the  Bed  Sea,  as  stated  by  Pliny.  But  the  topaz 
of  Pliny  was  not  the  true  topaz,  as  it ''  yielded  to  the  file."  Topas  was  induded  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  ehrywUt/d, 

Alt. — Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  Uthomarge. 


820.  BUOULSB.  Hauy;  Dekmidh.,  J.  de  Phys.,  xlL  156,  1792  (without  credit  toHaCiy); 
T.  T.,  il  264^  lt97  (with  credit  to  Hatiy) ;  BdUy,  J.  d.  Mnes,  y.  268, 1799,  Tr.,  iL  1801.  Enklas 
Oen/L 

Monoclinic.  C^=79^  44'=  (?  A  i-i,  I A  7=115^  0',  0  A  14=146^  45' ; 
a:i:  ^=1-02943  : 1  : 1-5446=1  :  0-97135  :  1-50043.  Observed  planes : 
vertical,  /(*),  i4{a),  a(&),  i.2(/),  i^(a),  i^{fi\  i^(Z),  iJf  (y),  Uf.{h\ 
^^{S),  i-8(6),  i-18,  i-32;  ir\;  clinodomes,  i4(n\  14(<>),  |-l(?),  24,  34; 
hemidomes,  ^',  ^*,  1-i ;  hemioctahedral,  1,  -1  (t^) ;  1-2  {d)y  -1-2  (r),  ^2  (a) ; 

3^W,  V^H,  H(2/y  6-H«);  -i-3(«);  H(/);  i-H*),  -a-H*");  f*W; 
¥^(*);H(p),HW;2-t(a'). 


a  A  7=122°  80' 
a  A  *-2=107  40 
i-l  A  »-;=90 

U  A  1-1=127  6 
*4  A  -2-i=130  17 
a  A  -1=112  50 
a  A -1-2=101  53 
*4  A  14=123  16i 
a  A  1-2=104  5 

H  A  H =105  49i 
-1-2  A  -1-2=156  14 

1-2  A  1-2=151  48 
-1  A  -1,  front,=134 

2-4  A  24=130 16 
J^-J^  (m)  A  V-V=123  22 


854 


S64A. 


i 


a 


14  A  14,  top,=113"'  29' 
i4  A  H  top,=148  42 


<?Afi=16r  61' 


Cleayfkge :  i-i  very  perfect  and  brilliant ;  O,  i-i  much  leee  distinct.    Found 
cnrstals. 
7-5.    G. =8-098,  Haid.;  3-097,  blue,  from  Brazil,  Dead.;  3-096— 


onlr  in  crystals. 


Digitized  by  VjOOQlC 


380  ozTOxzr  ooxpomms. 

3*103,  fr.  Urals,  Koksch.  Lustre  vitreous,  somewhat  pearly  on  the  cleavage- 
face.  Colorless,  pale  mountain-green,  passing  into  blue  and  white.  Streak  un- 
oolored.  Transparent;  occasionally subtransparent  Fracture conchoidaL 
Very  brittle.  i)ouble  refraction  strong;  optic-axial  plane  i-»;  bisectrix 
acute,  positive. 

Oomp.— 0.  ratio  for  Be,  Xl.  Si,  fi=2  :  3  :  4  : 1,  from  Damour^B  asalyBif,  wbo  first  found  water 
to  be  a  ooliatitiient;  whence  (i fi*  + 1 Be' +| Si) Si= Silica  411,  alumina  86-8,  glodna  17*4,  water 
6*2 =100.  Fluorine  replaces  a  little  of  the  oj^gen.  Analjaee  :  1,  Beraeliua  (Schw.  J^  zxvli  73) ; 
2,  Mallet  (PhiL  Hag.,  IT.  t.  127) ;  3,  Damoor  (C  R,  zl  942) : 

Si  Si  9e  te     Be  Ca      Sn  fi[       F 

1.        43-22  80*66  2*22    2178  0-70  =»8'48  Beraeliua. 

S.        4418  81-87  1-81    21*48  0*35  =9914  Mallett 

8.  (})  41-63  34*07     1*03  16-97  014  0*84  6*04  0*38=100-60  Damour 

PyTi,  sto.— In  the  doaed  tube,  when  strongly  ignited,  BJB.  girea  off  water  (Damour).  B.B.  m 
the  forceps  cradca  and  whitens,  throws  out  pointa,  and  ftises  at  5*6  to  a  white  enameL  Becomes 
electric  by  friction,  and,  when  onoe  excited,  retains  this  propertj  for  several  hours.  Not  acted 
on  by  adda. 

Obs. — Occurs  in  Brazil,  in  the  mining  district  of  YiDa  Rica,  with  topaz  in  cbloritic  schist;  in 
the  auriferous  sands  of  the  Orenburg  district,  southern  Ural,  near  the  river  flanarka,  with  topai^ 
corundum,  cyanite,  etc.    One  Ural  crystal  measures  8  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Sdiabus  in  the  Transactions  of  the 
Boyal  Attdemy  of  Vienna,  yoL  vi.,  and  by  Kokscharof  in  Pogg.,  dlL  848,  and  his  Russian  Min- 
eralogy. 

Ettciase  reodyes  a  high  polish,  but  is  usdess  as  an  ornamental  stone  on  aooount  of  its  brittle- 


2^'^ 


Named  by  Hauy  from  i<,  eaaUy,  and  «Xatt,  (o  break,  HaOy  states  that  his  name,  Eudase.  was 
published  by  Daubenton  in  an  early  issue  of  his  Tableau  meth.  de  Min^rauz ;  but  the  particular 
edition  of  the  Tableau  (of  which  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lam^therie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Ha&y, 
in  his  Theorie  de  la  Terre,  in  1797,  gives  HaQy  frill  credit 

First  brought  to  Europe  from  &  America  by  Dombey,  in  1786. 

327.  DATOUTB.    Datolith  (fr.  Arendal)  JBtma/rk  (undescr.) ;  Xdnlen  A  Xhpr^  (}eh]en*s  J.,  vl 

1806,  Klapr.  Beitr.,  iv.  864,  1807 ;  KarsL,  Tab.,  62,  1808.    DatboUt  WenL,  1808.    Dathdite 

2  ^  i       Bnmgn,,  Min.,  ii  397,  1807.    Ohauz  borat^e  siliceuse  H^  TabL,  17,  1809.    Bsmarkit  Bamn., 

Handb.,  862,  1813.    DatoUte  Atkin,  Wxl,  1816 ;  Jameson,  iL  267, 1816.    Borate  of  lime;  Boro- 

silicate  of  lime.    Humboldtlte  Levy^  Ann.  PhiL,  IL  v.  130,  1828. 

BotrioUt  EaumL,  v.  MoU's  BfeoL,  iv.  393,  1808.  BotryoUth  KanL,  Tab.,  62,  1808.  Chaux 
borate  siliceuso  var.  ooncretionn^e-mammdonn^  JZ,  TabL,  17, 146, 1809.  Faser-datdith  Leonk.^ 
Handb.,  690, 1821.    Botryolite. 

Monoclinic.  C=Sr  54'=  0  (below)  A  i-i,  I A  7=115^  3',  0  A  14=162° 
27'  ;a'.i:  0=049695  : 1 : 1-5712.  Observed  planes :  O  {a) ;  vertical,  / 
(d),  iri  (c),  t4  (6,  rare),  i-k  (o),  i-|.  (r) ;  clinodomes,  14  (tf),  f-l  (<),  24  (y), 
44  (m)  ;  hemidomes,  2-i  (y),  -1-i  (t^),  -4-t  (t>),  -2-*  (x)^  ~3-t  (/),  -4-t  (v), 
-6-i  («),  -S4  (+) ;  hemipyramids,  f  (Aj),  1  {[),  |  {I  of  SchrMer),  2  («),  4  (/3), 
■^  W,  -6  (0,  -8  {d  of  g.);  -3-8,  -6-3  (p);  -4-2  {H):  -5^  (x)i  -3-f  {w); 
12-1  G>) ;  2.i  (A),  ^k  (3),  -f  i  (t),  -8.i  (?) ;  f  I »  {t  of  f.  858). 

0  A  -2-i=185*'  13'  0  A  f =154^  52'  O  A  6-8=108°  18' 

O  A -1-^=153  85  ^  A  1=141  49  OA4-i=121  68 

O  A  -6-i=108  37  Oa  2=130  28  Oa  8-i=107  20 

0  A  1=149  83  OA  -4=118  4  (?  A  7=90  5 
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O  A  24=147  41 
<?  A  44=128  19 
7a  2=189  32 
/A -4=157  1 
iri  A  1=111 


t-iA/=147^  82' 
i^Ai-i=128  9 
iri  A  24=90  5 
t-t  A  44=90  4 
/A  7,  front,=115  3 
24a24,ov.  0,=115  21 


i-iAi-i,ov.i^',=76M8' 
44  A  44,  ov.  0,=76  38 
72  A  2,  adj.,=131  38 

-2-*  A -4=145  34 

-»4Ai-i=134  53 
jAf,  a<lj.,=141  14 


deavage :  O  distinct    Also  botrjoidal  and  globular,  having  a  columnar 
Btmctnre ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact. 


865 


867 


IsleBoTBle. 


ToggiaiUL 


H.=5 — 5*5.  G.=2'8— 3;  2*989,  Arendal,  Haidinger.  Lustre  vitreous, 
rarely  subresinous  on  a  surface  of  fracture ;  color  white ;  sometimes  gray- 
ish, pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-green  or 
honey-yellow.  Streak  white.  Translucent ;  rarely  opaque  white.  Frac- 
ture uneven,  subconchoidal.  Brittle.  Plane  of  optical  axis  i4 ;  angle  of 
divergence  very  obtuse ;  bisectrix  nearly  normal  to  iri. 

y«r.— 1.  (Mmory.  In  orystalfl,  glassj  Id  upect  TTBoal  forms  as  in  figuies.  CryBtab  from 
Bergea  Hill,  examined  bj  Hessenberg  (ICin.  Not,  No.  iy.),  similar  to  fig.  365,  but  wanting  0,  -6-i; 
-6-1,  and  having  4^  f^  i-i    Those  of  Andreasberg  have  the  planes  0^ir\I^ir\  (these  three 
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quite  BDuJl);  -H-2h;  -4^  H  2-t;  2^,14,-4,-^'^,  2,  i  ^-4-2,-8-^,  -f-i,  -2-^  1-1  (Sdaoe- 
der,  Pogg.,  xcviiL  84,  and  Dauber,  ib.,  dii.  1 16).  Those  of  Toggiana,  as  in  fig.  860,  with  also  U^ 
f-f  -8-t,  1-i,  4,  if  -6-3,  -6-f  .  One  ot  Glen  Farg,  figured  by  Greg  ft  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  (d)  very  large,  i-i  (P)  narrow  linear,  the  clinodomes  2<,  4-i  narrow,  and  the  oo> 
tahedral  planes  -4  (small),  i  (large),  1,  2. 

The  plane  p4  is  usually  made  0,  and  0,  i-t,  and  44,  /;  but  in  that  case  the  form  is  not  so  simply 
presented  as  in  tbe  above  figures.  The  angles  of  the  Tertical  prisms  I^  i-i  are  very  nearly  identi- 
cal with  those  of  the  clinodomes  2-i,  4-t.  The  small  letters  added  to  the  crystallographic  symbds 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  ft  Miller  (Min.,  408)  and  of  Dauber. 
The  plane  i,  of  fig.  358,  makes  parallel  intersections  with  |  and  4-^  but  not  with  2  and  2^  OAt= 
140**  -l42^f-i  A  <=  about  109^^  by  measurement. 

2.  Oompad  massive.  White  opaque,  breaking  with  the  surflu»  of  porcelain  or  Wedgewood 
ware.    G.= 2*911,  Hayes;  2*983,  Chandler.    From  the  L.  Superior  region  (anaL  B). 

8.  Boiryoidal;  BoiryoUk,  Radiated  colunmar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Arendal, 
Norway. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  fi=2  :  3  :  4  :  1;  (Oa',fi«,B)Si,  in  which  fl« :  Oa^  :  B=l  :  2: 
8=Silica  37-6,  boric  add  21*9,  lime  860,  water  5'6=:2()0.    For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  zil  167);  2,  Du  Menil  (Sehw.  J.,  lii  364);  8,  4,  Bammels- 
berg  (Pogg.,  zlvil  176);  6,  Bechi  (Aul  J.  Scl,  II.  ziv.  6A);  6,  Tschermak  (Kenng.  Uebers.,  1860, 
67);  7,  Whitney  (Am.  J.  Scl,  IIL  xv.  486);  8,  0.  F.  Chandler  (ib.,  xxxviil  13);  0,  A.  A.  Hayes 
(J.  N.  H.  a,  Boston,  viii  62) ;  10,  Rammelsberg  (L  c): 


DaiolHef  Andreasberg 


'       Arendal 
lit  Capordano 
Toggiana 
L  Boyale,  DaioiUe 

8.  L.  Superior,  lokite 

9.  **  " 
10.  Arendal,  BoiryoUte 


(f) 


37-36 

38-51 

38*48 

37-66 

87-50 

88*2 

87*64 

% 

36-08 


87-41 
}8*12 


B 

21-26 
21*34 
20-31 
21-24 
22*03 
[21-2] 
r21-88l 
[21-40] 
22*40 
19-84 


Ca  tL 

35-67  6*71=100  Stromeyer. 

35-59  4-60= 1 0014  Du  Mena 

35*64  6*57 =100  Bammelsberg. 

85-41  5-70=100  Bammelsberg. 

85*34  1-56,  ^  0-85,  Mg  2*12=99-41  Bedii. 

34*9  6*7 = 100  Tschermak. 

34-68  5-80,  Sin  fr.=100  Whitney. 

35*1 1  5-73,  ^  9e  0-35=100  Chandler. 

33-23  8-97, ^  Fe 0-62, Ou 004, q'ti  1-94=9972 H. 

35*22  8-63=99*27  Bammelsberg. 


Pyr^  flto^-In  the  closed  tube  gives  off  much  water.  B.B.  fttsee  at  2  with  intumeaoence  to  a 
cl€«ur  glass,  coloring  the  flame  bright  groen.    (Gelatinizes  with  muriatic  add. 

Obs. — DatoUte  is  found  in  trappean  nxsks;  also  iu  gneiss,  dioryto,  and  serpentine;  in  me- 
tallic vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotiand,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norway, 
and  in  Uto  in  Sweden ;  at  Andreasberg,  in  veins  of  silver  ores,  in  argillaceous  schist,  witii  apo- 
phyllite,  etc. :  at  Niedeikirchen  and  Sonthofen  in  Bavaria  (the  JmmboUUM) ;  in  granite  at  Baveuo 
near  Lago  Maggiore,  one  crystal  from  which  place  measured  4^  x  3f  x  1^  inches ;  at  t^e  Seisser 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  lit  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Bosskop^  near  Freiburg,  in  Brisffau. 

Datolite  occurs  crystallized  and  massive  at  the  Bocky  Hill  quarry,  Hartford,  Conn.,  in  the 
north-east  part  of  Southington,  near  Kr.  Hamlen's,  in  amygdaloid,  both  in  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Kiddle- 
field  Falls,  Conn;  in  better  specimens  at  Bearing  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f.  355-356)  are  sometimes  half  an  inch  long,  and  nearly  pelludd ;  the  author  obtained 
from  a  transparent  crystal  of  this  locality  /a  7=11  e**  12',  giving  by  calculation  for  i-2  A  f-S  76** 
28';  the  plane  s  is  not  quite  even,  and  is  often  unpolished;  in  N.  Jersey,  at  Bergen  HiU,  in 
splendid  crystals ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  variety  (anal 
S\  in  the  Lake  Superior  region,  at  the  Kinnesota,  Quincy,  Marquette,  Asn-bed,  and  other 
mines ;  at  the  Superior  mine  near  Ontonagon,  and  on  Isle  Boyale. 

Named  from  Sarto/iat,  1o  (itvide,  aUuding  to  the  granular  structure  of  a  massive  variety.  Wener 
introduced  an  h  after  the  first  t  without  reason,  and  most  subsequent  authors  have  followed  him 
in  tills;  but  not  Earsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aikin,  Jame> 
son,  and  others. 

Levy  gave  the  name  hwnAotdHis  to  crystals  which  he  found  to  be  fiumodiiiiie^  datdito  having 
been  made  orthorhomUo  by  Haify.    WoUaston  proved  their  identify  witii  datoUto. 

Altw— Haytorito  is  datolite  altered  to  chak»doDy. 
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328.  aUABXNlTIL    Otdaoardi,  ZS.  G^  x.  14^  1868. 

Tetragonal.  0  A  1-*=159''  88' ;  6^=0-3712. 
Obeerved  planes  as  in  the  figure.  O  A  2-i=z 
143^  33',  U  A  l-i=110°  22',  i^  A  2-i=126°  27', 
i-t  A  i-2=163°  26',  i-i  A  i-3=161°  27'.  In  thin 
tables ;  fig.  862  a  top  view ;  planes  i4  sometimes 
wanting;  14  and  24  observed  in  only^  one  of 
the  two  zones.  Cleavage  parallel  to  t-i,  rather 
imperfect. 

£[.=6.  Q.=8-487.  Lustre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honev-yellow,  pale  or  dark.  Streak  uncolored, 
or  whitish-gray.    Transparent  to  translucent. 

Oomp.^(Ca+fi)  Si,  same  as  for  titanite.  Analysis  by  Gniscardi  (L  c):  Si  33-64,  ¥i  33*92,  Oa 
28'01,  Pe,  Stn  tr.    The  oompoand  is  conseqaently  dimorpTunu, 

Pyr.,  etc. — ^The  same  as  in  titanite. 

Oba.— Found  in  small  cavities  in  a  grayish  trachyte,  on  Monte  Bomma,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and  here  along 
with  sphene. 

As  dtanio  add  itself  is  trimoiphous,  it  Is  not  strange  that  a  oompoand  containing  it  should  be 
dimorphous. 

329.  TTTAlXmL  Noav.  snbstance  minerale  (fr.  Ghamouni)  Fideif  J.  de  Phys.,  zzzL  368, 
1787  ;=Pictite  DdametK,  T.  T.,  11  282,  1197.  Titanit  (fir.  Passau)  fZo^.,  Beitr.,  i  245,  1796 ; 
=TitaDe  sQiceoKudcaiie  Dauhet^ton^  TabL,  1799,  H,^  Tr.,  iy.  1801  ;=Braan  M&naken  Wem.^  Min. 
8yst,  1808,  Leonh.  Tasch.,  ill  311,  1809.  Schorl  rayonnante  en  gonttidre  [or  channelled  Actin- 
olite,  the  crysi  being  twins  with  a  reSnt  angle]  Sauamnn^  Toy.  Alpes,  !▼.  108,  1796;=8phene 
JS;  Tr.,  iiL  1801  ;=Gelb  Menaken  Wem.,  1808, 1  c. 

fi^mdiine  (fir.  Marone,  Dauphiny)  FL  d»  BeOevue^  J.  de  Phys.,  IL  443,  1800.  Spintb^  iT.,  Tr., 
It.  1801. 

ligurite  (fr.  Stura,  Apennines  (ligoria))  Vwianif  Ifem.  Aoa  QdL  QenoTa,  iiL,  J.  de  Phys., 
IzxYiL  236,  1818.  GreenoyiCe(jfr.  St  Marcel)  Ditf^  Ann.  d.  M.,  IIL  zvii.  629,  1840.  Lederite 
,  Am.  J.  ScL,  iTTJT.  357,  1840.    Aspidelite  Wmbve* 


Monoclinic.  C^=60^  ir=(?  A  14;  I A  /=113«  81',  0  A  14=159°  89' ; 
a:b  :  c=0*56586  :  1  : 1'3251.  Observed  planes :  0 ;  vertical,  i-i,  i-l,  i, 
irS  ;  clinodomes,  24, 44,  ^f-l ;  hemidomes,  -f^  (or  ^^'),  ~2-i,  -5-i,  f4,  |-i, 
1-i,  24 ;  hemioctahedral,  \,  f  1,  -1,  2,  -2, 4,  -4 ;  1-2, 2-2,  -4-2 ;  -3-8 ;  H ; 
H;l-i,-3.4,6.i,H^,l4. 


iAi^P)=119^68' 
A  1-4»)=159 
I  A  4.t(«)=128  59 
I  A  irr)=114  80 
I  A  1(«)=164  19 
i  A  2(n)=:141  44 
I  A  -1(A=189  26 
A  -2(^)=109  87 
l(s)  A  1(«)=149  43 


2(n)  A  -2(<),  ov.  /,=108^  39' 
2(n)A7(r)=152  46 
2(n)Ai^(P)=144  66 
2(7i)A2(n)=136  12 
-l(i)  A  -1(A=188  52 
-2(0  A  -2(^)=110  52 

-4  A -4=106  2 
2-2(^)  A  a-2(d)=157  16 
1.2(m?)  a  1.2(w)=164  36 
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6^h{u)  A  a(6)=140°  21' 
-S'h(m)  A  -3-Wm)=76  7 
-3.K7?i)Ai-i(J)=14127 

i^P)  A  i.3(o)=167  41 

363 


U{8)  A  4-i(A  ov.  (?,=67^  68' 
i(r)A*^P)=146  46 
l-t>)Ai^(P)=140  43 


Semeline. 


366 


Spinthere.  \K      ^^^^^^ 


370 


Lederlte. 

Cleavage:  /sometimee  nearly  perfect ;  i4  and  -1  much  less  so;  rarely 
rtn  greenovite)  2  easy,  -2  less  so;  sometimes  hemimorphic  (f.  372). 
Twins :  composition-face  i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  i4,  or  (6)  on  a  vertical  axis ;  the  former  very  common,  and 
usually  producing  thin  tables  with  a  reentering  angle  along  one  side;  some- 
times elongated,  as  in  f.  373 ;  occasionally  in  <£)uble  twins,  or  fours,  as 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

H.=5— 5-5.  G.=3'4— 3*56.  Lustre  adamantine — ^resinous.  Color 
brown,  gray,  yellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  i-l;  bisec- 
trix positive,  very  closely  normal  to  1-t  (x\ ;  double  refraction  strong ; 
axial  divergence  53°-56°  for  the  red  rays,  46-45^  for  the  blue ;  Descl. 

Oomp.,  yar^Ca+¥l)  Si,  which  ia  equiyalent  to  S  Si  (smoe  B  0+RO*=B^;  it  being  a 
8  :  2  sUicate,  like  andaluBite,  but  one  in  whidi  titanium  forms  part  of  the  haae. 
Yar.  1.  Ordinary,  (a)  Titaniie;  brown  to  black,  the  original  being  thus  colored,  also  opaque  or 
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shades,  as  jellow,  greenish,  etc., 


subtnmsliioe&l  (()  dphmt  (named  fttnn  o^^y,  a  wedge) ;  of  ] 
and  oitea  transliioent ;  the  original  was  yellow. 
LiffmUe  was  an  apple-green  sphene;   SpMhere  (or  Semeline)  a  greenish;  named  apMhere 


872 


87S 


371 


Picdte. 


Rothenkopf. 


Schwarzenstein. 


from  its  Instre,  and  semuUne  firom  eemm  lini,  flas^-eeedf  alluding  to  a  oonmum  form, 
brown,  opaque,  or  subtranshioent,  of  the  form  in  f.  369. 

2.  MangiMeakm ;  GreeTiovite,    Bed  or  rose-oolored,  owing  to  the  presence  of  a  little  manganese. 

3.  In  the  crystals  there  is  a  great  diversity  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  firom  the  occnrrence  of  the  elongation  in  the  direction  of  different  diameters  of  the 
fundamental  form,  (a)  Long  prismatio  in  the  direction  of  the  prism  I,  f.  367  of  epiiUharef 
from  Bauphiny;  short  prismatic,  in  the  same  direction,  f  369,  kdariie^  from  northern  Kew  York; 
(c)  oUong  prismatic  hi  the  direction  of  the  edge  2/2,  very  common,  f.  863-365 :  (d)  in  the  direction 
of  the  edge  -1  /  -1,  t  868  (from  Naumann);  e  in  the  direction  of  the  prism  4^  f.  371,  pictite,  and 
f.  373  twin  from  Schwarzenstein ;  (/)  not  elongated,  of  which  f.  866  is  one  example  among  many 
widely  different.  Besides  these  there  are  {g)  kemimorphic  forms,  as  in  f.  372,  the  planes  of  the 
opponte  extremities  of  the  crystal  oeing  nnlike. 

Analyses:  1,  Klaproth  (Beitr.,  L  245);  2,  8,  Bosales  and  Brooks  (Pogg.,  IxiL  268);  4,  Fuchs, 
(Ann.  Gh.  Fharm.,  xlvi.  319);  6,  U.  Bose  (Pogg.,  bcii.  253);  6,  Marignac  (Ann.  Gh.  Phys.,  IIL 
xiY.  47);  7,  Delesse  (Ann.  d.  Mines,  IV.  tL  325);  8,  T.  &  Hunt  (Am.  J.  Scl,  IL  X7.  442);  9, 
Arppe  (Anal  Pinske  Min.,  34) : 

*i  Ca 

83     =101  Klaproth. 

26-00,  te  3-93=  102-12  Brooks. 

22-25,  ^e  5-06=99  48  Bosales. 

24-18=99  91  Fuchs;  G  =3-44. 

26-61,  :^e  0-96=101-44  Bose;  a.=8-586. 

27-65,  ^e  0-76,  Hn  0-76=100  Marignao. 

24-3,  Mn  8-6=100*3  Delesse. 

28-31,  ign.  0-40=100-54  Hunt;  a=3-5. 

21-76, *e 0-76, fig  008,*1 1-05, ign. 0-88=98-62 A. 

P5rr^  etc^ — ^B.B.  some  Tarieties  change  color,  becoming  yellow,  and  frise  at  3  with  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  clear  yellowish- 
green  glass.  Imperfectly  soluble  In  heated  muriatic  acid ;  and  if  the  solution  be  concentrated 
ak>ng  with  tin,  it  becomes  of  a  fine  yiolet  color.  With  salt  of  phosphorus  in  B.F.  giyes  a  violet 
bead ;  varieties  contsining  moch  iron  roqpire  to  be  treated  with  the  flax  on  charcoal  with  metal- 
lic tia   Completely  decomposed  by  sulphuric  and  jQiuohydrio  adds. 

Obs«— Titanite  ooonrs  in  imbedded  crystals,  in  granite,  gneiss,  mica  schist,  syenite,  cblorHs 
schist,  and  granular  limettone ;  also  in  beds  of  iron  ore,  and  volcanic  rocks,  and  often  associated 
with  pyroxene,  hornblende,  chlorite^  scapolite,  sircon,  etc     Found  in  complicated  compoond 
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Si 

*i 

h2wuaa,H. 

35 

83 

2.       " 

30-63 

42-56 

3.  Aiendal,5n. 

81-20 

40*92 

4.  Schwarzenstein,  yw. 

32-52 

43-21 

5.  Snerthal,  ywK  gn. 

32-29 

41-58 

6w  Piedmont,  GreenopHe 

82-26 

88-57 

7.        "                '« 

30-4 

42-0 

8.  Grenville,  Zetferito 

31-83 

4000 

9.  Frogard,  Flnl.,  Im. 

81-08 

43-57 
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886  oxTGEN  ooMFOinims. 

• 
oryBttls  of  a  pale  greoi  odknr  and  transparent,  in  the  Griaonfl,  SwitBorland,  anodatad  with 
feldspar  and  cUonte ;  in  mica  slate  at  St  Gothard ;  slso  at  Mont  Blanc,  and  dsewheie,  in  the 
Alps;  on  crystsis  of  oaldte  at  (Sialsnohes and  Maromme, in  Baophiny  (the  apnMn  H.);  in  ankall 
reddish  arTstsls  in  the  protogtne  of  Pormensa  and  Ghanx>uni  {pietUa  Saus.);  in  large,  broad,  yel- 
lowish or  reddish-green  crystals,  with  oolorleBS  apatite,  in  a  takjoee  schist  at  Ala,  Piedmont 
iUgurUt) ;  in  pale  ydlowish-green  transparent  or  translucent  crystals,  laoeolate  in  form,  lining 
fissures  in  titanic  iron  at  Arendal,  in  Norway  {aspideliU  Weibye);  at  AchmatoTsk,  Urals ;  at  St. 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  QnenovUe  Duf.,  anaL  6,  7)  ;  at  YaL 
Maggia,  Piedmont ;  at  Schwaraenstein,  Tyrol ;  at  Felberthal  in  Pinsgau;  at  Fmgard,  in  Fmland, 
of  a  brownish-black  color  (anaL  9).  Small  crystals  occur  in  syenite  at  Strontian  in  Argyleshirey 
near  Criffel  in  Galloway;  at  Oraig  Gailleach  in  Perthshire;  in  Inyeraess;  near  Tavistock:  near 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Crow  Hill,  near  Newry,  Ireland. 

Occasionally  it  is  foond  among  yolcanic  rocks,  as  at  Lake  Laach  (semeline  of  F.  de  BeUevneX 
and  at  Andemach  on  the  Rhine. 

Occurs  in  Canada  at  GrenviUe,  Elmaley,  Burgess,  and  Grand  Calumet  Island,  in  amber-oolored 
crystals;  in  the  trachytes  of  Yamaska,  Shefford,  and  Brome  Mta.  In  Jfome,  in  fine  crystala 
atSanford,  also  at  Thurston.  In  Masa^  good  crystals  in  gneiss,  in  the  east  part  of  Lee;  at  Boltoo 
with  pyroxene  and  scapolite  in  limestone ;  at  Pelham.  In  Cbnn.,  at  TrumbulL  In  iiT.  Tork^  at  Roger's 
Rock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at 
Oouyemeur,  in  black  crystals  in  granular  limestone  with  scapolite :  in  Diana  near  Natural  Bridge, 
Lewis  Co.,  in  dark  brown  crystals,  among  which  is  the  yariety  lodenie  (f.  869),  in  which  deayage 
is  distinct  parallel  to  /;  the  crystals  are  sometimes  nearly  three  inches  square ;  at  Rossie,  BL, 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  in  Macomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-oedar  pond,  in 
the  town  of  Monroe ;  near  Edenyille,  in  light  brown  crystals,  sometimes  nearly  two  mchea  acrosBy 
in  limestone ;  fiye  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  zircon,  horn- 
blende, and  iron  ore ;  also  in  small  crystals  a  mile  south  of  Amity ;  in  Westchester  Co.,  near 
PeekskiU,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddish-brown  prisms.  In  2f.  Jersey^  at  Franklin,  of  a  honey-yellow  color.  In  Pmn.,  Bucks  Co., 
three  miles  west  of  Attleboro',  associated  with  tabular  spar  and  graphita 

The  Qtyatallisation  was  first  clearly  made  out  by  G*.  Rose  in  18Si.  For  recent  obseryations 
see  R.  ft  M.  Min.;  Dead.  Min.;  Hessenbei^  Min.  Not.,  Nos.  L  to  yii;  y.  Rath.,  Pogg.,  conr. 
466.  Breithanpt  states  that  much  sphene  is  tricUnfo  (Handb.,  il  744^  B.  H.  Ztg.,  zxy.  107).  Fig- 
670  aboye  is  ideal,  being  intended  to  exhibit  the  relatiye  positions  of  the  planes  on  the  ftiodamentel 
prism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.  Fig.  368  is  IKnn 
Naumann,  drawn  after  his  yiew  of  the  fVmdamental  form ;  and  fig.  373  (from  Hessenberg)  is  sin^i- 
Inr  in  this  respect,  but  a  side  ylew. 

Alt^^phene  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  IWnn  alteration.  CrystaLi 
of  this  kind,  found  in  a  decomposing  feldspar,  with  drcon  at  Green  Riyer,  Henderson  Co.,  !n  .  C, 
faaye  been  named  by  C.  U.  Shepard  (Am.  J.  ScL,  zxiL  96,  1856)  ZoiUfiUane,  Color  pale  yelkiwfflh- 
white ;  H.=3-6 ;  G.=2*7~8«0,  and  stated  to  contahi  12*5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Arttf.^F6rmed  in  crystals  by  heating  together  8  Si,  4  ¥i,  and  dilorld  of  calcium,  the  composi- 
tion of  them(f)  Si  30*5,  fi  41*7,  Ca  27*8=100;  and  the  manganesian  (greenoyite)  by  adding 
chlorid  of  manganese  (HautefeuiUe). 

330.  Grothitb  Dana.  (Titanite  P.  Orath^  Jahrb.  Min.,  1866, 44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  the  syenite  of  Plauen  Grund  near  Dresden,  difi'ers  in  composition  and 
deayage  from  ordinary  sphene.  The  form  is  monodinic  in  habit,  being  somewhat  like  f.  86S  and 
367 ;  but  there  is  distinct  deayage  parallel  to  one  2,  and  little  distinct  pandkl  to  the  other.  The 
ang^s  are  2  A  2=136';  2  on  1-<=155"  19'  to  166"  20':  1-t  on  ui  about  162°.  a=6-5.  G.= 
352 — 3*60.  Lustre  yitreons  to  greasy.  Color  cloye  to  biadciah-brown;  in  thin  splinters  reddish- 
brown  and  translucent    The  altered  mineral  is  isabeUa-yellow  to  pale  yellowish-brown. 

Composition  accordmg  to  Groth  (L  c.):  (})  Si  80*61,  ti  81-16,  Pe  5*83,  il,  V  2*44,  ttn  1*02,  6a 
31-84=  102-80.  It  giyes  the  0.  ratio  for  R,  B,  ti.  Si,  8-95  :  3*23  :  1216  :  16-15,  or  for  baaes  Cft 
induded)  to  silica,  24*84 :  16*16=3  :.2.  The  general  formula  is  therefore  (It*,  tA,  fi)  SL  The  analy- 
sis  corresponds  yery  nearly  to  8  Si,  6  Iti,  1  fi,  9  (Oa  ftn).  It  is  therefore  a  titanite  in  wMuh 
one-half  of  the  bases  consists  of  3  Ca'+ 1  (I^e,  Al).  If  not  a  result  of  altenUdon,  and  the  diar- 
acter  of  the  cleayage  is  a  constant  one,  it  should  rank  as  a  distinct  spades. 

CitnLLim  Castellit  Breith.,  B.  H.  Ztg.,  zzy  118,  1866.  Monodinks.  In  yery  small  and  «r- 
ceedmgly  thin  8-sided  tables,  haying  for  the  angles  of  the  rhombic  prism  118'*and62^  Cleavage: 
prismatioT  H.=6-5'— 6.  G.=3-150.  Lustre  yitreous,  somewhat  adamantine.  Ookxr  wine-jell 
km  to  wax-yellow;  straak  cotoriesS.    Fragile. 

AoQordingtoPkittneritaotaB.B.like  titanite,  giying  eyjdence  of  the  presonoe  of  tttiaBio  acid. 
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bnw,  and  sOioa,  bat  with  Ibm  of  the  fini  and  more  of  the  iMt  than  in 
pbooolite  of  Hotenkhik  Mto^  seer  Proboedit,  aod  in  that  of  SoUodii— an 
din,  hornblende,  angiie,  flmenite,  and  apatite. 


bene.    Oooon  in  the 
[  containing  alao  aani- 


831.  KBZXiHAUlTB. 


Keflhanit  A.  Erdmmm^  Ah.    H.  Stookh^   856,   1844. 
iSbAMTW,  Pogg.,  MiL  459,  1844. 


Yttrotitanii 


MonodiDic,  and  near  ephene  in  anglee. 
(calc.  from  7  A  i-i)  (fig.  874)  ;  I A  t^= 
147°,  (?A2=143°  80°7a2=153°  30', 
-2A-l=149°,i^*A2-i=125°,frommear 
sorements  with  the  common  goniometer 
by  D.  Forbes;  <?  A  7=114^  26',  and 
O  A  -1=140°  42',  from  calculations  by 
Hansteen :  faces  of  the  crystals  rather 
rough.  Twins  very  common:  plane 
of  composition  iri  (^.  375).  Cleavage 
quite  distinct,  parallel  to  2. 


C=:Oa  1^=122°,  7a 7=114° 


874 


376 


h9^* 


H.=6-5.  G.=3-619  to  872,  D.  Forbes ;  3-69.  Scheerer :  3-716— 3-788, 
Rammelsber^.  Lustre  vitreous  to  resinous.  Brownish-black:  in  splin- 
ters brownish-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Btreak-powder  grayish-brown  to  pale  dirty  yellow. 

Oomp.— (It',  It',  S)  Si,  having,  like  sphene,  titaninm  amooj 
fleaqniozTd  ahxmina^  and  traces  of  glodna,  and,  besides  Ume, 
ete. 

Analyses:  1,  %  Brdmann  (L  a);  3,  D.  Forbes  (Bdinb.  N.  Pha  J.,  JL,  i  62,  and  Ui);  4,  6, 
Bammelsberg  (Pogg.,  cyl  296): 


Dg  the  basic  metals;  batoontaininff  the 
the  protozyds,  jttria,  protozyd  of l^tm, 


& 

1^ 

Xl 

9e          Itn 

<5e 

Be 

Ca        t 

1. 

3000 

29-01 

6-09 

6-85        0-67 

0-82 

. 

18-92    9-62=100-98  Brdmann. 

2. 

29-46 

28-14 

6-90 

6-48        0-86 

0-63 

18-68    9-74=99-88  Brdmann. 

8. 

31-33 

28-04 

8-08 

*'e6-87  Jin  0-28 



0*52 

19-66    4-78=99-41  D.  Forbes. 

4.  Mas9ioe 

29-48 

26-67 

6-45 

6-76          tr. 

20-29    8-16,  Mg  0-94,  ]^  0-60,  ign. 
0-64=98-88  Ramm. 

5.  OnfsL 

28-50 

2704 

6-24 

6-90          tr. 

■""" 

1716  12-08,   Mg    #•.,   Ign.  3-59= 
100-60  Bamm. 

Bammelsberg's  analyses  afford  for  the  oxygen  ratio  between  silica  and  the  other  ingiedientB, 
anaL  4,  16*72  :  22-94=2  :  3,  and  anal  6,  16-20  :  22-71=2  :  8;  oonformmg  to  the  other  analyses 
in  the  ftindamentai  ratio  of  the  species. 

Pyr.,  etc— B.B.  foses  with  intumescenoe  easily  to  a  black  shinbg  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt  of  phosphorus 
giyes  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  yiolet  bead.  Reaction  of  man- 
ganese with  soda.    Decomposed  by  muriatic  add. 

Oba. — Occurs  near  Arendal,  Norway;  at  Bu6e,  Arkeroe,  Alve,  and  Narrestoe,  in  a  feld- 
spathio  rock,  botii  in  crystals  and  massive.  Orystals  weighing  2^  lbs.,  and  masses  of  16  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  fVom  Aire  ffave  Q.=3'72;  and  a  pale 
grayish-brown  8-603 ;  a  specimen  f^om  near  Narrestde,  G.=8'619.  The  Alve  keilhauite  has  two 
deayages  indined  to  one  another  138**  (Forbes  Ie  Dahl,  Nyt  ]£ag.  t  Nat,  xiil).  Also  from 
Snarom,  Norway. 

Named  after  Profl  Keilhau  of  Norway. 

33a.  TSOHBFFKZlfrrB.    ?lfineral  de  Ooromandel  JBtod,  Tr.,  ii  662, 1832.    Tschewkinit 

G.  Boee,  Beis.  Ural,  it  1889. 

Massive,  amorphous. 

H.=5-5-6.  G.=:4-608-4-649,  G.  Rose ;  45296,  H.  Eose ;  after  heating, 
in  powder,  4-616 ;  after  fusion,  4-717.  Lustre  vitreous.  Color  velvet-bladL 
Straik  dark  brown.    Subtranslucent  to  opaque. 


Digitized  by  VjOOQIC 


888 


OXraEN  OOMPOUNDS. 


Oomp.~E88entiaIlj  (]&*,  ttl,  S)  Si,  for  the  Ural  tscheffkinite,  as  In  keSlhauite.  Analyses :  1^ 
H.  Rose  (Fogg.,  IxiL  691) ;  2,  Hermann  (Bull  8oa  Kat  Mosoou,  zzziz.  61) ;  8,  Beadant(Tr^  L  a) ; 
4,  A.  Damour  (Bull  G.  Fr.,  zix.  660,  1862): 

&i      ti       fh      tJ      te       An   t  Oe,La,lH  Mg  Oa  &,fra     tL 

1.  Ural (t)21-04  20n 11-21     0*68   46-09    022  360   012    =101-88  R. 

2.  "        2068  16-07  20-91  2-60      917    0*76  8*46     22*80     8-25   042=100  Herm. 

8.  Africa  19-0      8*0 Pl9-0  »l-2     36-0       80     11-0=102-2  Bead. 

4.      "         1903  20-86 7-96     038    8838     027  440 180= 100-30  D. 

Hermann  showed  that  the  mineral  oontained  thoria,  and  that  Rose  had  induded  it  in  his  titacic 
add  and  oxjd  of  cerium;  his  0.  ratio  for  ^  (indnding  the  thoria),  Ti,  di  is  10  44 :  6-38  :  10*92= 
16  :  9  :  16,  and  hence  for  ft  +  ft,  di,  3  :  2,  whence  the  above  formula.  Rose's  analysis  corrosponda 
to  the  same  general  formula. 

a.  The  Ooromandel  mineral,  referred  here  by  Damour,  affords,  according  to  him,  the  O.  ratio  for 
ft+S+tt,  8i=2  :  1 ;  and  for  ft,  S,  lt=2:  1:2;  whence  the  formula  (}  ft'-hj  S+f  ft*)*  Si*. 
The  alumina  is  left  out  of  consideration  as  an  impurity.  But  including  it,  the  0.  ratio  for  bases 
and  silica  is  20*66  to  10*14,  sustaining  still  better  the  ratio  2  :  I.  Damour  has  made  a  new 
examination  of  the  mineral,  and  directly  ascertained  the  absence  of  thorium  (letter  to  the  author  of 
April  24,  1867);  he  ftirther  obsenres  that  a  little  tA  and  La  are  probably  present  with  tbe  Ce. 
Desdoizeaux  states  that  the  mineral  is  not  homogeneous,  it  consisting  of  a  brown  material  not 
acting  on  polarized  light,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The 
mineral  has  H.=6*6—6;  (}.=4-26;  lustre  vitreous,  inclining  to  resinous;  color  brownish-bladE ; 
subtranslucent 

Pjrr^  etc. — ^B.6.  glows,  then  intumesces  strongly,  becomes  brown,  and  fhses  to  a  blade  g^ass. 
Gives  with  the  fluxes  reactions  for  iron,  manganese,  and  titanic  add.  Gelatinizes  with  miviatic 
add.  The  Ck)romandel  mineral  in  a  closed  tube  yields  a  little  water.  B.B.  frises  with  intumes- 
oence  to  a  black  scoria,  feebly  magnetia  With  salt  of  phosphorus  it  gives  in  RF.  a  pale  brown 
glass,  opidine,  which  becomes  milky  in  the  O.F.  With  borax  it  affords  a  hyadnth-brown  glass, 
transparent  in  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily  by  nitric  acid, 
especoally  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  add  and  black  g^raina  of 
titanic  iron. 

Obs. — From  the  Ilmen  Mountains  in  the  Urals ;  only  a  fbw  spedmens  have  been  found.  The 
tsdieffkinite  in  collections  is  mostly  uraiorthiUe,  which  it  mudi  resembles.  AJso  fit>m  the  coast 
of  Goromandel,  whence  it  was  long  since  brought  by  Leschenault 

Named  after  the  Russian  genenU,  Tschevkin. 


7  ^/!> 


333.  STAUROUITZI,  Pierres  de  croix  de  Bobien,  N.  idees  sur  la  format,  d.  Foss.,  109,  1751 
(with  figs.).  Basaltes  crystallisatus  pt.  OronsL  (the  specimen  a  cross  of  two  brown  6-8ided 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  orwsifor^  and  Au/er  Tfat^/SifemX 
IGn.,  70,  1768.  Sdiori  crudforme  pt,  Pierres  de  oroix,  (ie  IMs^  Orist,  1772,  1788  (with  figs.). 
StauroUte  DeUmeth.,  Sciagr.,  L  298,  1792.  Grenatite  (fr.  St  Gothaid),  Sanmwre,  Yoy.  Alpea, 
g  1900,  1796.    Granatite.    Staurolith  KwrsL,  Tab.,  22,  1800.    Staurotide  H,  Tr.,  iii.  1801. 

Orthorhombic     /A  7=129°  20',  0  A  1^=124°  W\  axil  ^=1-44:06  : 
1  :  2-11233.     Observed  planes :  0 ;  vertical,  /,  i-i ;  dome,  1-f. 

376  S7T  378  Q  A  l-t=124'*  46' 

O  A  7=90 

O  A  i-t=90 

7Ai-?=115  17 

O  A  f-i,coinp.-face,=134: 21 

(?  A  H         "        =119  23 

7  A  7,  meas.,  128  30-129  30 

Cleavage:   ii  distinct,  but 
interrupted;   I  in    tracoe. 
Twins  cmcifonn :  1,  compoBition-&ce  |-i  (f.  377) ;  2,  compo6ition-&ce  |-j 
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(f.  378).  Pf  aking  |-i  and  f-f  the  planes  1-i  and  1,  on  the  ground  that  twinning 
iisnallv  takes  place  parallel  to  the  fdndamental  or  diagonal  planes  of  cmtals, 
then  1L  above  is  Ci^  and  the  true  7  A  /=109°  14',  whence  a' :  J  :  0'= 
1-4406  :  1 :  1-4082  (=i\c),'\  Crystals  often  with  rough  surfaces.  Massive 
forms  unobserved. 

BL=7--7*5.  G.=3-4— 3-8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent—nearly  or  quite  opaque.  Fracture  conchoi- 
dal.     Optic-axial  plane  i-% ;  bisectrix  positive,  normal  to  0.    . 

Oomp^  Var.— 0.  ratio  for  ft(+fiXS,  gi=l  :  4  :  2^;  for  baaee  and  silica  2:1;  wheiioe(i&' 
•i-(£l)*Si*=  (if  3  ]ft=tS+)Mg+}i*e)  Silica  28*3,  alumina  Sl-t,  protozyd  of  iron  168,  magnesia 
2-5,  water  1  -7 = 100.  Exdnding  the  water,  the  formula  may  be  (Fe*  M)*  Si' + 1 B*  Si,  equivalent 
to  a  2  :  1  silicate  containing  a  little  (Mg,Fe)'Si  (chryaolite) ;  or(]^e^^/Si'+ A(&',3!bl)Si,  that 
IB,  the  same  2  : 1  silicate  with  a  little  gehlenite. 

The  early  analysts  made  the  iron  all  sesquloxyd.  Mitscherlidi  has  pronounced  it  (J.  pr.  Gh., 
IxzxvL  1)  aJEL  protozyd  in  the  staurolite  of  St  Gothard,  Airolo,  and  Brittany.  Bammelsberg  found 
a  variety  of  ratios  in  his  analyses  of  the  mineral  from  other  localities,  the  silica  varying  from  27 
to  over  50  per  cent  But  Q.  Lochartier  has  ascertained  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  im'puriiies^  the  powder 
under  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  fluo- 
hydric  acid  on  some  crysttds  making  them  cellular,  or  even  spongy  and  fragile.  After  purtQring 
the  staurolite,  the  proportion  of  silica  was  nearly  constant,  and  the  specific  gravity  was  3*70— 3*76. 
(See  below.) 

Yar.  1.  Ordinary.  2.  Zino'SiaurolUe  (anaL  27) ;  found  at  Canton,  Ga.,  in  slender  crystals,  ^  in. 
long  and  a  line  or  less  thick,  having  a  yellowish-brown  to  cinnamon-brown  color ;  G. =3*792. 
The  crystals  have  the  planes  ^  0,  t'-i  3.  Manganese- Siauroliief  Nordmarkite  (anaL  28) ;  from 
dobmite  in  Nordmark,  Sweden,  of  cliocolate-brown  color,  with  H.=6*5,  G.=:8'54,  and  presenting 
the  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
name  Norimarkiie. 

Analyses :  1,  Elaproth  (Beitr.,  v.  80) ;  2,  Lohmeyer  (Pogg.,  Izii.  419) :  8,  Marignac  (Ann.  CIi. 
Phys^  III.  xiv.  49) ;  4-7,  Jacobson  (Pogg.,  Ixii.  419) ;  8, 9, 12,  Rammelsberg  (ib.,  criii.  699) ;  10, 31, 
Wislioenus  (J.  pr.  Gh.,  xciiL  260) ;  13,  14^  Jacobson  (Pogg.,  Ixviil  414) ;  15,  Bammelsberg  (L  c.) ; 
16^  Vauquelin  (J.  d.  M.,  viiL  854);  17,  18,  Jacobson  (L  c.);  19,  20,  Bammelsberg  (L  c.);  21,  22, 
Jacobson  (L  c) ;  23-26,  Bammelsberg  (L  a) ;  27,  Genth  (Am.  J.  Sci,  XL  xxxiiL  198) ;  28,  PaykuU 
((Efv.  Ak.  H.  Stockh.,  1866) ; 

Si      Si       9e        Itn     j*e      ftg    ign. 


1.  St  Gothard,  red 

27-00  62-25  18-60      0-26   

=98-00  Klaproth. 

a.           "         darkr. 

27-02  49-96  20-07      0-28   

=97*83  Lohmeyer. 

3.           « 

28-47  53-34  1741      0-31    

0-72 

=100-26  Marignaa 

4.            « 

30-81  46-80  18-08 

2-16 

,  Ca  0-13=97-48  Jacobson 

6.            " 

30-91  48-68  15-87  fi  119    

1-33 

=99*48  Jacobson. 

6. 

29-72  54-72  1569     

1-85 

=101-98  Jacobson. 

7.           » 

29-18  52-01[17-58] 

1-28 

=100  Jacobson. 

8.           "           hrovm 

29-60  48-58     425 M  0*96  11-50 

812 

0-76=98-72  Bamm. 

9            " 

85-05  44-18     6-21 "    ir,     11-48 

2-86 

0-95=99-73  Bamm. 

10. 

27-95  54-26    468     9-91 

2-80 

=99-50  WisUcenus. 

11.           " 

27-90  54-42    490      9-96 

2-97 

-100-16  Wislioenafl. 

12.  llaasachiiBetts,  5;^. 

28-86  49-19    320 6 1-28  13-32 

2-24 

0-43=98-52  Bamm. 

13.  Airolo,  mck 

83-45  47-23  1651 

1-99 

—99-18  Jacobson. 

14.      " 

32-99  47-92  1665 

1-66 

99-22  Jacobson. 

16.      " 

43-26  40-45    240     10*92 

2-09 

0-46=99-57  Bamm. 

16.  Brittany 

88-00  44-00  18-00      1-00   

,  Oa  3-84=94-84  Vauq. 

17.       " 

39-19  44-87  16-09      017   

0-32 

=99-64  Jacobson. 

18.       " 

40-35  44-22  15-77       0-10   

-100-44  Jacobson. 

19.       " 

60-75  34-86    2-86       ir.     10-45 

1-80 

0-88=101-10  Bamm. 

20.  Pitkaranta 

61-32  34-30    A  0-42  11-01 

2-32 

0*59=99-96  Bamm. 

21.  Polevskoi,  Ural 

88-68  47-43  15-06 

2-44 

=103-61  Jacobson. 

22.         *• 

88-38  46-97  14-60 

2-47 

=101-37  Jaoobson. 

85-15  44-02    0-88  M  1-41  12-16 

3-06 

l-27=97-96  Bamm. 
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24.  FMnoonia,  &II.             36*36  48*67  2*27  *■.    13*05  2*19  O-27=l01-8O: 

26.  Litchfield,  Ot,bk,        86*92  42*92    1*86  0*70  12*80  2*93  1*00=08-82  Bamm. 

26.  Lisbon,  K.  a              4910  37*70  «r.   10*69  1-64  0*68=99-81  Bamm. 

27.  Canton,  Ga.  (1)28-82  49*21  9*51      016   3*22  147,  2n  7*18,  ¥i  0-84,  On,  Ag 

lr.= 100-36  GenttL 

28.  Kordmark, Sweden     3606  35*18  18*73llll'61 2*61=99*08  PajknlL 

In  No.  2,  a.=3l37-8-744;  4-7,  a=3*707  In  pieoea,  3*744  In  powdw;  12,  a=3*772;  13, 
14,  0.=8'66~3-73:  17,  18,G.=3-528;  20,  a=3*266;  21,  22,  G.=8-549,  3*688;  23>  Q.=«-66; 
S4,G.=3*764;  26.  6.=3*622;  26,G.=3*413;  27,  anc^taurolite,  a.=3*792. 

Leohartier  obtained  (Bull.  Soa  Ch.,  IL  ill  376)  the  following  reaulta  after  pnriflcatioa : 


1,  2.  St  Qothard. 

3,  4.  Brittany. 

6.  Qdmper. 

6.  Bolivia. 

Silioa 

28*21          28-48 

2816        28*98 

29-16 

29*07 

Ign. 

1*60           1*60 

1-66          1-43 

1*49 

1-80 

Sp.  Or. 

3-75           3-74 

8-76          3*70 

8*76 

Before  purification  the  silica  obtained  by  him  was  for  2,  36*30 ;  3,  46*21—64*16 ;  4,  49-39;  5, 
41*36  p.  a  Nos.  3,  4,  6,  6  were  large  opaque  crystals.  He  observes  that  all  staurolite  oontains 
titanic  add,  and  that  some  magnesia  is  present 

Pyr^  eta — B.B.  infusible,  excepting  the  manganesian  variety  (anal.  28),  which  fuses  easily  to  a 
black  magoetio  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimefl  for  manganese. 
Imperfectly  decomposed  by  sulphuric  acid. 

Obs.— Usually  found  in  mica  schist,  aigillaceons  scliist,  and  gneiss ;  often  aaaodated  with 
garnet,  qyanite,  and  tourmaline. 

Oocors  with  cyanite  in  paragoniU  sdiist,  at  lit  Oampione,  Switserland,  in  poKshed,  brown,  trans- 
looent  crystals ;  at  the  Groiner  mountain,  Tyrol,  in  simple  crystals  associated  witii  cyanite,  and 
sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them ;  near  Lake  Como ;  in 
the  Tyrol;  at  Goldenstein  in  Moravia,  brown  and  transhicentj  in  large  twin  crystals  in  Brittany; 
at  Tornduff  and  near  KiUiney  in  Ireland;  at  Oporto,  St  Jago  de  Compostella,  and  at  other 
localities  mentioned  above. 

Abundant  thronghout  the  mioa  slate  of  New  England.  In  Maxne^  at  "Windham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  ctystals ;  a^  at  Mt  Abraham,  Hartwell,  and  Win- 
throp.  In  N.  Hdmp.,  brown  and  large  cryst  at  Franoonia;  at  Lisbon,  abundant  in  mioa  slate; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil ;  at  Grantham,  2  m.  Arom  Meriden,  of  a  gray  odor. 
In  Vermonif  at  Cabot  In  Maas^  at  Chesterfield,  in  fine  crystals.  In  Ckmn^  at  Bolton,  Yemon,  Litch- 
field, Stafford,  and  Tolland.  In  New  TbrAs,  small  crystals  at  the  Foes  ore 
379  bed  in  Dover,  Duchess  Co. ;  also  three  and  a  lulf  miles  ftom  New 

York  city,  on  the  Hudson.  In  Pefin.,  reddish-brown  cryst  abundant 
on  the  Wissahiooon,  8  m.  ih>m  Philadelphia.  In  GeorgiOf  at  the  lead 
mine.  Canton,  in  quartaose  mica  schist,  the  gangue  of  the  lead  ore. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  In  tesselated 
crystals  like  chiastolite,  from  Charlestown,  N.  H.,  as  represented  in 
the  accompaoylng  figure.    He  states  that  the  staurolite  mades  pass 
by  Insensible  shades  into  andalusite  mades,  where  the  mica  slate 
passes  into  argiUaoeous  slate. 

Named  from  vravptfc,  a  aroaa,    Hafiy's  diange  of  skui/roiU$  to  gkturotida  was  neither  necessary 
nor  reasonable. 
Alt. — Occurs  altered  to  steatite. 

334.  8CIBOBX.OBSITB.  Shepard,  Am.  J.  ScL,  IL  iL  251,  1846.  Fbrrotitanite  WhOney,  J.  Nat 
Hist,  Boston,  vL  46,  1849.    ?  Iwaarit  £ii<ofVa,  1861,  AI  jNSiHL,  Yei&  FinL  Min.  1852. 

Massive,  without  cleayage. 

H.=7— 7-6.  G.=3-862,  Shepard;  3-807,  Whitney ;  8-783,  in  coaree 
IK>wder,  Rammelfiberg ;  3*745,  fr.  Kaiserstuhl,  Clans.  Color  black,  some- 
times tarnished  bine,  and  with  pavonine  tints ;  streak  grayish-black.  Lus- 
tre vitreous.    Fracture  conchoidal. 

Oompy-O.  ratio  for  &+fi-f  ft  (bases),  and  si]ica=:2  : 1  nearij,  and  for  fi,  ft«  S=s4 :  4 :  S; 
"^riunco  ( |\  Oa'+  A  S^+  A  ^l)*  Bi*  and  approaching  olowl^  the  OotomaDdsl  tMhdnrJBttB^  M 
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no  ooriom,  and  seaqnioxyd  of  iron  in  place  of  alumina.  Whitney  dednoed  Ca'  5i+ 
#e  8i+C«  Ti'=8ilica  24*9,  oxyd  of  iron,  21*9,  lime  80*1,  titanic  acid  22*5= 1 00.  In  Bammelsberg's 
Beoond  analjsia,  the  silica  was  determined  onlj  by  the  loss,  and  in  two  of  the  other  analyses  there 
was  titanic  add  remaining  with  the  silica. 

Analyiies :  1,  %  Whitney  0.  a);  3,  4^  Bammelaberg  (Pogg.,  IzxviL  Itttt.,  and  Uhx,  Gh.,  886| 
former  analysis  reyised);  5,  Crossley  (This  Min.,  8d  edit,  692) ;  6,  Glaus  (Ann.  Oh.  Pharm^  cxziz. 
213): 

Ca 
29'78=99'I2  Whitney. 
80-06=100-27  Whitney. 
31*12=101'48  Bamm. 
29-88,  fe  1*67=100  Bamm. 
30*72,  Un  <r.=101-89  Crossley. 
2513,  &,  ]^a  4*22=09'38  Glaas. 
*  With  some  titanio  add. 

The  mineral  was  first  correctly  described  and  analyzed  by  Whitney.  Shepard  made  it  a  hy- 
drous Eilicate  of  sesquioiyd  of  iron,  yttria,  and  perhaps  thoria. 

Vyx^  •tc^B.B.  fuses  quietly  at  3  to  a  black  glass.  Beactions  for  Iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame^  gives  a  violet  bead.  Gektittisas 
with  muriatic  add,  the  solution  becoming  violet  when  boiled  with  meT4i11ifi  tin. 

Obs. — In  small  masses  with  elsolite  and  brookite  in  the  Osark  Mts.,  Magnet  Cove,  Arkansas. 
The  dodecahedral  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it  Found 
also  in  the  Kaiserstuhl,  in  the  vicinity  of  Oberschaff  hausen,  in  phonolite. 

Named  from  a  resemblance  to  schorl  (black  tourmaline). 

lYAABUB.  As  described  by  Kordenskiold  (Beskr.  FinL  Min.,  1866,  101),  it  has  the  characters 
of  scborlomite,  and  like  it  is  found  with  ^seolite.  It  occurs,  he  states,  both  massive  and  in 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with,  the  lustre  adamantine;  has  H.=6*0,  and 
G. =3-67— 8*69.  The  mineral  is  stated  to  consist  of  6  Si,  S  Ifi,  2  Fe,  6  Oa,  which  corresponds  to 
the  0.  ratio  for  bases  and  silica  3  : 2,  instead  of  2 :  1,  the  sdhorlomite  ratia  BJB,  Aises  to  a  black 
glass.    Ftom  Ivaar%  Finland. 

336.  8AFPHIBINB.  Sapphirin  (fir.  Greenland)  Oiesecke^  Stromeyer's  ITnters.,  L  391.   Sapphi- 
rine.    Sapphirin  pt  [rest  blue  Spinel]  Hausm^  Handb.,  427, 1847. 

Orthorhombic  ?    In  disseminated  grains,  or  aggregations  of  grains. 
H.=7— 8.    G.=3-42— 348;  3-473,  Damour.    Lustre  vitreous.    Color 
pale  blue  or  green.    Translucent.    Optically  biaxial ;  and  dichroic. 

Oomp.— O.  ratio  for  ft,  fi,  Si=l  :  4  : 
+  liSi=SKllca  14*6,  alumina  66*2, 
not  impure  corundum  or  spinel.    Perha] 
as  an  accessory.    PossiMy  a  6  : 1  sul 
mour  (BuU.  G.  Soa,  XL  vL  317,  1849) 

Si  Si  Ag 

1.  14-61  63*11  16-86 

2.  14-88  63*31  1906 

3.  14-84  68-20  19*60 


1 ;  for  bases  and  8ilica=6  :  1 ;  constituents,  3ftg+4Sl 

1 9-8=100.    The  biaxial  polarisation  shows  that  it  is 

(ililg'+i3!S^l)^di*+6^  or  a  staurolite  with  corundum 

Analyses:  1  Stromeyer  (Unters.,  i.  391) ;  2,  3,  Ba- 


Oa 
0*38 


3*92,  Sin  0*63,  Ign.  0*49=99-78  Stromeyer. 
209=99-34  Damour. 
1-90=99-44  Damour. 


Pyr.,  eta — ^B.B.  alone  and  with  borax  infhsible,  unaltered. 

Om.— Associated  with  mica  and  anthophyllite  at  Fiskenaes  in  Greenland. 

The  name  alludes  to  the  sapphire  oolor. 


APPENDES:  TO  ANHYDROUS  SILIOATES. 

336.  BUItTTITB.  Arsenlk-'Wlsmuth  Wam^  BreW^  Letzt  lOn.  Syst,  23, 62,  Hoffin.  Min.,  lY. 
a»  66, 1817.  WiamuiUende,  Eulytin,  BreiilL,  Pogg.,  ix.  276, 1827 ;  Handb.,  308.  Wismutisdies 
BIfiDde-En  BniOL,  Uib.,  66,  1880,  CJhar.,  289,  1832.  Klaselwismath  Ksntm,  Pogg^  SExriL  81, 
1883.    SilioateofBiamntii. 
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iBometric:  tetrabedral.  TJBaally  in  minute  ciyBtak,  and  ed^es  often 
rounded,  fijgs.  84,  85.  Obeerved  planes :  1,  <?,  2-2.  Cleavage :  dodecaihe- 
dral,  very  im perfect.  Twins:  plane  of  composition  paraHelto  a  dodeea- 
hedral  face.  CrystaJs  often  in  groups.  Sometimes  globular,  and  columnar, 
lamellar,  or  granular. 

H.=4-5.  G.=5'912— 6-006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.  Streak 
yellowish-gray  or  uncolored.  Bubtransparent — opaque.  Fracture  uneven. 
Kather  brittle. 

Oomp« — ^Probably  Bi^  Si*,  with  some  phosphate  and  flnorid  of  iron,  Frankenheim.  AnalysiB  hy 
Eeraten  (Pogg.,  xxvii  81) : 

Si  22-23        Bi  69-38        P  ^^^l        9e  2-40        Sin  030      HF,  £[,  and  loss  2'38=100. 

Fyr^  etc*— In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.6.  fUses  to  a  dark-yeUow 
mass,  and  gives  ont  inodorous  fumes.  Fuses  and  flroths  on  charcoal,  staining  it  jeUowish-brown, 
sometimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  at  first  greenish-yeUow 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it  ftiaes 
to  a  yellow  globule,  with  a  sOica  skeleton,  which  becomes  colorless  on  cooling. 

Obs. — ^Found  with  native  bismuth  near  Sohneeberg,  Saxony,  in  quarts,  and  at  Brftunsdor^  near 
Freiberg. 

Named  firom  rtXvror,  eanly  diagohed,  orfiuibk, 

88*7.  ATELESTTTE.    BreUK^  Ohar.,  306,  1832. 

OoGors  in  small  monodinio  crystals,  at  Schneeberg,  with  eulytito ;  they  have  a  sulphur-yeUow 
color,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent  Desdoizeaux  observes 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  polarize  light  strongly. 

Ck)ntains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOCHLOBITE.   Sogenanntor  Griineisenerde  von  Schneeberg,  Hypochlorit,  SchuloTt  8diw. 
J.,  Ixvi  41,  1832,  Dissert  de  Ferro  ochr.,  etc,  /(snce,  1832. 

Ifinuto  crystalline;  also  earthy.    H.=6.  G.=2'9— 3*04.    Lustre  vitreous,  feeble.    Oolor  green. 
Streak  light  green.    Brittle ;  fVaoture  even  to  flat  ooncboidal 
OOHP.— Analysis  by  Schuler  (L  c.): 

Si  60 24        £114-66        Bi  1303        f'e  10*64        ]^  9-62        Untr. 

Perhaps  a  mixture  of  a  sUicato  of  bismuth  and  iron,  and  a  phosphate  of  alimiina. 

B.B.  grows  dark,  but  infusible ;  a  yellow  deposit  on  the  ooaL    Insoluble  in  adds. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
Schneeberg,  Johanngeorgenstadt,  and  Br&unsdorf^  in  Saxony.  Also  reported  from  Ullersrenth, 
Yoigtiand,  in  a  bed  of  limonite. 

Named  from  iiro;(Xb>po(,  on  aooount  of  ite  green  cfalorite-like  color. 

838A.  ISOFTRE.     Tumer,  Ed.  New  Pha  J^  iii  263, 1827. 

In  oompact  masses,  with  cleavage. 

H.=6-~6*6.  G.=2-9— 3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  grayish  or 
velvet-black,  occasionally  spotted  red,  like  heliotrope.  Opaque-Hiubtransluoent  Fracture  flat 
conchoidaL    Brittle.    Acts  slightly  on  the  magnetic  needle. 

OOMP.— 0.  ratio  for  A,  fi,  Si,  1  :  8  :  6,  as  in  labradohte.    Analysis  by  Tamer  (L  o.) : 

Si  47-09        £118-91        Fe  20-07        Oa  16-48        Cn  l'94=98-44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  oolor  of  the  mineraL 
B.B.  fbses  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  silica  skeletoa  with  salft  of 
phosphorus.    With  the  adds  decomposed  with  difficulty  and  imperfecdy. 
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Vrom  BL  Jjutf  near  Pensaaoe,  In  a  qnarisoae  granita  witii  vonrmaHna  and  tin  ore,  n  pleoee  two 
incbes  in  diameter.    Also  in  breooia  on  the  Oalton  Bm,  Sdinboigh,  with  limonite. 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Speciee. 

I.  Thb  Gbnerajl  SscrnoN  of  Hydrous  Silioateb.  Includes  all  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  Margarophjllites. 

1.  Bisilicates. 

2.  Unisilicates. 

3.  Subsilicates. 

n.  Zbolttb  SscnoN.  Feldspar-like  in  constituents  and  oxygen  ratio; 
the  bases  being  alumina,  and  the  alkalies  and  alkaline  earths  (K,  !N'a,  Oa, 
Ba,  Sr),  to  the  ahnost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  l)etween  the  protoxyd  and  sesquioxyd  bases  being  1  :  8. 

III.  MABOAsopHYLLrrE  Seotion.  Micaceous  or  thin  foliated  when  crys- 
tallized I  and  plane  angle  of  base  of  prism  120°. 

On  aooonnt  of  the  uncertainties  with  reapect  to  the  relations  of  the  water  in  hydroas  silicates, 
the  basis  for  a  true  dassiflcatlon  of  them  is  to  a  large  extent  wanting.  From  the  dominance 
among  anhydrous  silicates  of  tiie  grand  subdiyisions  of  Bisilicates,  Unisilicates,  and  Subsilicates, 
the  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  spedes  may  be  wntten  according  to  either  of  these  types,  by  making  more,  or  less,  or 
none^  of  the  water  basic,*  and  consequently  all  attempts  to  define  the  limits  of  the  groups  must  be 
at  present  unsatisfactory.  Giystallographio  and  other  relations  to  anhydrous  species  give  help^ 
but  not  always  sure  guidance. 

The  following  examples  eluddate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicates  rather  than  that  of  Unisilicates,  or  the  reverse : 

LaumoTiiiie  (Ko.  342,  beyond)  has  a  dose  approximation  in  crystalline  form  to  pyroxene,  and 
this  suggests  a  relation  to  the  Bisilicates;  moreover,  its  formula  is  whoDy  pyroxene-like,  if  the 
water  is  not  basia  It  is  to  be  noted  thai  part  of  the  water  escapes  on  heating  to  100**  C. 
There  is  the  same  relation  in  form  between  peetolite  and  pyroxene,  as  long  since  shown  by 
Frankenheim;  and  the  same  formula  also,  if  the  water,  here  a  more  stable  oonstituent,  ia 
basic.  Okenile  is  very  near  hornblende,  or  another  anhydrous  bisilicate,  in  its  crystallization;  and 
it  is  also  like  it  in  formula,  if  hajtf  the  water  is  basic.  In  eadi  of  these  cases  crystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basic.  Again,  (Uoptoae  has  the 
Biu^  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basia 

rrehmie  has  an  affinity  in  its  crystallization  to  chrysolite ;  and,  if  the  water  is  aU  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  1,  or  that  of  a  Unisilicate,  as  in  chrysolite.  Oalamine 
is  approximately  isomorphous  with  prehnite,  and,  moreover,  both  are  pyroelectric ;  and  the  oxygen 
ratio  is  1 :  1,  if  the  water  is  not  basic.  FcMunite^  a  result  of  the  alteration  of  iollte,  is  equivalent 
to  iohte  plua  water.  lolite  is  a  }  silicate,  there  being  a  deficiency  of  base  for  a  truo  unisilicate; 
but  the  added  water  just  fills  up  the  defidency,  so  that,  if  the  water  is  basic,  the  species  is  strictly 
a  Unisilicate,  the  0.  ratio  for  ifl,  fi.  Si,  ]ft  being  1 :  8  :  5  :  1,  or  for  the  bases  ft+B+^E  and  silica, 
6  :  6=1 :  1.  There  seems  to  be  no  reason  for  questioning  this  baaio  relation  of  the  water;  it 
is  probable  that  the  defidency  of  base  may  lead  to  the  easy  absorption  of  water  so  characteristic  of 
iollte.  In  other  alterations  of  lolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1 :  3  :  6  :  2 ; 
the  oompound  is  apparentlythe  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  it 
in  this  case  being  basia  The  same  remarks  are  applicable  to  margarodite  and  other  hydrona 
micas  in  their  relationa  to  muaoovite  and  the  anhydrous  mioas. 
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ApophyUUe  cryBiiJliseB  in  tetngonal  forms-— famifl  tbrt  are  oommon  among  anhjdrouB  Uni^- 
catea,  and  are  unknown  among  Biailicatea.  The  apeoiea  is  therefore  arranged  beyond  aa  a  Uni- 
silicate,  but  as  a  representative  of  the  Scapolite  group  of  anhydrous  silicates.  TrUomUe  and  ThorUe 
are  iwmetric  species,  and  related  to  helvite  and  garnet;  ma  thoj  are  Unisilioates,  like  gameti  if 
the  water  be  not  basia 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  conclusions.  It  is  to  be 
hoped  that  chemistiy  will  soon  furnish  principles  that  are  encumbered  with  less  of  doubt 

The  group  of  ZeoUtes  includes  species  that  are  feldspar-like  in  haying  among  them  the  ozjges 
ratios  for  the  protozyds,  alundna^  and  silica  1:3:4,  1:8:8,1:3:  8,  1:3:9,  1:3:  12,  with 
the  only  difference  that  water  is  present  in  addition.  They  are  therefore  sometimes  spoken  of  as 
representatiyes  among  hydrous  silicates  of  the  anhydrous  feldspars.  But  this  inference^  though 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right  It  assumes  that  the  water  is  not  basia 
If  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  UnisUicates,  quite  remote  from  the 
feldspars.  Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact^  nothing  whatever  to  sus- 
tain the  relation  to  the  feldspars.  The  species  of  the  Feldspar  group  are  almost  identioal  in  angles 
and  physical  characters ;  wMle  the  seoUtes  are  exoeedingly  diverse  in  both  respects,  and  none  have 
the  feldspar  form  or  angles.  Nearly  all  the  systems  of  crystallization  are  represented  among  them, 
and  with  a  very  wide  range  in  angles.  The  feldspars  have  the  prismatic  angle  near  120° :  while 
the  zeolites  that  approach  the  fel£pars  most  nearly — that  is,  the  St&bite  group,  in  which  the  oxy- 
gen ratio  is  1  :  3  :  12,  and  the  crystallization  is  in  part  oblique — ^have  the  prismatic  angle  near  90" 
in  one  species,  and  from  ISO**  to  186°  in  others.  The  hexagonal  species,  chabazite,  levynite,  and 
gpnelinite,  usually  made  a  subgproop  among  the  zeolites,  have  widely  different  rhombohedral  angles. 

While,  then,  there  is  seeming  unity  in  the  group  of  zeolites,  there  is  actually  the  widest  diver- 
sity;  and,  when  i\illy  understood,  they  wlQ  probably  have  their  places  among  the  tTnisilicates  and 
BiBiiicates  of  the  first  section.  Analdte,  which  is  included  among  the  zeolites,  is  related  in  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  being  excluded)  to  the  anhydrous  sili- 
cate^ leucite. 

The  MargarophyUites  appear  to  constitute  a  strictly  natural  group,  although  under  a  very  vari- 
ous chemi(»l  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  have 
the  plane  angle  of  the  base  of  the  prism  120°,  the  crystallization  being  either  hexagonal  or  pris- 
matic, with  the  angles  of  base  120*  and  60°.  They  indude  talc  andpyrophyllite,  margarodite  and 
other  hydrous  micas,  chlorite,  margarite,  eta;  with  also  kaolinite  and  serpentine,  which  have 
the  same  crystallization;  and  to  these  are  added  some  species  not  yet  known  in  the  crystallized 
state,  which  appear  to  be  chemically  allied  to  the  margarophyllites.  The  true  margarophyllites 
are  below  5  in  hardness;  greasy  to  the  feel,  at  least  when  &iely  powdered;  and  not  sparry  in 
appearance  when  massive,  unless  through  pseudomorphism,  in  which  case  this  sparry  character 
is  that  of  the  original  mineral  altered  to  mike  item. 


I.  GENERAL  SECTION  OF  HYDROUS  SILICATES. 


ARRANGEMENT  OF  THE  SPECIES. 

The  oxygen  ratios  of  the  species  are  given  after  the  tables  of  formulas ;  the  1st  oolumn,  the 
0.  ratio  for  ft,  S,  gi,  £[;  2d  cohunn  for  R+fi  (or  basesX  Si,  fi.  After  the  1^  in  the  latter 
column,  a  firaction  is  added,  giving  the  proportion  of  the  water  that  is  required  to  be  added  to  the 
bases  to  make  the  ratio  that  of  the  formula.  In  pedoHie,  for  example,  all  the  water  is  to  be  added 
to  the  bases;  this  making  the  ratio  of  bases  to  silica  6  + 1 :  12=1  :  2. 

L  BISILICATES. 

L  PEOTOLITE  OB  FTBOZENOID  GROUP.  ICoaocUnic,  and  isomorphoas  with  the  Amphi- 
bole  gronp  (p.  207). 

839.  PxoTOLm  (t(Oa,]Sra)+i^ai  fiie|e4(i£E.+f(Na.,6a)) 

340.  XovALTiXB  OaSi+i£[  fiie|e46ft+iaq 
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841.  Ojuinite 

342.  Gtboliti 

343.  Lauxontitb 
343A.  LBOMHASDin 


(iCa+ifl)8i+fl 
(iCa"+*Jl)8i»+3fi[ 


n.  DIOFTASE  (OB  BEBYLLOID)  GBOUP.    Hexagonal. 


344  CATAFLKnn 
345.  Bk^TASB 
846.  GHBTBOGOLLiL 

347.  AUFin 

348.  Ck)VABITI 

m.  PIGBOSIONE  GBOUP. 

849.  PlOBOSlCINB 

360.  Spabaiti 


(i(*a,0a)«+i2r)Si«+liS 

OnSi+2fi[ 
(J(Si,Mg)+itt)8i 


AgSi+ifl 


fiie|e4(iH.+iea)+iat 
Sie|e,|(^H,  +  |€a)+aq 


Sie|0,|»(Na.,Ga)+|y&)+aq 
Sie|ei|ea  +  2aq 

sie|e.|(iH.+  i(»i,i%)) 


Sie|e.|Mg+i  aq 
Sie|e,|ttH,+iMg)+iaq 


JjipMUiiX.— 361— 856,  PTBALLOUTB,  PIOBOPHTLL)  TRATXBSXLUn^  PlTKARAHDRK,  STSAXOBIT- 
SITB»  MONRADm;  367,  Nbolitb,  9  Ag,  ^  9  Si,  4^  £[;  368,  PaugobSKITB,  6  Mg,  6  £1,  24  Si,  18 
ti ;  369,  Xtlotili,  %,  f'e,  9e^  Si;  360,  Ahthosidkbiti,  9e,  Si,  tL 


ft  fiSi  H 

BS  Si  A 

ft  fi  Si 

fi[ 

ftfiSi  a 

Pectolite         6        12    1 

5     12     l(i) 

Oataptoute 

12    6 

1    2    i 

Xonaltite        4         8    1 

4      8    1 

Dioptaae 

1         2 

12    1 

Okenite          1         4    2 

1      4    2(i) 

OhiyBocoUa 

1          2 

1    2    2 

Lanmontite    18    8    4 

12    1 

J^oroBiiuiie 

1          2 

1     2    i 

Looiihardito(?) 

Spadaite 

6        12 

5  12    4(i) 

n.  UNISniCATES. 


L  OALAMINB  (OB  CHBTSOLITHOn))  GBOUP. 
phoua  with  chrTSollto. 


Olihorhombia    Approzimatelj  iisomor- 


361.  OALAimn 

862.  YlLLABSm 

363.  Pbbhnrb 

864.  GHLORAflTBOim 


2n«Si+]%  Si|e«K2ii>+aq 

(fig,  *e)«8i+ifi[  Siie«|Clfg,  Pe).+iaq 

(ifl*+|Ca«+|Xl)«8i«  Si|e4|(tfl,+|6a+|/?Al), 

(«Oa,*a)»+|(5l,Fe))«8i»H-2fi[9i|04Ki(Na^^)+*/'(Al,Fe)), 

+|aq 


XL  THOBITE  (OB  HBLYTTOID)  GBOUP.    iBometria 
866.  TBiroMira  Si,  Oe,  La,  iM,  £[,  eta 


366.  THOBm 

867.  Omxn 

868.  JbanumnxM 


¥hSi+iid 
(Ce,ta,Di)*Si+& 


in.  FTBOSMALITB  GBOUP.    HexagonaL 

869.  PYBonuun  (i  &+f  (i'a,  An,  Fea))F9i 


fil|e«|  ¥h.+Uaq 
a|e4K6e^ia,Bi),-|-aq 


aK^,a.)4WH,+*(»^MD)). 
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IT.  APOPHTIiUTB  GBOUP.    Tetnigonii],  with  perfect  basal  cleavage. 

870.  Afophtllitb  (^Ca,&fSi+&Si  8i|e4|(iHs+i(K„ea)}i  +  Hafiies 

y.  aiSHONDITE  GROUP.    Tetragonal  and  hemihedia],  or  orthorhombic ;  lateral  deavage; 
in  short  and  small  crystals. 

371.  EDnrGTOHmi  ?(f fl+f :fta)«a  +  ffl  Siie4|(»H,+tBa),H-faq 

873.  GiBMOKDRS  (|0a+i&)+^2}Si,4i£[ 


VL  CABPHOUTB  GROUP. 

373.  Oabphoutb  (ilkl,i;b,9e)'&l«+3fi 


6i|e4|^(:iHMn,Fe).+  aq 


ft  9  Si  fi 

&»Si^ 

ft  s  Si  a    fts  Si 

ft 

Calamine            1          1 

Pyrosmalite       2         8      1          2      3 

Ktt 

Yillarsite           1         1 

Apophjllite        1         4      2 

Prehnite            2    8    6 

5    6     l(tt 

?Rdingtomte      14    7      4         5      7 

4(i) 

rOhlorastrolite  12    8 

Gismondite         1    3    4i    4i        4      4^ 

H 

Thorite              1          1 

Carpholite                1    1      i          11 

i 

?Oerite              1         1 

m.    SUBSILICATES. 

374.  Allofhact 

*l8i+6fi(oi 

•5  A)                    /9:^,ete,|6i+naq 

376.  Golltbub 

il«SiH-9fi 

876.  SoHEoTTHRrra 

il»8i«+30fl 

=8  Allophane+5  Gibbsite 

The  0.  ratio  for  fi^  Si,  fi in Allophane  is  3  :  2  :  6;  m  CoUyrite  6  :  2  :  9;  in  Schrotterite  4:1:5. 
The  species  Eudase  (p.  879)  and  Datolite  (p.  880)  are  trae  hydroos  Sabsilicates.  The  reason  for 
placing  them  with  the  anhydrous  species  is  stated  on  page  204. 

L  BISILICATE8. 


839.  FBOTOZiITS.  Pektolith  v,  Kobdl,  Kastner's  Arch.,  xiiL  386,  1828,  xiv.  341.  PhotcOitli 
BmJOk,  Char.,  181,  1882.  Wollastonite,  Stellite,  Thamwa^  Min.,  L  180,  313.  Ratholite  dome 
ooUeciors.     OsmeHth  Breiih^  Pogg.,  ix.  183,  1827. 

Monoclinic,  iflomorphoufl  with  woUaBtonite.  Observed  planes  :  O ;  ver- 
tical, i-i,  i-f ,  i4>  ^i ;  liemidomes,  1-ij  -5-i  j  hemioctahe<u*aI,  -2.  Angles 
meaflured  by  Greg : 


880 


iri  A  l-i=95°  23' 
i-i,back,  Al-i=84:  37 
i4  A  i-J=139  30 


iriAirl  =125''  55' 
iri  A  irl  =102  30 
ir4  A  -2  =132  54 


Batho. 


ili4\t  ^'^®?y*g®'  ^.  .(orthod.)    perfect.      Twins:  com- 
*  ^       position-face  iri.  In  close  aggregations  of  acicnlar 
crystals.    Fibrous  massive,  radiated  to  stellate. 

H.=5.  G.=2-68— 2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subvitreous.  Color  whitish  or 
grayish.   Subtranslucent  to  opaque.   Tough.    For 
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Bergen  mineral  optie-axial  plane  parallel  to  orthodis^onal,  and  very  nearly 
normal  to  i4 ;  acute  bisectrix  positive,  parallel  to  ortfiodiagonal,  and  obtuse 
bisectrix  nearly  normal  to  cleavage-plane  or  i-i ;  axial  angle  in  oil,  through 
cleavage  plates,  143°— 146°;  Descl. 

Ymx. — ^Almost  always  columnar  or  fibrous,  and  divergent,  the  fibres  often  2  or  3  inches  long, 
and  sometimes,  as  in  Ajrshire,  Scotland,  a  yard.  Besemblea  in  aspect  fibrous  varieties  of  natro- 
lite,  okenite,  thomsonite,  tremolite,  and  woUastonite.  OsmeHte,  fh>m  Niederkircben,  near  Wolf- 
stein,  Bavaria,  is  coluomar  and  radiated ;  G.= 2*7 99— 2 '833,  Breith.;  color  grayish-white,  yellow- 
iah,  gray. 

Oomp.— 0.  ratio  for  ift,  Si,  £[=6  :  12  :  1 ;  whence,  if  the  water  is  basic,  (J0a+^:^a+i^§i 
=Silica  54*2,  lime  83*8,  soda  9*8,  water  2*7  =  100.  Analyses:  1.  v.  KobeU  (Eastner's  Arch.  Nat, 
xiiL  385) ;  2,  3,  J.  B.  Whitney  (Jour.  Soa  N.  H.  Boat.,  1849,  p.  86,  and  Am.  J.  Scl,  IL  vii  484) ; 
4,  J.  a  Kendall  (ib.) ;  6,  G.  J.  Dickinson  (ib.)  j  6,  J.  D.  Whitney  (Am.  J.  8cL,  IL  xxix.  205) ;  7, 
A.  J.  Scott  (Ed  N.  Phil.  J.,  liii  277) ;  8,  Heddle  (PhiL  Mag.,  TV.  ix.  248) ;  9,  Thomson  (Min.,  i  131) ; 
10,  Walker  (Heddle,  L  o.) ;  11,  Kennedy  (ib.) ;  12-16,  Heddle  (La);  17,  Adams (Millon, etc.,  Ann. 
d.  Gh.,  1848,  166);  18,  v.  KobeU  (Ber.  Ak.  Munchen  1866,  L  296,  J.  pr.  Ch.,  zcvii  4^3);  19,  Igel- 
Strom  (J.  pr.  Oh.,  Ixxzi.  396) : 

Si      Si     Pe    ttg    Ca     :Sra     i:     A 


1.  H.  Baldo 

51-80 

0-90 

83-77 

8-26 

1-57 

3-89-99-69  KobelL 

2.  I.  Eoyale 

53-45 

4-94 



31-21 

7-37 

tr. 

2-72=99-69  Whitney. 

3.        »* 

55-66 

1-45 

— 

_ 

32-86 

7-31 

.... 

2-72=100  Whitney. 

4.  Bergen  Hill 
5. 

5400 

1-90 

3210 

8-89 

tr. 

2-96=99-85  KendaU. 

5500 

110^ 

32-53 

9-72 

.-^ 

2-75=101-10  Dickinson, 

6.         "         "            (1)64-62 

Jel-ll* 

82-94 

8-96 



[2-37]=100  Whitney. 

1.  Talisker,  Skye 

52-01 
53-82 

1-82 



0-39 

32-85 
29-88 

7-67 
9-55 

6-06=99-80  Scott. 

8.        "            " 

2-73 

3-76=99-74  Heddle. 

9.  Kilsyth,  WoOasL 

52-74 

0-67 

1-20* 

1-52 

31-63 

9-60 

2-00=99-42  Thomson. 

10.  Gostorphine  Hill 

54-00 

^-^ 

.... 

2-59 

30-79 

6-55 

... 

5-43=98-86  Walker. 

11.  OastleBock,  WoU. 

51-5 

1-0 

82-0 

8-5 

.-.i_ 

6-0=98-0  Kennedy. 

12.        "        "        ** 

5306 

0-75 

33-48 

9-98 

-^ 

3-13=100-40  Heddle. 

13.  Batho,  yj&rwtf 

52-58 

0-88 

32-79 

9-7  5<» 

— 

8'04=98-99  Heddle. 

14.        "    crystaOMie 

62-58 

1-46 



-~. 

33-75 

9-26 

— 

2-80-98-84  Heddle. 

15.  Knockdolian  Hill 

58-24 

100 

32-22 

9-57 

._ 

3-60=99-63  Heddle. 

16.  Girvan 

53-48 

0-41 



84-39 

9-88 

3-26=101-42  Heddle. 

17.  Bavaria,  Omeiiie 

52-91 

0-86 

32-96 

6-10 

2-79 

401=99-63  Adam. 

18.        «           " 

52-63 



0-37* 



84-47 

8-28* 

tr. 

2-94,  Mn  I -75=  100-44  K. 

19.  Wermland 

52-24 



l-76« 

88-83 

[8-48] 

3-70=100  Igelstrdm. 

•  With  some  MnO. 

k  The  Iron  protOKjd. 

0  With  some  KO. 

Benselius  obtained  a  fluorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (No. 
17)  makes  the  omndiie  Identical  with  pectolite.  Riegel  obtained  a  very  different  resolt  (Jahrb.  f. 
pr.  Pharm.,  ziiL  1) ;  but  v.  KobeU  has  confirmed  Adam's  result,  and  shown  that  Riegel  must  have 
had  in  hand  another  mineral 

Pjrr.,  etc* — In  the  closed  tube  yields  water.  B.B.  Aises  at  2  to  a  white  enamel  Gelatinizes 
with  muriatic  acid.    Often  gives  out  light  when  broken  in  the  dark. 

Oba. — Occurs  mostly  in  trap  and  r^ted  rocks,  in  cavities  or  seams ;  occasionally  in  metamor* 
phio  rooks.  Found  in  Scotland  at  Ratho  Quarry,  and  Castle  Rook,  near  Bdinburgh ;  at  Kilsyth, 
Gostorphine  Hill,  Loch  End,  Gurvan,  and  Knockdolian  HUl,  in  Ayrshire ;  and  at  Talivor,  etc.,  I.  Skye. 
Also  at  Mt  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained ;  at  an  iron  mine  m  Werm- 
land, associated  with  chlorite  and  caldte. 

Occurs  also  at  Bergen  Hill,  N.  J.,  in  large  and  beautiM  radiations;  compact  at  Isle  Royale,  L. 
Superior. 

Desdoizeauz  obtained  from  Bergen  crystals,  f-t  A  l-t=95''  30'  and  84**  30'.  WoUastonite  gives 
U  /S  W=95'  28',  «  A  -5-t=159'  82',  i4  A  <-}=140*  6',  i4  A  -2=98'  52'. 

340.  XOKALTITlfi.    Xonaltit  BammMerg,  ZS.  G.,  zviii  83, 1866. 

Massive.  Very  hard.  G.=2'71,  white;  2-718,  gray.  Golor  white  to  bluish-gray.  Tough. 
£^actare  splintery. 


Digitized  by  VjOOQIC 


898  OXYGBBT  OOMFOOKDB. 

0.  ratio  for  Ca,  Si,  d=:4 :  8 :  1 ;  wbenoe  4  Oa  Si+^^SQica  49*80,  lime  46*47,  water  3-13= 
TOO.    Analyses:  1,  2,  Bammelsberg  (I-  c.): 


Si 

t9          An 

ftg 

Oa 

tL 

1.  WkUe 

49*68 

1*31         1-79 

43-66 

2.  Gray 

60*26 

2-28 

0*19 

48*92 

4-07=100-71  Bammelsberg. 

Yields  water.  Inftisible  [?].  Decomposed  by  muriatic  add  (Ramm.).  Occnrs  at  Tetela  de 
Xonalta,  Mexico^  in  concentrio  layers,  with  apof^ylllte  and  bustamite. 

341.  OKZUnTB.    Okenit  v.  KobeU,  Eastner's  Arch.,  xiv.  338,  1828.    Dysdasite  OmrnO,  Bd. 
PhiL  J.,  xvi  198,  1834    Bordite  Adam,  Dnfr.  Min.,  !▼.  697,  1869. 

Oriliorhombic ?  /A  /=122°  19',  Breith.  Composed  of  a  congeries  of 
minute  acicular  crystals;  commonly  fibrous:  also  compact. 

H.=4:-5-5.  G.=2-28-2-87 ;  2-362  of  dysdadte,  Connel ;  2-28  of 
okenite,  v.  Kobell.  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  blue;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.    Subtransparent — subtranslucent.     Very  tough, 

Vmr.^  BordUe,  from  Bordoe,  one  of  the  Tvroe  islands,  is  only  a  YOiy  fine  fibrous  milk-white 
dkenite,  firm  in  texture  and  very  tough,  and  having  H.=8'6,  G.=2*33. 

Ck>mp.~0.  ratio  for  ft,  Si,  ]Q:=  1:4:2;  whence,  if  half  of  the  water  is  basic,  2:4:1;  and  the 
formula  (^  £[+i  Oa)  Si+4^=:Silica  66*6,  lime  26*4,  water  17*0=100.  It  has  the  prismatic ang^ 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analyses :  1,  2,  y.  Kobell  (L  c.) ;  8, 
Connel  (I  c);  4,  WOrth  (Fogg.,  Iv.  118);  6,  y.  Hauer  (Jahrb.  Qt,  Beidxs.,  1864,  190);  6,  Schmid 
(Fogg.,  cxzvL  143);  7,  AdamQ-  c): 

fi 

17-00,  £l  and  9e  0-63,  &  «r.=99-76  Eobea 

16*66=99*99  KobeD. 

14*71,  tin  0*22,  9e  0*82,  t.  0*23,  JTa  0*44=100'44  OonneL 

17-94,  Xl  046,  Sa  102=100*46  WOrth. 

1804,  %  «r.=100*08  Hauer. 

13*97,  Mg  1-68,  iSTa  0-23=99-72  Sdmiid.     G.=2-824. 

14*19,  £l  0*67,  fTa  1*04=97*94  Adam. 

Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  alone  becomes  opaque  and  white,  and  ftiaea  to  a 
glass.  Eflbrveeces  with  soda,  and  ftises  to  a  subtransparent  glass,  which  is  milk-white  on  cooliDg ; 
with  borax  forms  a  transparent  colorless  glass.    Gelatiniaes  readily  in  muriatic  add. 

Obs. — Occurs  in  trap  or  related  eruptiye  rocks.  Found  at  the  Faroe  Islands ;  in  Iceland ;  on 
the  island  of  Diako,  Greenland. 

342.  aTROZiira.    GuroUte  Andenon,  ybSL  Mag.,  lY.  L  101, 1861.    QyioUte. 

In  concretions,  lamellar-radiate  in  structure. 

IL=8— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming  opaque. 

Oomp.— (|0a+ilS0Si+6.     Analyses:  1,  Anderson  (L  c);  %  How  (Am.  J.  Sol,  IL  xxziL 

13): 

Si  £         Ag        Oa  &  fi[ 

1.  Skye  60*70        1-48        0-18        83-24        14*18=99*86. 

2.  N.  Scotia     61*90        1-27        0*06        29-96         1*60        1606=99*78. 

Pyr.,  etc.— In  a  closed  tube  yields  water,  intnmesoesv  and  aeparatea  into  thin  scales.  B3. 
swells  up  and  flises  with  diflioulty  to  an  opaque  enamel 

Obs^-From  the  Isle  of  Skye,  with  stUbite,  laumontite,  etc. ;  also  K.  Scotia,  26  m.  8.  W.  of  G. 
Blomidon,  between  If  argaretyille  and  Port  George,  on  apophyOite.  Reported  atoo  from  Faroe  and 
Greenland. 


Si 

Oa 

1.  Greenland 

66-64 

26-69 

2. 

66-99 

26-86 

8.  FarSe 

67*69 

26-83 

4.  Disko 

64-88 

2616 

6.      "     ^    (1)64*81 

27-23 

6.  StromSe 

67*86 

26-09 

7.  BordUe 

66-92 

26*14 
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343.  JiMXntOVmTB.    ZeoUtbe  daonaceatie  K,  Tr^  It.  1801.    Laumonlte  £,  TkbL  Ocmp.. 
1808.    Lomonit  Wiwm,  KanL  IKb.,  1808.    Sebneideiite  Jfe^^AM;  Am.  J.  ScL,  IL  xiv.  «i. 

Monoclinic.  €^=68"  iCK,  /A  7=86°  16'  O  A  14=161°  9' ;  a  :  J  :  c= 
0*516  : 1  :  0*8727.  Observed  planes  as  in  the  annexed  %are8.  Prism  ij 
-with  the  very  obliqne  terminal  plane  2-»,  the  most  common  form.  Cleav- 
age :  «-l  and  /  perfect ;  »-» imperfect 


O  A  7=104°  20' 
Ohiri-lQl  20 
O  A  2-»,  adj.,=122  69 
^  A -1=148  22 

0  A  1=188  8 
t4A-l=118  16 
iA  A  1=120  14 

-1  A  -1,  front,=188  28 

1  A  1,  front,=119  82 
iri  A  2^=126  41 

7a -1=135  68 
7a  1=117  87 
7a  2-*=113  30 
7a  »-*=133  8 
7a  »-1=136  52 


881 


n 


38S 


ICtOatinL 


Haelgoet 


Twins :  composition-face  i4.    Also  colnmnar,  radiating  or  diverffent. 

H.=8'6— 4.  Q.=2-25— 2-86.  Lnstre  vitreons,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak nncolored.  Transparent — ^translucent;  becoming opaqne and 
usually  pulverulent  on  exposure.  Fracture  scarcely  observable,  uneven. 
Not  very  brittle.  Double  refraction  weak ;  optic-axial  plane  i4;  divergence 
52^  24'  for  the  red  rays ;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
with  a  normal  to  i-i ;  DescL 

V«r«— Lanmontite  of  Huelgoet  has  Q.=2'29;  of  Sarntbal,  l^rol,  2*28  (Gericke);  of  Flauen- 
sober  amnd  (Gericke)  and  HeMngfors  (Arppe)  2*31 ;  of  the  red,  firom  L  Sl^e,  2'252  (J.  W.  Mal- 
let). Gaporctofufe  oooors  in  pearly  monoolimc  orrstalBy  of  a  fleah-red  color,  having  G.=2*47,  and 
H.=8-6. 

Oomp.--0.  ratio  for  ft,  S,  Si,  $=1 :  3  :  8 :  4;  and  for  ft+S,  Si,  ]%=1 :  2 :  1 ;  whence  the 
formnla  (i  Oft"+iXl)  Si*+3  fi=Saica  60*9,  alumina  21*9,  lime  11*9,  w»ter  16*8=100.  Both  in 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses :  1,  2,  DufWn^y  (Ann.  d.  Mines,  lU.  viii.  608) ;  3,  Oonnel  (Bd.  N.  PhiL  J.,  1829,  282); 
4,  5,  Babo  and  DeliA  (Fogg.,  Hz.  889);  6,  Malaguti  and  Durodier  (Ann.  d.  Mines,  IV.  iz. 
825);  7,  Sj5gren  (Pogg.,  IxxvHL  416);  8,  Scott  (Bd.  K.  PhiL  J.,  1862,  liiL  284) ;  9,  10,  Qericke 
(Ann.  Oh.  Pharm.,  zciz.  110);  11,  Arppe  (An.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  Soi., 
IL  xxii  179) ;  13,  How  (ib,  xxvi  30) : 

Si  SI  Oa         A 

1.  Phipsburg,  Me.  61-98  2112  11*71  16*06=r99'86  Dafr^oy. 

2.  Cormayeur                     60*38  21*48  11*14  16*15=:99*10  Dofr^noy. 
8.  Skye                                62-04  21*14  10*62  14-92=:98*72  OonneL 
4,  ?                          62*80  22*80  12*00  14*2=100*8  Baba 

6.  ?  61*17  21*23  12*43  16*17  (k)as)=100  Delfb. 

6.  Huelgoet  62*47  22*66  9*41  16*66=100  M.  k  D. 

7.  Upaala,  red  61*61  1906  12*63  14*02,  9e  2'96=100a8  ^68ien. 

8.  LStorr  68  06  22*94  9*67  14-64=100*80  Scott 
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Si 

£l 

Oa 

9.  Somthal 

(1)61-68 

20-63 

11-60 

10.  Plaoen  Grand 

51-38 

81-98 

9-01 

11.  Helsingfors,  red 

6U-44 

18-90 

9-60 

liL  Skye^  red 

63-96 

20-18 

12-86 

13.  Port  George,  N.  B. 

61-43 

21*64 

12-07 

400  ozYassr  ooxFomros. 

1510,  Pe  0-26,  Sa  l*6T=100-e4  G«ricke. 
14-93,  Pe  0-14,  ]ffa  3-20=100-69  Gericke. 
14-61,  ¥e  2-88,  iff  a,  H  2-06,  i[g  1-04=90-48  A. 
12-42,  &,  JTa  0-87,  Ag  lr.= 100-23  Maflet 
16-26=100-44  How. 

An  impore  Swiss  laumontite  has  been  analyzed  by  Fellenberg  (Mitth.  Berne,  64,  1866). 

The  JSdelforsite  of  Retzius,  or  the  Bed  ZeoUte  o/JSdeywra,  is  referred  here  by  N.  J.  Berlin,  who 
considers  it  impure  from  mixed  silica  (qnarts),  and  related  to  the  red  zeolite  of  Upsala  analyzed  by 
him.  It  afforded  Betzins  Si  60-28,  ^1 16-42,  Oa  8-18,  Fe  41 6,  Mg  and  2dii  0*42,  !&  11-07=99-63. 
A  similar  mineral  from  Fahinn  yielded  Hisinger  Si  60*00,  ^  16*6,  Fe  1*8,  Ca  8-0,  :ft  11*6=97-0; 
while  he  obtained  for  the  iBSdelfors  zeoUte  Si  63*76,  Xl  18-47,  Fe  4*02,  Ca  10*90,  fl  11*23=98-38, 
whidi  is  near  the  composition  of  laumontite.  Bischof  has  analyzed  a  pseudovnorph  of  laiunontite 
after  orthodase  (see  Obthoolase). 

PyTi,  etc. — In  a  vacuum,  Huelgoet  laumontite  crystals,  according  to  Malag^ti  ft  Dnrocher, 
lose  in  weight  2*26  p.  c,  and,  over  sulphuric  add,  3*86  p.  a :  and  regain  the  same  in  water  or 
moist  ah*.  Heated  up  to  100"  C,  they  lose  317  p.  c. ;  to  200%  6*08  p.  c. ;  to  300",  7-28 ;  and  the 
remainder  of  the  water  only  at  a  red  heat  B.B.  swells  up  and  fhses  at  2*7 — 3  to  a  white  enamel. 
Gelatinizes  with  muriatic  add. 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  also  in  porphyry  and  syenite, 
and  occasionally  in  vems  traversing  day  slate  with  caldte.  It  was  first  olraerved  in  1786,  in  the 
lead  mines  of  Huelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  prindpal  localities  are  at  the  Faroe  Islands;  Disko  in  Greenland;  in  Bohemia^  at  Bnle  in 
clay  slate;  St.  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  exhibiting  a  radiated 
structure;  Samthal,  near  Botzen,  Tyrol;  Flauenscher  Grund,  near  Dresden;  Hartfield  Moss  m 
Renfrewshire,  accompanying  analdte;  the  amygdaloidal  rocks  in  the  Kilpatrick  hills,  near 
Glasgow ;  and  in  several  trap  rodcs  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated  with 
apophyllite,  thomsonite,  and  other  spedes  of  l^is  family ;  also  at  Port  George,  N.  S.,  in  veins  some- 
times 3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck  and  Long 
Point  Also  found  in  good  specimens  at  Phipsburg,  Maine;  also  sparingly  »t  Bradleysville, 
Litchfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss;  and  at  Southbury,  Conn.,  a 
little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veins 
of  Lake  Superior  in  trap,  and  on  I.  Boyale ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay 
and  Fond  du  Lac  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datolite,  apophyDite, 
etc ;  sparingly  at  PhiUipstown,  N.  Y.,  in  feldspar  with  stilbite,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt— Most  varieties  become  opaque  and  ommble  at  the  touch  afldr  exposure  to  the  ordinaiy 
atmosphere,  losing  1  to  2  p.  c  of  water.  Specimens  in  cabinets  can^be  best  preserved  &om  alter- 
ation by  keeping  them  in  moist  air. 

Schneideriie  (L  c)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  undergone 
alteration  through  the  action  of  magnesian  solutions.  It  is  described  by  Meneghini  as  laminate- 
radiate  in  structure,  with  H.=3.  Fig.  381  represents  a  crystal  firom  Mt  Catini  (one  received  by 
Prof.  G.  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles /A /=  86°— 
86'30',  i-»A2-i=126^  -2-f  A  »-t=148''  16', /A -1=135', -1  A -1,  fh)nt,=133*,  2^A6-»=144°. 
The  planes  had  little  lustre,  and  that  strongly  pearly.    Bedii  obtained  in  an  analysis  (L  c)  .* 

Si  47-79        £119-88        %  11*03        Ca  16*77        JTa,  &  1*63        £[  3-41=100. 

It  Aiaes  B.B.  with  intumescence,  and  gelatinizes  in  cold  adds.  Occurs  with  sloanite  in  the 
gabbro  rosso  of  Tuscany.    Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Catini 

CAPOBCiAimn  Savi  (MeuL  cost  fls.  Toscana,  il  63).  Has  been  referred  to  laumontite.  It  is 
described  by  Meneghini  as  resembling  heulandite  and  near  it  in  its  angles,  affording  (see  1 410, 
p.  444)  2-f  A  -2-t=  181°,  2-i  A  7=160*',  with  deavage  parallel  to  U  very  easy,  and  also  parallel  to 
2-t;  easy  parallel  to  -*2-i;  faces  2-i  minutely  striated ;  also  in  twins;  also  imperfectly  radiated 
foliaceous.    H.=2*6;  G.=2*470;  color  flesh-red ;  lustre  pearly. 

CoMP.— Ca'Si'+d^l  §i'+9H,  BunuL,  and  near  ]aumontite=Saica  63-0,  alumina  22*7,  lime 
12-4,  water  11-9=100.  Analyses:  1,  Anderson  (JMu  PhiL  J.,  1842,  21);  2,  Bedu  (Am.  J.  Sci., 
ILxiy.  62): 


Si 

Si 

9e 

Ca 

Ag 

JTa 

& 

a 

1. 

62-8 

21-7 

01 

11-8 

0-4 

0-3 

1-1 

18*1=100*7  Aadersan. 

2. 

62-02 

22-83 

— 

9-68 

111 

0-26 

1-11 

13-17=100-17  Bechl 
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B3,  fUses  to  a  white  enamel  without  intmneeoence.  Dissolves  easily  in  adds,  and  fonns  a 
jelly  even  in  the  cold.  Oocurs  in  geodes  with  calcite  in  the  gahbro  rosso  of  Honte  de  Gapordano, 
at  llmpmneta,  and  other  places  m  Tascany.    It  is  sometimes  aooompauied  by  native  copper. 

348A.  LBONHABDITB  JBfom(Pogg.,  lix.  336, 1843).  Near  lanmontite,  and  probably  that  species. 

IConodmia  /A  ^SS"*  30',  and  9^"  80 ;  0  A  /:=114^  Oleayage  parallel  with  /  very  perfeot, 
basal  unperfect    Also  columnar  and  granular. 

H.=8— 8*6.  G.=2*26.  Lustre  of  deayage-&oe  pearly,  elsewhere  Titreons.  White,  sometimea 
yellowish,  seldom  brownish.    Snbtranslucent    Usually  whitens  on  exposure  like  laumontite. 

Analyses:  1,  Delffs  (Pogg.,  liz.  336,  339) ;  2,  Babo  (ib.) ;  3,  4^  a.  0.  Barnes  (Am.  J.  Sd.,  n.  Z7« 
440): 


ai 

21 

Oa 

fi 

1.  SchemnitB        66*128 

2.  "               6600 

3.  Oopper  Falls    65*96 
4        '*        "        6604 

22-980 
24*86 
2104 
22*84 

9*251 
10*60 
10*49 
10*64 

11*641=100  Dellfc. 
12-30- 102*16  Babo. 
11-93=99*42  Barnes. 
11*98=99*96  Barnes. 

These  results  afford  the  foBowmg  0.  ratios  for  ft,  S,  Si,  1%:  (1)  1  :  4  :  Hi  :  4^;  (2)  1  :  4 : 
10  :  Si ;  (3,  4)  1  :  3^  :  10  :  3^.  Dolffs'  analysis  was  made  after  drying  the  mineral  at  lOO"*  G. ; 
dried  at  the  ordinair  temperature  it  gave  13*647—13*807  water,  which  corresponds  to  the  above 
formula.    B.B.  exfoliates,  teotha,  and  easQy  melts  to  an  enameL    Dissolves  in  adds. 

From  a  trachytic  rook  at  Schemnits  in  Hungary;  at  Pfltsch  in  an  earthy  chlorite,  and  near 
PredasBO  in  the  Fleims  Valley,  Tyrol,  in  a  melaphyre.  Also  at  Gopper  Falls,  Lake  Superior 
region,  a  variety  which  alters  but  little  on  exposure. 

Lewinstein  has  analyzed  two  altered  specimens  from  the  oopper  mines  of  Lake  Superior  (ZS. 
Gh.  u.  Pharm.  1860,  11^  one  (A)  containing  76  p.  a  of  the  mmeral,  the  other  (B)  81*61  p.  a,  the 
test  hnpuii^;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  exduded: 


Si 
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Oa 

jTa 
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A. 

57-92 

10-19 

1-19 

1*13 

4*69 

114 

2-68 

21*26=100. 

B. 

56*21 

22*68 

2*66 

1-81 

0*98 

3-46 

3*41 

10-51=100. 

A  gives  nearly  the  0.  ratio  1 :  2  :  12 :  8;  and  B,  1 :  5  :  13  :  4*3. 

S4A,  OATAPZiBZmL    Katapleiit  Wnlyye  dfc  Sjdgren,  Pogg.,  Ixxix.  299,  1850. 

Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,6,4;  6>A1=142°  4*,  (9a2=122°40',  (9a4=107^ 
47'.     Cleavage :  lateral  (/)  perfect ;  2,  distinct.    Also  massive. 

BL  near  6.  G.=r2'8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.    Color  light  yellowish-brown.    Streak  isabellaryellow.    Opaque. 

Oomp*— 0.  ratio  for  &,  fi^  Si,  fi=l :  2 :  6 :  2;  for  ft+fi,  Si,  &=1 :  2 :  };  whence  the  for 
mala  (i  &*+}  &)  di*+  H  &    Analyses  by  ^dgren  (1.  o.) : 


Si 

2r 

XI 

fra 

Oa 

Fe 

]% 

1. 

46*88 

29*81 

0*45 

10*83 

8-61 

0*68 

8*66=101*02. 

2. 

46-52 

29*33 

1*40 

10*06 

4-66 

0*49 

9*05=101*51. 

Pyr.,  etc* — ^In  the  oloaed  tnbe  yields  water.  B.B.  in  the  platinnm  fbroepe  flises  at  3  to  a  white 
enamel ;  with  borax  a  dear  ooloriess  glass.  Basily  soluble  in  muiiatio  aoid  withoat  gelatinising ; 
the  dilate  acid  solution  oolors  tanneric  paper  orange-yellow  (reaction  for  nroonia). 

Obs. — From  the  island  Lamoe  near  fire?ig,  Norway,  along  with  zircon,  leuoophanite,  mosan- 
drite,  and  tritomite. 

On  the  OTStalliaatUm  see  H.  Dauber,  Pogg.,  xdl  289. 


346.  DIOPTA8B.    Achurit  R  F.  J,  ffemaim,  1788,  K.  Act.  Petrop.,  xilL  389,  1802. 
raadine  IkkmeOL,  T.  T.,  iL  230, 1791.  Kupfer-Sdimangd  Wem^  1800,  Ladwift  L  03, 238,  1808. 
IMoptase  H.,  Tr.,  ill  1801.    Bmersld-Gopper  Jtmeaon.    Smaragdo-Ohaldt  M)h8^  Oundr.,  laSi. 

26 
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OXYGVS  OOMPOUNDB. 


EhombohedraL    H  A  5=126' 


884 


24' ;  0  A  5=148^  88' ;  a=0-5281. 
Obeerved  planes :  rhombohedral,  1  {R)^ 
2,  -2;  hemi-flcalenohedral  on  three  al- 
teraate  edges,  as  in  the  figure,  with  also 
2* ;  also  1  ;  prismatic,  t-2,  i-f  >  ^>  H> 
the  last  three  hemihedral: 


t-4  A  i-2=165°  44' 


0  A  2=12r  21' 
i-2Ai-2=120 
2  A  2=96  64 
2  A  1-2=132  3 
2*  A  1-2=161 


14  A  1-2=169  6 

r  A  1-2=146  36 

-2  A  jB=137  67 

i-2  A  jB=126  48 


Color  emerald-green. 


Cleavage :  Jl  i)erfect.    Twins :  eompo- 
Bition-&ce  JS.    Also  massive. 

H.=6.     G.=8-278-3-348.      Lnstre 
Streak  green.     Transparent — subtrans- 


vitreons,  ^ 

Inoent.    Fracture  conchoidal,  uneven.    Brittle.    Double  refraction  strong, 

positive. 

Oomp.-^.  ratio  for  On,  81,  fl=l :  2 : 1 ;  0uSi  +  ft=8iBca  88-2,  0x3rd  of  oopper  60-4^  water 
11-4=100.  Analysea :  1,  2,  Hess  (Pogg^  xyL  860) ;  3,  4,  Damour  (Ann.  Ch.  Phys.,  HL  x. 
486); 


Cu 


1. 

36-60 

48-89 

2. 

86-85 

4510 

3. 

36-47 

50-10 

4. 

38-93 

40-51 

12-29,  *e  2-00=99'78  Hess. 
11-52,  51  2-36,  Ca  3-88,  ikg  0-22=99-43  Hess. 
11-40,  We  0-42,  Ca  0  0-85=98-74  Damour. 
11-27=99-71  Damour. 


r.,  etc— Like  chrysocoUa,  but  gelatinkes  with  muriatic  acid. 

OSb. — ^Dioptase  occurs  disposed  in  well  defined  crTstals  and  amorphous  on  quartz,  ooonpying 
seams  in  a  compact  limestone  west  of  the  hill  of  Altyn-Tubeh  in  the  Eirghese  Steppes.  Also  re- 
ported as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Braubach. 

Breithaupt  found  for  the  angle  RaR\26^  55';  and  Kokscharef,  after  oareflil  measurement, 
adopts  this  yalue  (Bull  Ac.  Bt  Pet^  ix.  240). 

Named  by  Haiiy  dioptase^  from  iiij  ihroughy  and  Arro^ai,  to  Me,  because  the  dearage  directions 
were  distinguishable  on  looking  through  the  crystal. 

Named  Aehmie  after  Achir  Mahm^  k  Buchanan  merchant,  living  at  the  fortress  of  Semipa- 
ktna  on  the  Irtish,  who  had  procured  it  in  the  region  where  It  occurred,  and  who  fUmisbed  tiie 
specimens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St  Petersburg.  Although  first  named 
by  Hermann,  his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the 
YQlume  containing  it  was  not  published  until  1802,  a  year  after  the  appearanoe  of  Hauy's  woik. 


34i6.  OHRTSOOOUJL  GhryaoooDa  pt  Thoophr^  Dioac^  PUn,  GhiysoooUa  pt,  Osruleum  pt, 
ChmL  Berggriln,  Agric^  Foss.,  1546.  Oieruleum  montanum  pt  Walk^  IGn.,  280,  1747 ,-  C 
montanum,  Yiride  montanum  pt,  Ororut^  Ifin.,  172,  1768.  Mountain  Blue  uid  Momitain 
Qreen  pt.  Bleu  de  Montague,  Vert  de  Montague,  Bleu  do  Ouivre,  Vert  de  Guivre,  jPV-.  Kup- 
fergrun  Wem^  Bergm.  J.,  382,  1789 ;  KarsL,  Tab.,  46,  1800,  62,  1808.  Ouivre  carbonate  vert* 
pulverulent,  K,  Tr.,  1801;  TabL,  1809.  Kieselkupfer  Ktapr^  Beitr.,  iv.  86,  1807.  Vert  dc 
Guivre,  OhrysoooUe,  BrwikaaUf  MhL,  IL  208, 1808.  lUeselmalachit  Bmtam^  Handb.,  1813.  Kiesel- 
kupfer LeonJkf  Handb.,  1821.  0.  hydrosiliceux  ff,  Ouivre  hydrate  silidf&re,  Hydrophane  cui* 
vreux,  ^.  Somervillite  (fr.  N.  J.)  Dufir^  Min.,  lit  147,  1847.  DiUenburgite.  Kupferpeohen  pt 
Hoffin.  Mln.,  iiL  b,  103,  1816;  Hepatiners  BreiOi.,  Char.,  224,  1882;  Pechkupfer  JBSittfm., 
Handb.,  372, 1847.  Llanca  ChUian  Minen.  Demidovit  Ni  NbrdmOc^  Bufi.  Soc.  Nat  Mosooa, 
sxix.  ass,  1856.    Asperolite  EiBrm,^  ib.,  xzxix.  68,  1866. 
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Cryptocrystalline ;    often  oi 
Incrnsting,  or  filling  seams. 

H.=2-4.  Q.=2-2-23». 
mountain-green,  bluish-green, 
brown  to  black  when  impure, 
opaque.   Fracture  conchoidal. 


al-like  or  enamel-like  in  texture;  earthy, 
ometimes  botryoidaL 

Lustre  vitreous,  shining,  earthy.  Color 
passing  into  sky-blue  and  turquois-blue ; 

Streak,  when  pure,  white.  Translucent — 
Bather  sectile ;  translucent  varieties  brittla 


Oompd — Gompositioii  vaiies  much  through  imparities,  aa  with  other  amorphous  substaaoeB, 
resulting  from  the  alteratiozL  Am  the  silica  has  been  derived  from  the  deoomposltion  of  other 
silioatee,  it  is  natural  that  an  ezoess  should  appear  in  many  analyses. 

True  chrysocolla  appears  to  correspond  to  the  0.  ratio  for  Ou,  Si,  fi,  1:2:  2=CuSl+2  tL 
'=8i]ica  84*2,  ozjd  of  <x>pper  46'S,  water  20*5=100,  the  water  being  double  tiiat  of  dioptase.  But 
some  analyses  afford  1:2:  8=0u  Si+3  tL  (anal.  18X  and  1 :  2  :  4=0tt  Si+fi  (anaL  11). 

Impure  chrysocoUa  may  contain,  besides  free  silica,  black  <aj6.  of  copper,  ozyd  of  iron  (or 
limoniteX  and  ozyd  of  manganese ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
black,  the  last  espedaUy  when  ozyd  of  manganese  or  of  copper  is  present  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  copper ;  and  others  with  ozyds  of  lead,  antimony,  arsenic^  eta 

Analyses:  !,▼.  KobeIl(Pogg,ZTiiL264);  2-4, Berthier a  o.) ;  5,Bowen(Am.  J.8oL,TiiL  18);  8, 
Beck  (Am.  J.  BcL,  zzztl  111);  7,  Bcheerer  (Fogg.,  bnr.  289) ;  8,  C.  T.  Jackson  (This  Min.,  620, 
1850);  9,  Joy  (Ann.  Lye.  N.  Y.,  Tiii  120);  10,  Bammelsberg  (J.  pr.  Gh.,  It.  488,  Fogg.,  Izzzr. 
300);  11,  Nordenskiold  (Bamm.  Min.  Ch.,  552);  12,  J.  L.  Smith  (QWiss's  Ezped.,  ii  92);  18,  F. 
Field  (FhiL  Mag.,  lY.  zziL  361) ;  14,  Eittredge  (Fogg.,  Izzzr.  300) ;  15,  Domeyko  (Min.,  146, 1846): 

Si        Cu         fi       9e 

1-00,  gangue  2-10=99*84  KobeU. 

8*0,        "         1-1=100  Berthier. 

2*5,        "         2*6,  C  3*7=100  Berthier. 

— ,       "  1-0=100  Berthier 

=99*42  Bowen. 

1*40=100  Beck. 

— ,  9e,  ^  da,  fi:  1*09=99*66  Soheerer. 

8-90.  £l  4*8=99-56  G.  T.  Jackson. 

7*76*=99*00  Joy. 

l*68^  Ca  1*76,  Kg  1*06=100  Bamm. 

0*40=100*84  Nordenskiold. 

1*97,  %1  2-88=100-28  Smith. 

2*80,  Xl4-tt7= 100  Field. 

24*73  j" 4-94^  Oa  1*49,  Ag  0-78=100  Kittredge. 

1-2=99-6  Domeyko. 
•  Lo«  indaded.  b  With  acme  Al<  0*. 

The  mineral  from  SomerviUe,  K.  J.,  as  described  by  Berthier  (Ann.  GQl  Phys.,  IL  395X  is  of  three 
varieties :  (1^  a  thin,  green,  transparent  inorustration ;  (2)  a  bluish«green  earthy  mineral,  very 
tender  and  hght^  becoming  transparent,  like  hydrophane,  in  water ;  and  (8)  a  pale  greenish-blue 
massiTe  materid,  hard  enough  to  scratch  glass,  and  to  be  polished  for  jewelry ;  and  he  obserres 
that  the  chrysocoUa  is  nearly  pure  in  the  first,  but  is  mized  witii  opal-sUksa  in  much  of  the 
second  kind,  and  with  opal-sihca  and  ordinary  silica  in  the  last  Berthier's  analysis  (No.  4  abore) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  a 
of  opal-silica  in  a  state  of  mizture.  Berthier,  allowing  for  8  p.  c.  of  free  silica  in  this  analysis,  sug- 
gests that  the  composition  may  be  Cu  di+4  fi,  wfaUe  Bowen's  earlier  analysis  (6)  gives  Cu  §1+ 
2  tL  Berthier's  mineral  has  been  named  (without  sufficient  reason)  JSkmurviUiUf  and  the 
analysis  has  generally  been  taken  as  ezpressing  directly  his  view  of  the  oomposition.  Berthier 
gives  an  analysis  also  of  the  hard  chrysocoUa  of  SomerviUe  (third  kind)  to  show  that  there  is  in 
these  ores  free  silica.  He  obtained  (L  c.)  SUica  28*9,  ozyd  of  copper  6*1,  water  6*7,  ozyd  of  iron 
O-'L  MoasohtbU  m  the  alkalies  57*9=100. 

llie  specimen  for  No.  13  had  a  fine  turquois-blue  color,  and  was  from  TambUlos  near  Goquimbo. 

Demidoffite  occurs  at  TagUslL  Urals,  in  mammUlated  crusts  of  a  ^y-blue  color,  and  afforded  N. 
Nordenskiold  (L  a)  Si  81*55,  M  0*53,  Cu  33*14^  Mg  3*15,  fi  28*03, 1^  [10*22]=  100. 

Hermann  has  given  (L  c.)  the  name  AtperoUte  to  an  amorphous  mineral  frt)m  Tagilsk,  Russia  It 
occurs  in  reniform  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  conchoidal  fracture, 
snxx>th  and  lustrous.  Brittle.  H.=2*5 ;  a.=2-306.  AnalysU  afforded  him  Si  81*94^  Cu  40*81, 
S  27*25=100.  0.  ratio  for  Jt,  Si,  ^=1  :  2  :  8.  He  considers  it  one  of  a  series  of  sUicates  ol 
copper,  consisting  of  dioptase,  chrysocoUa,  asperoUte,  and  a  mineral  described  by  Nordenskiold, 
containing  respectively  1,  2,  8,  and  4  eq.  A.    Named  oaperMe  on  account  of  Its  great  brittleness. 


1.  Bog06k>vsk 

36*54 

40-00 

20*20 

2. 

86-0 

39-9 

21*0 

3.  GbnaveiBes,  Fyr. 

260 

41-8 

28-6 

•4.  SomerviUe,  N.  J. 

85*4 

85-1 

28-6 

5. 

87*25 

46-17 

17-00 

6.  Franklin,  N.  J. 

40-00 

42*60 

16-00* 

7.  Arendal,  Norway 

36-14 

48*07 

20-36 

8.  Copper  Harbor 

87*86 

27*97 

20-00 

9.      "         " 

82^ 

82-75 

26-60 

la  Lake  Superior 

82*65 

42*82 

20*68 

11.  Niachne  Tagilsk 

81-45 

37*31 

81-18 

12.  ChUi 

31-35 

42-51 

21-62 

la  Goquimbo 

2821 

39-50 

24*52 

14L  Chili 

40-09 

27-97 

24*73  i 

15.     "     W.-yn. 

52*2 

29-5 

16*7 
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St 

Cu 

fi 

1.  Dfllenburg 

40 

40 

12 

2.  TaijinBk,  grtm 

26 

60 

17 

3.        ? 

26-81 

64-46 

6*26 

4.  TujinBl^  Jmnxm, 

9«6 

1300 

18-00 

6. 

17-96 

12-12 

20-65 

6.  Mezioo 

27-74 

36-07 

16-70 

lOhffi 

7-1 

46-8 

16-0 

8.    «     hUuk 

16-00 

26-33 

16*02 

9.     "         ** 

18-90 

24-71 

16-62 

lo!  "      " 

18-3 

61-2 

17-1 

LI.    "         " 

10-38 

76-66 

12-18 

The  following  are  analyses  of  other  unpure  rarieties ;  1,  Ullxnann  (Slyat  tab.  UeberB.,  276) ;  2, 
Klaproth  (Beitr.,  iy.  84);  8,  Thomeon  (^n.,  L  1886);  4,  y.  Kobell  (J.  pr.  Oh.,  zxxix.  209);  6, 
Damoor  (Ann.  d.  M.,  III.  xli) ;  6,  Bammelabetv  (Hin.  Oh.,  662) ;  7,  Berthier  (Ann.  d.  IL,  IIL  xiz. 
);  8,  Domejko  (Ifin.,  I860, 139);  9,  F.  Field (PhiL Mag.,  IY.  zxiL 361);  10,ll,Domejko(Lc): 

9e 
— ,  C  8=100  Ullmann. 

,  C  7=100  Klaproth.    . 

,  C  14-98=100  Thomson. 

69-00=99-66  KobeU. 

60-86=101-47  Damour. 

17*46,  Oa,  Mg  0*40=98*37  Bammelsberg. 

1*6,    S  10*1.  gangne  186=99  Berthier. 

8K)6,  fin  89-80=99*20  Domeyko. 

0-28,  Mn  40-28=99-64  Field. 

2-9=99-6  Domejko. 

1*26,  Ca  0*40,  Ag  0-88=100  Domejko. 

Nos.  1  to  3  contain  some  carbonate  of  oopper ;  and  1  has  been  named  DdBeii^bfwrgitt.  Nos.  4  tc 
6  are  Kuff&rpddherz  (or  Hepaiiiyefn^  a  brown  yarietj  containing  much  limouite  as  impuritf;  Na  7 
contains  26  p.  o.  of  sidphate  of  oopper ;  Nos.  8, 9  oontarn  ozyd  of  manganese,  and  are  black  in  color ; 
Nob.  10,  11  indade  black  oixyd  of  copper.  Noe.  7  to  II  are  all  from  the  Ticinity  of  Ooquimbo. 
The  capreous  variety  abounds  espedally  at  the  Higuera  mines ;  and  10  is  firom  the  Gortadero 
mine;  11  from  the  Brillador. 

The  chrysocoUa  of  Bochlitz,  in  the  Biesengebiige,  afforded  Herter  ft  Forth  (Jahrb.  Qc.  Beichs.,  z. 
10)  8i  42-93—43-48,  Cu  161 1—29-37,  l»b  1-73—6-05,  2n  7-43— 060,  Oa  200—1-64,  Ag  4-^6— 
0-83,  2l  6*66—9*86,  9e  10*07—2*08,  fi  9*28—8-61,  and  32  p.  a  of  aatimonic  and  arsenic  acids. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish-white  color,  occurring  in  the  galleries 
of  a  oopper  mine  in  Tuscany  (Ann,  d.  M.,  IY.  iz.  693),  to  consist  of  Silica  21*0^  alumina  17*83, 
oxyd  of  oopper  28-37,  water  82*72=100. 

P3rr^  etc. — ^In  the  doeed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  flame 
emerald-green,  but  is  infusible.  With  the  fluxes  gives  the  reactions  for  copper.  With  soda  and 
charcoal  a  globule  of  metallic  oopper.    Decomposed  by  adds  witiiout  gelatinisation. 

ObB. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  yehis. 

Bischof  obseryes  (Lehrb.,  il  1886)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-,  lime-,  or  magneeia-sflicate  on  sulj^to  or  nitrate  of  oopper  in  solution.  He  also 
shows  that  this  silicate  ib  decomposed  by  carbonated  waters,  producing  carbonate  of  oopper.  The 
alkaline  silicates  are  flirmshed  by  the  decomposing  granite,  and  the  sulphate  of  oopper  by  altered 
pyritous  ooppw.  But  L.  S»mann  communicates  to  &e  author  that  he  has  seen  specimens  of  chryso- 
coUa from  Ch&l,  whidi  hare  in  the  interior  the  fibrous  structure  and  composition  of  pure  oiala- 
chite,  showing  that  the  whole  was  once  malachite.  The  chiysocolla  analyzed  by  Sdieerer  (anal 
7)  occurs  with  feldspar,  and  is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  specimenn  of  the  chryaooolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  c(^por  mines  in  Cornwall ;  at  Libethen  in  Hungary;  at  Falkenstein  and  Schwatz 
in  the  TyrdL;  in  Siberia;  the  Bannat;  Thuringia;  Schneeberg,  Saxony;  Kupferberg,  Bavaria; 
South  Australia;  Chili,  etc. 

In  Somenrille  and  Sdiuylef  s  mines,  Kew  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcottville, 
Conn.,  chryaoooDa  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malachite;  in 
Pennsylvania,  near  Morgantown,  Berks  Co.;  at  Perkiomen;  at  Cornwall,  Lebanon  Co. ;  also  with 
sunilar  associated  mh[keral8,  and  with  brown  iron  ore,  hi  Nova  Scotia,  at  the  Bashi  of  Mines ; 
also  in  Wisconsin  and  Michigan,  mixed  with  carbonate  of  copper. 

Ohrjf90colkk  is  from  yf»v<r^,  gdi^  and  kMXo,  gUte^  and  was  the  name  of  a  material  used  in  soldering 
gold.  The  name  Is  often  applied  now  to  borax,  which  is  so  employed.  But  mudi  of  the  audeut 
chry90cdQa  was  a  green  stone  oontainbig  oopper  as  the  coloring  ingredient,  and  ^e  best,  as  Dios- 
oondes  says,  was  that  whidi  was  Karaxifm  npatrt^ovva,  or  of  a  fine  leek-green  or  prase  oolor;  and 
the  island  of  Cyprus,  which  was  named  from  ita  copper  mines,  was  a  prominent  locality.  Flioy 
says  the  mineral  was  named  after  the  real  chrysoeoUa,  because  it  looked  like  it.  It  may  have  in- 
duded  carbonate  of  copper,  as  was  true  to  some  extent  of  the  chryaoooUa  and  momtauhgrem  of 
the  16thj  17th,  and  18th  centuries.  The  oamUmm  montamtm  of  Wallerius  hiduded  both  ohiyso- 
cdla  and  an  earthy  variety  of  the  carbonate. 

347.  AUPTTB.    PhneUt  ScJmidt,  Pogg.,  Ixl  888,  1844.    Alipit  Olock.,  1846. 
Massive;  earthy. 
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H.=2*5.  G.=1'44:— 146,  Schmidt.  Color  apple-green.  Not  unctuous. 
Adheres  to  the  tongue. 

Ooiiip.--0.  latio  for  &,  Si,  £1;  1:8:  ^,  nearly ;  whence  (}l9[+|(]^i  Ag))Si,  if  the  water  be 
basic;  according  to  Schmidt  (L  a),  Si  64*63,  M  0*80,  ]^i  82*66,  te  1*18,  Ag  5'89,  Ca  016,  IS  6*23 
=100. 

From  Silesia. 

Named  trom  the  Qreek  dXcv^f,  not  gruuy, 

348.  OONABXTB.    Konarit  BreiOk,  B.  H.  Ztg.,  xviil  1, 1850. 

Monodinic  %  In  small  grains  and  crystals,  with  perfect  brachjdiagonal 
deavage,  and  supposed  to  be  like  yivianite  in  crystallization. 

H.=2-5— 3.    (i.=:2-4:69— 2-619.    Color  yellowish,  pistachio-  and  siskin- 
en,  olive-green.    Streak  siskin-green.    In  thin  lamellae  translucent, 
ile. 


O0111P.--O.  ratio  for  ^\,  gi,fi=l  :  8  :  H,  nearly;  whence  (}fi+ifri)3i+f  fi,if  athird  of  the 
water  be  beaia    Analysis  by  Winkler  (B.  H.  Ztg.,  zdv.  835) : 


Si 

21 

I>e 

Si 

Co 

fi 

f 

la 

S 

a-s 

4-6 

0-8 

86-8 

0-6 

111 

8-7 

0-8 

<r.=100. 

Obs.— Ocoars  at  the  Hanns  George  mine,  at  Bdttis,  in  Saxon  Yoigtland,  with  rottisite. 
Named  from  it6»apoi^  tfotrgrem, 

349.  nOROSMINII.    Pikrosmin  Haid^  Mul  Moha,  ill  157, 1825. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traceSj  parallel  to  a  prism  of  117®  49' ;  perfect  parallel  to  i^,  less 
so  parallel  to^. 

II.r=2-5— 3.  G.=2-66,  cleavable  massive ;  2-596,  columnar.  Lustre  of 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white  j  also  dark 
green,  gray.  Streak  white.  Subtranslucent — opaque.  Odor  bitter  argil- 
laceous when  moistened.  Double  refraction  strong ;  optical  axes  in  the 
columnar  variety  in  a  longitudinal  plane ;  bisectrix  negative,  normal  to  the 
sides  of  the  columns. 

Oomp.— O.  ratio  for  Jt,  Si,  6=1  :  S  :  i;  iKlgSi+ifi^Slica  55*1,  magnesia  36*7,  water  8*2=: 
100.    Analysis  by  Ifagnus  (Pogg.,  vL  53) : 

Si  54*89    XlO'79    9e  1*40    JCn  0*42    ttg  84*85    fi  7'80=:98*16. 

Psrr.,  eto. — In  the  dosed  tube  some  ammonia  given  off  with  the  water;  the  assay  black- 
ens and  has  a  bnmt  smeU.  B.B.  on  charcoal  whitens  wHhout  fusing.  With  borax  slowly  dis- 
Bolves  to  a  transparent  glass ;  affords  a  g^ass  with  little  soda,  and  an  mftiaible  slag  if  the  soda  be 
increased.    A  pale  and  indistinct  red  wi&  oobalt  solution. 

•Obs* — Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnits  in  Bo- 
hemiab    The  flbroos  yariety  resembles  asbestaB. 

Named  from  vit^,  Wkr^  and  'offfuj,  odor, 

Haidinger  instituted  the  species  on  the  physical  characters  and  deavage  of  the  massive  and 
fibrous  mineral,  without  a  knowledge  of  the  chemical  composition ;  and  he  suggests  that  mudi  of 
oonmton  asbestus  may  belong  to  it 

The  talcose  or  diloritic  schist  of  Gremer  in  Tyrol,  and  thelhnestone  of  the  vicmity  of  Waldheim, 
Saxony,  are  reported  as  other  localities.  Desdoiseaux  obtained  the  above  optical  characters  from 
the  PressnitB  mhieral,  and  also  from  another  from  Zermatt 

360.  fiPADAITB.    K  KobeO,  Qel  An&,  Hfindien,  zvlL  946^  1843,  J.  pr.  Ch.,  zxx.  467. 
Massive,  amorphous. 
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H.=2*S.  Lustre  a  little  pearly  or  greasy.  Translacent.  Color  reddish, 
approaching  flesh-red.    Fracture  imperfect  conchoidal  and  splintery. 

Oonp^O.  imUo  for  B,  SL  fi=::6  :1S:4;  WI1011O0,  if  a  fourth  of  the  imter  is  baokx  (|lLff+i 
fi)9i+ifi.    AiiAJtTsUbyy.KobeU: 

Si  56-00        XlO-ee        ^eOM        ftg  30-67        fi  n*S4t=99-3X. 

Pyr.,  etc. — ^In  the  doeed  tube  yields  much  water  and  beoomea  graj.  B.B.  melti  to  a  giassy 
enameL    DiasolTes  in  ooDoentrated  muriatic  add,  the  silioa  eaaily  eelatfniiing. 

Oba. — From  Capo  di  Bore,  near  Bome,  lUling  the  Bpaoea  among  ctyatala  of  woQastooite^  in  ieo- 
citielaTa. 

Named  after  Sign.  Medid  Spada. 

QuDram.— The  fiimeU$  of  Berthier  ia  in  light  ovmine^ed  partidea  dSnendnatod  throogfa  a 
limestone  deposit 

Omnp. — Sflica  64,  magnesia  19,  protozjd  of  iron  8,  water  IT =98.  Jfroat  near  the  Tillage  of 
Quinqy,  France.  Stroi^oonoentrated  adds  diasolTe  the  magnesia  and  iron,  and  leare  the  silica 
in  a  gelatinous  state.    The  color  la  attributed  to  organic  matter. 

351.  PTRALLOUn  pt      361  PiGBOPBTLL.      363.  TaiTBRSILLm.      364.  POKABAMDim     355. 

STBAXOHinmL    356.  Movb^ibl 

These  are  namee  of  pyroxene  in  different  sta^  of  alteration,  between  tme  pyroxene  and  dther 
serpentine  or  steatite.    F6r  analyses  and  descnptiona,  aee  under  that  spedes  (p.  S3 1). 

367.  MBOXilTB.    NeoHt  SchMrtr,  Pogg.,  Ixxi  286,  1847. 

In  silky  fibres  stellately  grouped ;  also  massive. 

H.=l— 2.  G.=2-77,  after  dr}'ing.  Color  green.  Lustre  silky  or 
earthy. 

Oomp.— 0.  ratio  for  Jt,  IL  Si,  1%  about  8  : 1  :  6  :  1^;  whence  the  formula  ttgSi+ift[+iSl 
d"].  Perhaps  (ft',  fi,  1^')  Si'.  As  the  mhieral  is  fonned  through  the  agency  of  infiltrating  waien 
through  rodcs  containing  magneaia,  it  is  not  safe  to  assume  that  there  are  no  imporitiea  presenL 
Analyses :  1-3,  Scheerer  (Pogg.,  Izzxir.  373) ;  4»  Biditer  (ib.) : 

Si  Si        te  iin     Ag  Ch  -& 

1.  Arendal      53-S8  7*33      8-79  0*89  31-fl4  0*28  4*04=99-86. 

a.        *<            47-80  10*27      7-98  2-64  24-73  6-28=99*19. 

8.  Eisenadi    51'35  9-02      0*79  80*19  1*98  6*50=99*78. 

4.        «*            51-44  8*79FeO-88  31*11  2*00  6-60=100-72 

Obs« — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenadi.  Also 
compact  naasslTe  and  earthy  in  fissures  at  Boohlite  in  the  Riesengebirge^  Bohemia,  of  a  pis- 
tachio-green color,  or  brownish ;  a.=2-625  to  2*837.  Herter  ft  Porth  (Jahrb.  G.  Beioha,  z.  19) 
observe  that  tills  variety  containa  ozyd  of  eIdc,  ozyd  of  iron,  Ume,  alumina^  and  copper,  as  im- 
purities. 

Named  ftom  vioc,  imw,  and  Xi9«f,  tkme, 

358.  PAUGOBSKITB.    PaligorsUt  7!  v.  SBaftsehmikof,  Yerh.  IGn.  St  Prt.,  1862, 101 
Fibrous.    Soft,  but  tough,  and  hence  with  great  diflloulty  pulverised.    0. =2*217.    Color  white. 

GOMP.— 0.  ratio  for  &,  S,  Si,  1^  after  ezduding  8^  p.  c.  of  what  is  called  hygroacopio  water, 
1:2-5:8:  3. 

Analysis  by  Ssaftschenkof  (L  c.):  Si  5218,  Si  18*82,  ftg  819,  Ca  0*59,  fiC  12-04,  hygiosa  water 
8-46=99-84.    B.B.  inAisible.    Not  acted  on  by  the  adds. 

From  the  Permian  mining  diatrict  of  the  Ural,  "in  der  Paligoriachen  Distans**  of  the  seooad 
mine  on  the  river  Popovka.    Probably  an  altered  aabeatus. 

859.  XTLonui  Cfheker,  Synopeis,  97,  1847  (BerghoU^  of  Stendng,  and  ffohoibed^  ^yproaobes 
the  above  in  constitution,  but  Is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrous; 
glimmering  In  lustre ;  wood-brown,  light  or  daik,  and  also  green  in  color;  with  Q. =2*4— 2*45  for 
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the  brown,  and  3*66  for  the  greenish,  Kenngoii    Thanlow  obtained  (Pogg.,  xlL  636)  Si  66*68,  Si 
0-H  ^e  19'H  Ag  16*60,  Oa  0*10,  fi  10  27=79*93.  Yon  Hauer  flnda  (Sits.  Wien.  Akad.,  xl  886): 
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2164 

Of  the  water  in  the  analyaea,  9*20,  7*90,  and  8*13  p.  a  passed  off  at  100**  G. ;  and,  exdnding  the 
mean  of  these  determinations,  reduoea  the  mean  of  the  above  results  to  Si  60*43,  9e  18*97,  Fe 
8-28,  ftg  11*82,  Ca  0*86,  ^  14-63=99*98. 

Kenngott  considers  it  as  probably  altered  chrysotile. 

JCyUU  of  Hermann  is  also  probabdy  only  a  hydrous  asbestns.  It  has  a  brown  oolor  and  asbesti- 
form  structure.  Hermann  obtained  (J.  pr.  Oh^  zxziv.  180,  1846^  Si  44*06^  9e  37*84,  Oa  6*68,  Mg 
6*42,  On  1*36,  £[  4*70=99*96.    H.=3.    G.=2*936. 

3«a  AMTBOSIDBRITB.    Bmunk,  QeL  Ana.  GOtt,  281, 1841. 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feathery 
flowers.    Eesembles  cacoxene. 

H.=6'5.  G.=3.  Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yellow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  sm)translucent.  Gives 
sparks  with  a  steel.    Tough. 

Oomp^^'e'  Si*  +  2  d=Silica  60*3,  sesquiozyd  of  iron  36*7,  water  4*0= 100.  Analysis  by  Schne- 
dermann  (L  a,  and  Pogg.,  Ill  292)  of  the  yeUow  rariety  (mean  of  two  results):  Si  60*08,  9e 
34*99,  ^  3-69=98*66.    If  the  water  is  basic,  the  0.  ratio  is  1  :  2^. 

Pyr.,  etc— fi.B.  becomes  reddish-brown,  then  black,  and  fVises  with  difficulty  to  a  black 
magnetic  slag.    Decomposed  by  muriatic  add. 

Oba.— From  Antonio  Pereura^  in  the  province  Kinas  Geraes,  Brazil,  where  it  is  intimately 
associated  with  magnetic  iron.    Named  fh>m  M^s,  flotoeTf  and  aStipof,  imn. 


n.  UNISILICATES. 

361.  OATiAMTNg.  Gadmia  pt  P/tn.,  zxzir.  2;  Agrie.  Foes.,  265,  1646.  Lapis  oalttninaris, 
O&mL  GkJmei  pt  Agrtc^  Interpr.,  1646.  Gallmeja  pt,  Lapis  cslaminaris  pt,  Oadmia  offidn.  pt, 
WalLj  Min.,  247,  1747 ;  Zinonm  naturals  calctforme  pt,  Qahneja,  Lapis  oalaminaris  pt,  Gronst, 
197,  1768.  Calamine  pt  i^.  7W.  WalL,  I  447,  1763.  Zinoum  spatosum  dnereum  oompaotum 
electricom,  ib.  flayescens  drusicum  (fr.  Oarinthia),  v.  Bom,  lithoph.,  L  132,  1772.  Oslamine  pt, 
Ifine  de  Zinc  Titriforme  (with  figs.)  de  Lisle,  Grist,  829, 1772,  iil  81, 1788 ;  Eieseierdet  Zinkoxyd 
(fir.  Derbyshire),  Klapr^  GreU's  Ann.,  I  891,  1788.  Oahnei  pt  JEorst,  Tab.,  24,  1791.  Zino 
ozyd6  pt  JET,  Tr.,  iy.  1801.  Electric  Galamine,  Silicate  of  Zmc^  SmiUuon,  PhiL  Trans.,  1803. 
Zinc  Calamine  Brongn.,  Min.,  ii  186, 1807.  Zinkglaserz  Kant,  Tab.,  70, 100, 1808.  Zinkkieselers, 
Kleseldnkens,  KieseMnkspath,  Kieselgalmey,  Oerm,  Silioeous  Oxyd  of  Zinc.  Zinc  oxyd^  sili- 
aOm  H.  Calamine  BetidL,  Min.,  ii,  190,  1832.  Smithsonite  RAM.,  Min.,  1862  [not  Smithson- 
ite  Betid].    Hemimorphit  JTeiwi^.,  Min.,  67,  1863.    Wagit  BadoeAowiki,  G.  B.,  lUl  107,  1862. 

Orthorhombic  ;  hemimorphic-hemihedral.  /A  7=104:°  13',  O  A  l-t= 
148"^  ZV\  a\h\  <?=0-6124  :  1  :  1-2850.  Observed  planes  :  O ;  vertical,  7, 
t-J,  ir%  irij  i-iy  i-«,  t-6 ;  domes,  ^J,  1-i,  |-?,  |-J,  2-J,  S-i,  S-i,  7-i ;  fi,  f »,  f4, 1-i, 
H  3-i;  octahedral,  i,  |,  1 ;  H,  2-2,  44,  f  S,  f  4,  2-5,  f  7,  H;.  2-«,  3^,  4rf. 
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O  A'2-l=129°  14' 
O  A  8-1=118  34 
O  A  H=162  59 
O  A  f-?=166  36 
<?  A  1-^=154  31 
O  A  3-i=124  58 


^Al=142^ir 

i-t  A  2-2=129  7 

i-S  A  i-2,  ov.  i-5,=114  50 

/Ai-?=127  54 
i-S  A  i.i=147  17 
i-«  A  i-?=156  49 


Twins.  Cleavage:  I^  perfect;  Oy  in  traces.  Also  stal- 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  grannlar. 

H.=4-5— 5,  the  latter  when  crystallized.  G. =3-16— 3'9, 
3*43 — 3-49,  from  Altenberg.  Lustre  vitreous,  0  subpearly, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluish 
or  greenish  shade ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong ;  optic-axial  plane  i-l ;  divergence  81° — 82^°  for  the  red  rays ; 
bisectrix  positive,  normd  to  0. 

Var.— I.  Ordinary,  (a)  In  arystalB.  Keasured  angles:  /A<4=128*'  4\  Scbniuf;  giving 
JaJ=:103'*62';  /Ai4{=161'  12',  Schrauf;  i-2  A  «=147'  26',  Heaeenberg;  0  A  l-i=148°  81', 
Dauber,  148''  89',  Schr.;  0  A  84=118''  89',  Dauber,  US'*  40'  Schr.;  0a14=154*'  31,  Daub, 
154*'  27',  Schr.  \b)  ICammlDary  or  stalactitia  (c)  Massive;  often  oellular.  PPo^  Is  a  ooncre- 
tionary  light-blue  to  green  calamine  from  Nijni  Jagurt  in  tlie  Ural;  G.=2'707. 

2.  Coirhotyakd,  SuQivan  has  described  (Dublin  Q.  J.  ScL,  1862,  iL  160)  a  variety  of  calamine 
fh>m  the  D(dore8  mine  in  the  province  of  Santander,  ^^pain,  occurring  in  concentric  pisolitic  masses, 
frequentlj  containing  a  semitransluoent,  opal-like  nucleus.  This  mineral,  produced  from  the  hy- 
drous carbonate  by  the  action  of  silicated  waters,  contains  fh>m  12  to  20  per  cent  of  carbonate  of 
Bine ;  G.=2-88 — 8-69.    Sullivan's  paper  is  one  of  much  interest. 

3.  ArqiSaceova,  Another  calamine  from  Spain,  analyzed  by  Schonichen  (B.  H.  Ztg.,  zziL  163), 
contains  20  to  26  p.  a  of  alumina,  with  81*5  p.  c.  of  silica,  21  to  28*6  p.  a  of  ozyd  of  sine,  and  18  to 
20  of  water ;  and  is  apparently  calamine  mixed  with  day.  It  occurs  massive ;  color  at  first  white, 
changing  in  the  air  to  violet,  brown,  and  finally  black,-  transparent  on  the  edges ;  feel  soapy. 

Oomp.— O.  ratio  for  &,§!,£[= 1  :  1 :  i;  2n* Si +  H= Silica  25-n,  oxyd  of  one  67-6,  water  7*6 
=100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  2n*Si+li6=Silica  24*4,  ozyd  of 
sine  66*9,  water  9-7=100. 

Analyses:  1,  Smithson  (Kicholson's  Joum.,  vL  78);  2,  8,  Monheim  (J.  pr.  Ch.,  zlix.  319);  4, 
Berzelius  (Ak.  H.  Stockh.,  1819,  141);  6,  Berthier  (J.  d.  H.,  xxviiL  841);  6,  Thomson  (PhU  Mag., 
1840);  7,  8,  Hermann  (J.  pr.  Gh.,  zxziii.  98);  9,  E.  Schmidt  (J.  pr.  Oh.,  IL  267);  10,  G,  Schnabel 
(Pdgg.,  cv.  144) ;  11,  Badosskovski  (L  c.) : 


&  2n 

1.  Betzbanya  25-0  68-3 

2.  **  25-34  67-02 

3.  Altenberg  (|)  24*86  66  40 

4.  Limbug                                26*23  66-37 
6.  Brisgau                                 26*6  64*6 

6.  Leadbills;  G.=8'164  23*2  668 

7.  Nertschinsk;  a.=3-871        26-38  62-86 

8.  *'  G.=3*436        26-96  66-66 

9.  Moresnet  24-44  66*48 

10.  Santander;  G.=8'42  ^'74  66-26 

11.  Ural,  Wa^  2600  66*90 


4-4=97*7  Smithson. 

7-68,  9e  0-68,  C  0-36=100-97  Monbeim. 

7-49,  Fe  0-22,  C  0-81=99-27  Monbeim. 

7-40=100  Berzelius. 
10*0  =100  Berthier. 
10-8  =100*8  Thomson. 

9*07,  t^b  2-70=100  Hermann. 

8-38=100  Hermann. 

7-02  Pe  0*72,0  1  •02=99*68  Schmidt 

8*34,  JU,  9e  1-08,  P  lr.=99-41  SchnabeL 

4-70,  Oa  1-66,  Gu,  ^e  ^.=9916  Badoss. 


The  100^  gives  the  0.  ratio  1  : 1  :  |, 

Pyr.,  etc. — ^In  the  dosed  tube  decrepitates,  whitens,  and  gives  off  water.  B.6.  almost  infasi- 
Ue  (F.=6) ;  moistened  with  cobalt  solution  gives  a  green  color  wben  heated.  Gn  charcoal  with 
soda  gives  a  coating  which  is  yellow  while  hoc,  and  white  on  coding.  Moistened  with  cobalt  solu- 
tion, and  heated  in  0  J*.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  adds  even 
when  previously  ignited.  Decomposed  by  acetic  add  with  gdatisization.  Soluble  in  a  strong 
solution  of  oaastio  potash. 


Digitized  by  VjOOQIC 


HTDBOUB  glUCATXS.  409 

Ob«. — Oalamlne  and  smithsonite  are  usnallj  found  associated  in  veins  or  beds  in  stntifled 
calcaieons  rocks  aooompanying  ores  of  blende,  iron,  and  lead,  as  at  Aix  la  Ohapelle ;  Raibel  and 
Blelberg,  in  Oarinthia,  in  the  upper  Triasslo;  Moresnet  in  Belgium,  Fribourg  in  Brisgau,  Iserlohn, 
Tamowitz,  Olkucz,  Miedzanagora,  Betzbanja,  Sohemnltz.  At  Boughten  Gill,  in  Cumberland,  in 
adcular  crystals  and  mammillary  crusts,  sky-blue  and  fine  green ;  at  Alston  Moor,  white ;  at  the 
Rutland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-white,  and  yellow,  and 
mammiUated ;  at  OasUeton,  in  crystals;  on  the  Mendip  Hills,  mostly  browni3h-yell6w,  and  in  part 
stalactitic;  in  Ilintshire,  etc,  Wales;  Leadhills,  Scotland.  Large  crystals  have  been  found  at 
Nertschinsk. 

In  the  United  States  ocoors  with  smithsonite  in  Jefferson  ooun^,  lOssourl  In  Pennsylrania, 
at  the  Perkiomen  and  Phenixville  lead  mines ;  in  a  lower  Silurian  rock  two  miles  fh>m  Bethle- 
hem, at  FriedensyUle,  in  S^ucon  Talley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  Selimsgrove.  Abundant  in  Virginia,  at  Auslui's  mines  in  Wytitie  Go.  A  pale  yellow, 
fusible  zinciferous  clay  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroble  mine, 
Friedensville.  Analysis  of  this  by  John  M.  Blake  gave  §1 41*86,  Si  8-04,  9e  9*55,  2n  32-24,  Mg 
1*02,  £:  1r.,  IS  7*76.  Other  specimens  examined  by  W.  T.  Boepper  gave  a  variable  amount  of  zinc^ 
showing  that  the  substance  is  not  homogeneous  (priv.  contrib.). 

On  cryst.  see  G.  Bose,  Pogg.,  lix. ;  Dauber,  Pogg.,  xdi.  245  (whose  measurements  are  above 
adopted);  Hessenberg,  Senk.  Nat  Oe&  firankfurt  a  M.,  xL  260;  Schrauf,  Ber.  Ak.  Wien,  xxxviiL 
789;  Deed.  Min.,  i.  117. 

The  name  CcUamine  (with  Chhnei  of  the  G^ermans)  is  commonly  supposed  to  be  a  corruption  of 
Cadmia,  Agricola  says  it  is  from  edlamua,  a  reed^  in  allusion  to  the  slender  forms  (stalactitic)  com- 
mon in  the  onuimiafirnaGwn, 

The  cadmia  of  Fliny  and  of  other  ancient  authors  induded  both  the  native  silicate  and  carbon- 
ate, and  the  oxyd  from  the  diimneys  of  furnaces  (cadmia  fomacum).  The  two  native  ores  con- 
tinued to  be  confounded  under  Uie  name  lapis  calaminariSf  calamine  or  gabneij  untU  investi- 
gated chemically  by  Smithson  in  1808.  Earlier  analyses  had  made  out  diemical  differences,  and  some 
anthers,  before  1790,  had  rightly  suggested  a  division  of  the  spedes  Bergmann  having  found 
28  p.  c.  carbonic  add  in  a  Holywell  specimen  (J.  de  Phys.,  xvi  17,  1780) ;  and  Pelletier,  in  a 
kind  ftom  Fribourg  in  Brisgau,  which  had  been  called  Zeolite  of  Brisgau  because  it  gelatinized 
with  adds,  6i  p.  a  sDica,  with  36  oxyd  of  zinc,  and  13  water  (J.  de  Phys.,  xx.  420,  1782) ;  and 
Xlaproth,  in  another,  similarly  gelatinizing,  66  oxyd  of  zinc  and  S3  silica.  But  Smiihson  was 
the  first  to  make  known  the  true  composition,  and  dear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  spedes,  describing  one  kind  as  prismatic  with 
dihedral  summits,  and  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  appreciate 
the  importance  of  the  observation ;  while  Haiiy,  14  years  later,  in  his  TraUi  describes  only  the  crys- 
tals of  the  nUcaUf  and  takes  the  ground  that  the  »inc  carbanatie  was  only  an  impure  calcareous 
"zincoxyde." 

In  1807  Brongnlart  called  the  silicate  caiamine^  leaving  for  the  other  ore  the  chemical  name 
tine  earbonaiee.  In  1832,  Beudant  followed  Brongnlart  in  the  former  name,  and  designated  the 
latter  Smiihaoniiey  after  Smfthson,  who  had  analyzed  in  1803  the  carbonate  as  well  as  silicate. 
Thus  the  two  spedes  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  k  Miller,  in  1862,  reversed  Beudant's  use  of  these  names,  with  no  good 
reason ;  and  in  1853,  Kenngott,  on  account  of  the  conftision  of  names,  as  he  says,  introduced  for 
the  silicate  the  new  name  HemimorpMU^  and  so  added  to  the  oonfusion.  These  innovations 
should  have  no  fkvor. 

362  A.  MOBBSNXTITB  Risse  (Yerh.  nat  Yer.  Bonn,  1865,  Ber.  98).  A  mineral  fhxn  Altenberg,  near 
Aachen,  occurring  with  calamine.  Two  varieties  are  found,  one  dark  to  leek-ffreen  and  opaque : 
the  other  light  emerald*green,  transparent  The  latter  is  the  purest ;  it  has  H.=2'5,  oonchoidal 
fracture,  streak  white.  It  afforded  on  analysis  Si  30*31,  jlkl  13*68,  t^  0*27,  JTi  114,  Zn  43*41,  'iHg 
tr.,  Oa  tr.y  ti  11*37=100*18.  B.B.  on  charcoal  gives  with  cobalt  solution  a  pale  green  mass.  Diffi* 
caltly  soluble  in  adds. 

36a.  TEULABSUtB,    Dufrmoy^  C.  B.,  1842,  Ann.  d.  M.,  IT.  L  387,  1842.    Serpentin  aus  d. 
Malenkerthal  IWenberg,  J.  pr.  Oh.,  d.  88,  1867. 

Orthorhombic.  /A 7=120°  8',  Descl.  Observed  planes:  (?,  l-i,  1; 
crystals  all  compoimd,  consisting  of  three  intersecting  individuals ;  compo- 
sition-face U.  0  A  1-1=140°  36',  0  A  1=136°  32'.  (Crystallization  per- 
haps pseudomorphic.)    Mostly  in  rounded  grains.    Also  massive. 

H.=4— 6.    G. =2-978,  from  Traversella;  299,  fr.  Malenkerthal.    Color 
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jellowish^reen  to  olive-green;  also  dark  ^reen  to  blackiBh.  Streak  im- 
colored.  Tranducent ;  transparent  in  thin  plates.  Double  refiraction 
strong ;  optio-azial  plane,  ^t ;  oisectrix  normal  to  0^  positive ;   DescL 

Oomp.-^.  ratio  for  fi»  Si,  ft=l :  1 :  ^ ;  (H  Ag+tV  ^e)*  Sl+i  fi=Snioa  38-9,  magnesia  47*0, 
protoxyd  of  iron  7*8,  water  5*8=100.  Appears  to  be  a  hydrous  forsterite  or  boltonite  in  oompo- 
sition,  and  to  resemble  mnch  the  latter.  G.  Rose  pointed  oat  the  approximation  in  angle  to 
chrysolite,  and  regarded  it  as  an  altered  variety.  Its  occarrence  in  twins  of  three  interseetuqg 
crystals,  as  made  known  by  Desdoiceaux  (Hin.,  96, 1862X  is  an  important  characteristic  not  thus  far 
obiMfved  in  forsterite,  or  sny  other  species  of  the  chrysolite  group.  The  crystals  haye  the  planes 
shining,  but  not  quite  even.  Analyses:  1,  2,  Duftenoy  (L  a,  and  Dufr.  Mln.,  2d.  ed,  ir.  343);  3, 
Fellenberg  (La): 

Si       j'e      An      Ag      Oa       ft       ]6[ 

1.  Trayersella         39-61    8*59    2*42    47*37    0*68    0*46    6-80=99-78  DniVenoy. 

2.  Forez  4062    6-26     4375    1*70    0*72    6-21=9916  Dufrenoy. 

8.  Malenkerthal  (f)41-72    797     42-15     5-58,  Cr,  f^i  0-76,  3fcl  3-19=101-33  F. 

AnaL  1  is  of  the  original  yillarsite;  2,  of  grains  from  the  granite  of  Forez  and  Horvnn,  France. 

Pyr^  etc. — ^B.B.  in&sible.    With  borax  a  green  enamel    Attacked  by  concentrated  adds. 

Obs. — ^At  Traversella  it  is  assodated  with  mica,  quartz,  and  dodecahedral  magnetite.  Mudi 
boltonite  is  hydrous,  and  in  composition  bdongs  here.  Grains  in  the  interior  of  the  seipentme 
peeudomorphs  of  Snarum  have  sometimes  a  similar  composition.  The  mineraV  from  Firlo  in 
MalenkerttuJ,  of  the  Orisons,  constitutes  the  base  of  a  serpentine-like  rode,  which  is  slightly 
crystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  bladdsh-gray  and  dark  green  in 
CGuor.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  tiiat  of  the  Traversella 
mineraL    The  rock  looks  like  a  mixture  of  several  minerals. 

363.  FRBHNITB.  Chrysolite  Saqe,  MhL,  L  282,  1777.  Ghiysolite  dn  Cap  (a  kind  of  Schoii) 
dt  lAth^  il  276,  1788.  Zeolithe  rerdAtre  v.  Bwm^  Cat.  de  Raab,  i  203,  1790.  Prehnit  TTem., 
Bergm.  J.,  1790,  L  110;  anal  by  JTZopr.,  Sohrift  Ges.  nat  Berlin,  viiL  217,  1788.  Eoupholite 
(fr.  Bardgee),  Picoi  la  Peynme,  Ddameth.,  T.  T.,  IL  647,  1797.  .^Sddite  (Edelite)  WaknaUdi, 
Jahresb.,  y.  217,  1825.    Jacksonite  WhOney,  J.  Nat  H.  Soc.  Boston,  y.  487,  1847. 

Orthorhombic.    /A  7=99*'  66',  0  A  1-1=146^  llf  ;  a:h:  c=0-66963 
:  1 :  1-19035.    Observed  planes:    0;  vertical,  /,  i-i,  w;   domes,  |-t,  f-f, 
6-J;  octahedral,  2,  6.     0  A  ♦^=163°  20'  0  A  f4=134:°  52*',  0  A  2=119^ 
45',  0  A  6=100^  47'  0  A  64=106*^  30',  7  A  ii=l30''  2'.    Cleavage :  basal, 
distinct.    Tabular  crystals  often  united  by  0,  making  broken 
3^^  forms,  often  barrel-shaped.     Eeniform,  globular,  and  stalac- 

""  titic  with  a  crystalline  surface.     Structure  imperfectly  co- 

lumnar or  lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.=6— 6-5.  G.=2-8— 2-968.  Lustre  vitreous ;  (9  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  with  polarity  central,  the  analogue  poles 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachydiagonal,  Eiess  &  Eose.  Double  refrac- 
tion strong;  optic-axial  plane  usually  t-i;  bisectrix  positive, 
normal  to  0;  axial  angle  122°— 130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divergence  very  slightly 
diminished  by  heating ;  Descl. 

Var.— Usual  in  firm  and  hard  incrasting  masses,  externa]]  j  giobnlar  or  mammillary,  the  sorftoe 
made  up  often  of  grouped  orystals  more  or  less  imperfect,  but  sometimes  smooth. 
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Si 

XI 

96 

Ca 

ft 

1.  Tyrol 

4300 

23-26 

2-00 

26-00 

4-00, 

2.  Tyrol,  Fassa 

3   Ml  BlaDC,  Oniph. 

42-88 

21-50 

3-00 

26-60 

4-62, 

44-11 

28-99 

26-41 

4-46, 

4.  Dumbartoo 

44-10 

24-26 

—^ 

26-43 

4-18, 

6.  ^klelfon,  EdOiie 

43*08 

19-30 

6-81 

26-28 

4-48, 

ft.  Glasgow,  green 

43-60 

23-00 

200 

22-38 

6-40= 

7.        "         white 

43-06 

28-84 

0-66 

26-16 

4-60, 

8.  Bourg  d'Oisans 

44-50 

23-44 

4*61 

23-47 

4-44= 

9.  Badauthal,  Han 

44-74 

18-06 

7-»8 

27  06 

4-13, 

10.  Niederkirchen, 

42-50 
'  44-00 

30-60 

0-04 

22-57 

5-00, 

11.    psaudomorphB 

28-60 

0-04 

22-29 

6-00, 

12.  Chfli 

43-6 

21-6 

4-6 

26-0 

6-3= 

18.  Tyrol 

44-42 

2409 

0-92 

26-41 

4-26= 

14.  Upeala 

44-11 

22-99 

8-22 

25-88 

4-26= 

OovpMOe  is  in  wvemoaa  masses,  made  of  small,  thin,  fragile  laminaa  or  scales;  the  oriffinal 
was  from  the  peak  of  Ereslida,  near  Bardgea,  in  the  Pyrenees ;  also  reported  from  the  Ooi  du 
Bonhonmie,  at  the  foot  of  Mt  Blana    Named  from  Ko^t,  tender, 

EdeiUe  (or  .SkkHie)  is  nothing  but  prehnite  from  JSdelfors,  Sweden. 

JaekaofnUe  (or  anhydrmu  prehniie)  of  Whitney  is  ordinary  prehnite,  from  Keweenaw  Pt  and  Isle 
Boyale. 

Crystals  from  Ftomington,  Ct,  have  for  the  optio-azial  plane  i-l;  and  the  dlyergenoe  for  the  red 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48''— 50* ;  in  an  interior  wedge-shaped  part  of  the 
same  plate,  17^,  Dead.  The  dispersion  is  very  strong  in  these  crystals,  while  in  those  of  Dau- 
phiny  it  is  hardly  perceptible. 

Oompr— 0.  ratio  for  j^  fi,  Si.  ft=2  :  8  :  6 :  1,  whence,  if  the  water  is  basic,  for  bases  and 
silica,  1 :  1 ;  and  formula  (i  ft"+ }  Oa+i  ^)*  Si*=Silica  49-6,  alumina  24*9,  lime  27-1,  water  4-4= 
100.  Analyses:  1,  2.  Gehlen  (Schw.  J.,  iiL  171);  3-6,  Walmstedt  (Jahresb.,  t.  217);  6,  7,  Thom- 
son &  Lehunt  (Min.,  L  276);  8,  Begnault  (Ann.  d.  K.,  IIL  ziy.  164);  9,  Amelung  (Baimm.  2d 
SuppL,  118,  Fogg.,  IzTiiL  312);  10,  11,  Leonhard  (Fogg.,  Ur.  579);  12,  Domeyko  (Ann.  d.  M.,  lY. 
ix.  3);  13,  F.  Kiitzing  (B.  H.  Ztg.,  zz.  267);  14,  0.  W.  Faykull  ((Eff.  Ak.  Stock.,  1866,  86): 

fin  0-26=98-60  Gehlen. 

8nH)-26=98-76  Qehlen. 

Un  0-19,  ^e  1-26=100  Walmstedt 

te  0-74=99-71  Wahnstedt 

Un  0-15=100*20  Wabnstedt 

=97*38  Thomson. 

i/Ln  0-42,  &,  ^a  1-03  Lehunt 

=100-46  Begnault 

^a  1*03=102-40  Amelung. 

^  002=100-63  Leonhard. 

&  0-01=100-84  Leonhard. 

lOO'l  Domeyko. 

=100-10  Kiitzing. 

=  100-41  FaykuU. 

Ko.  10  is  a  pseudomorph  after  analcite,  and  11  after  leonhardite.  The  yocX^onife,  or  anhydrtnu 
prehniiet  of  Whitney  (L  c.^  contains,  according  to  Jackson  and  Brush,  4-7,  4-15  (J.),  and  4*86  (B.) 
p.  a  of  water.  The  specimen  analyzed  by  miitney  may  possibly  have  been  calcined,  as  in  some 
localities  on  Lake  Superior  it  is  customary  to  bum  the  copper  oro  to  free  it  from  adhering  rock. 
He  obtained  (L  a)  Si  46-12,  ^l  26-91,  Oa  2703,  ^a  0-86=99-9L 

Pyr.,  etc— In  the  dosed  tube  yields  water.  B.B.  fruses  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  OouphoUtef  which  often 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

01m«— Occurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last 

At  St  Ghristophe  and  TArmentidres,  near  Bourg  d'Oisans  in  Isdro,  associated  with  azinite  and 
epidote;  at  Batschinges,  Fassa  valley,  and  near  Ounpitello,  l^rol;  in  Salzburg;  Ala  in  Piedmont; 
the  Sau-Alp  in  Oarinthia;  Joachimsthal  in  Bohemia;  in  Nassau,  at  Oberscheld  and  Uckersdorf; 
near  Freiburg  in  Briagau  on  the  Bosskopf;  in  the  Harz,  near  Audreasberg,  with  datolite;  Aren- 
dal,  Norway;  .^delfors  in  Sweden  (edelUe);  Upeala,  Sweden,  in  rifts  hi  homblendic  granite,  the 
deoomposition  of  the  hornblende  having  afforded  the  lime,  and  of  the  mica,  the  alumina  (Faykull); 
at  Friskie  Hall  and  Oampaie  in  Dumbartonshire,  and  at  Hartfield  Moss;  in  BezifrewBhire,  in  yeins 
traversing  trap,  associated  with  analcite  and  thomsonite;  also  at  Corstorphme  Hill,  the  Castle 
and  Salisbury  Ctag,  near  Edinburgh ;  Moume  Mts.,  Ireland. 

In  the  United  States,  finely  crystallized  at  Farmmgton,  Woodbury,  and  lOddletown,  Conn.,  and 
West  Springfield,  Mas&,  and  Patterson  and  Bergen  Hill,  N.  J. ;  m  small  quantities  in  gneisa,  at 
Bellows  Falls,  Vt ;  in  syenite,  at  Charlestown,  Uass ;  Milk  Bow  quarry,  often  in  minute  tabular 
crystalB,  with  chabazite;  also  at  Pahner  H^hree  Bivers)  and  Turner's  Falls,  Mass.,  on  the  Connec- 
ticut^ in  trap,  and  at  Perry,  above  Loring^s  Cove,  Maine;  at  Westport,  Essex  Co.,  N.  Y.  (chiUonUe 
Emmons),  on  a  quartzose  rock ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  aa  the  veinstone  of  the 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules 
disseminated  through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  China. 

The  formula  (i &*+iSl)* Si*  is  analogous  to  that  of  olurysolite  in  the  ratio  1  :  1,  and  the  two 
species  appear  to  be  homceomorphous,  2-i  a  2-S  m  chrysolite =99''  7'. 

AJtL — ^Prehnite  occurs  altered  to  green  earth  and  feldspar. 

Named  by  Werner  in  1790  after  C6L  Prehn,  who  first  found  the  mineral  at  the  Cape  of  Good 
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Hope.    Sage  had  called  H  (Htf)  OrvsoUle;  and  Bom^  de  lade  had  rafeRed  it  (ItSS)  to  the 
group  of  A^toHL 

363 A.  XJiann  HecUOe  (Ed.  N.  PhiL  J.,  n.  iy.  162, 1856]|1  In  radiated  aheafy  dustera  of  pUtoa, 
in  nesta  in  the  amygdaloid  of  Uig,  Isle  of  Skje,  along  with  analdte  and  iaroelite.  H. 
=6*5;  G.= 2*284;  Instre  pearly;  color  white,  sl^htlj  yellowislL  Gompoaition,  according  to 
Heddle  (loa  cit\  Si  45-98,  £l  21*98,  Oa  16*16,  tfa  4*7,  ^  11*25.  The  O.  ratio  for  ]El,fi,  Sioorrea- 
ponding  ia  near  1:2:4.  B3.  faaea  readily  and  quietly  to  an  opaque  enamel,  which  is  not  frothy ; 
giyea  a  strong  aoda  reaction. 

It  appears  to  be  near  prehnite  in  atructure,  and  needs  Airther  inyeatigatioD* 

364.  OBLORJL8TROZ1TB.    C,  T  Jackaon;  J.  D,  WhUney,  J.  Kat  Hist  Boat,  v.  488. 

Massive.    Finely  radiated  or  stellate  in  stmctnre. 
H.=5*5— 6.     G.=8-180.      Lustre  pearly.      Color  light  blmsh-green. 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.— O.ratiol  :  2  :  3  :  1 ;  (0a»,]§fa7gi»+2(Xl,Pe)«Sl«+6fl=rt&»+|»)*8i«+2ft=SiIic» 
87*6,  alumina  24*6,  sesquioxyd  of  iron  6*4,  lime  18*7,  aoda  6*2,  water  7*6= 100.  Analyaee  by  Whit- 
ney (Bep.  a.  Lake  Sup.,  1861,  il  97) : 


Si 

Si 

9e,  little  #e 

Ca 

fra          & 

ft 

1.     86-99 

26*49 

6*48 

19-90 

3*70           0*40 

7-22=100*18. 

2.    87*41 

24*26 

6-26 

21*68 

4*88 

6*77=100*26. 

Bammelsberg  obsenres  that  it  has  some  relation  in  oomposition  to  a  hydrous  epidote.  It  also 
approaches  carpholite. 

Pyr.,  etc — In  the  doeed  tube  yields  water  and  becomes  white.  B.B.  fbses  easily  with  intu- 
mescenoe  to  a  grayish  blebby  glass.  Forms  a  transparent  glaaa  readily  with  borax,  tinged  with 
iron.    Soluble  in  muriatic  add,  the  silica  separatmg  as  a  flodcy  predpitate  (Whitney). 

Oba. — Occurs  on  the  shores  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles,  which 
have  come  fVom  the  trap,  and  are  waterwom ;  it  receives  a  fine  polish. 

Named  from  x^^^^f  9^^^  harpov^  aiar^  Xi0of,  sUme, 

366.  TRXTOICXTB.    Tritomit  Weibye  A  Berlin,  Fogg.,  Izziz.  299, 1860. 

Isometric ;  tetrahedral,  f.  31.     Oleavage  indistinct 

H.=6'5.  G.=8'9-4-66;  8-908,  Forbes;  416~4-66,  W.  &  B. ;  4'26, 
Mdller.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  dirty 
yellowish-gray.     Subtranslucent. 

Oomp^6*,tt^,S)*§i'+4ftT  Analyaea:  1,  i^piozimate,  K.  J.  Berlin  (L  a);  8,  D.Forbe8(Ed. 
N.FhiL  J.,II.iiL1866): 

Si       W       Si       Oe       La       t'e     ftn     ^      Ag      Ca      ^a      fi 

1.20-13    4'62*    2-24    40*36     16*11     1*88     0*46    0*22    6*16     1-46    7  86=99*44  Berlin. 

2.  21*16    8-96*>    2*86    37*64    12*41    2*68     1*10    4*64    0*09    404    0*38    8*68=99*68  Forbes. 

*WltiiMjiO,CaO,B]iO>.  bWithSnO*. 

F.  P.  Moller  has  obtained  a  reiy  different  composition  in,  apparently,  a  careftdanalyaia,  in  which 
the  state  of  ozydation  of  the  bases  was  asoertamed  (Ann.  Gh.  Phann.,  czz.  241) : 

Si    gn  fa^?  €e    £l  9e  Sn     Ce    ta,lH    ^    Mg    Ca    Ba    6r    JTa    &    fi 
16*38  0*74  8*63  4*48  1*61  2*27  0*49  10*66  44*06   0*42  0*16  6-41  0*19  0*71  0*66  2*10  6^3=9949 

From  Berlin  and  Forbea,  the  formula  fiP  §i*+4fi  haa  been  deduced.  Moller  obtains  the  0.  ratio 
for  JEt,  fi.  Si,  fi[  4  :  1  :  4  :  2.  But  if  the  §n,  fa,  ^  are  added  to  the  basea  inatead  of  the  silica, 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  ia  very  nearly  2  : 1 :  |. 

Forbea  queetions  whether  the  crystals  observed  are  not  thorite. 

Pyr.,  •to^— Tlelda  water  and  givea  a  weak  fluorine  reaction ;  with  botax  a  reddish-yeOow 
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^Iafl8»  which  is  colorless  on  oooUng.  With  muriatic  add  in  powder  yieldB  chlorine,  and  gelat* 
inizes. 

Oba. — From  the  island  Lamo,  near  Brevig,  Norway,  with  leucophanite  and  mosandrito  in  a  coarse 
syenite. 

Named  from  rpiV,  (hree-Joldf  and  rl/r^bi,  to  cutf  alluding  to  the  trihedral  cayities  which  the  crystals 
leave  in  the  gangue. 

366.  THORTFB.  Thoriti5^.,Ak.H.Stockh.,l829.  OrangitJ9er^«mann,Pogg.,lzxzii.  561, 1861. 

Isometric  and  tetrahedral.      In  dodecahedral  crystals,  with  octahedral 

E lanes  tetrahedrally  developed,  the  larger  set  dull  and  even,  the  smaller 
right  and  roimded,  and  with  the  three  edges  about  the  latter  replaced. 
Also  massive  and  compact. 

H.=:4-5— 5.  G.=4-3— 5-4 ;  of  purest,  5—5*4.  Lustre  of  surface  of  fresh 
fracture  vitreous  to  resinous.  Color  orange-yellow,  brownish-yellow ;  also 
black,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Transpa- 
rent in  thin  splinters  to.  nearly  opaque.  Iracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var.— The  hrownish-black  and  black  yarietjr,  from  Ldvo,  Norway,  was  the  mineral  firom  which 
Beraelius  obtained  the  metal  thorium,  and  which  received  the  name  ikorUe.  The  yellowish  variety 
is  the  arangtie  (so  called  from  the  color),  from  Langesund  fiord,  which  Bergemann,  when  he  so 
named  it, 'supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthodase  and 
zircon,  and  crystals  of  the  latter  kind  have  afforded  Zsohau  (Am.  J.  Sd.,  IL  xzvi.  369)  the  angles 
JM=n2y,  1A1=128^'',  the  corresponding  angles  of  sdrconbemg  132*'  10' and  123'*  19'.  Zsdmu 
regards  the  mineral  thorite  as  tetragonal,  and  isomorphous  with  zircon,  not  considering  his  crystals 
as  pseudomorphous. 

The  mineral  varies  much  in  specific  gravity,  oran^  affording  5*39*7,  Bergemann ;  5*84^  E>antE ; 
6-19,  Damour;  4*888— 0*206,  Chydenius;  and  ihotiiej  4-630,  Ben.;  4*68^  Bergemann;  4*344— 
4-397,  Chydenius. 

Oomp.— Essentially  ¥h§i-hHfi=S]lica  11%  thoria  76%  water  6*8=100;  for  the  black 
thorite  (anaL  1)  th  dt+2  :d=Silica  16*4,  thoria  73*8,  water  9*8=  1 00.  Analyses :  1,  Berzelius  (1.  a)  i 
2,  Damonr  (Ann.  d.  IL,  V.  1  587) ;  8,  Bergemann  Q.  c);  4^  Chydenius  (Pogg.,  czix.  43) : 

Si  th      Sn    &     f e    »n    ^    Ph    ftg    Ca    fTa     &     ft 

1.  18*98  57*91  0-01  0*06  8*40  2*39  1-61  0*80  0-86  2-68  010  0*14  a-50,  undis.  1*70=99*51  Berz. 

2.  17*52  71*65   0*17  031  0*28  1*18  0*88    1r.     1*59  0*88  014  6*14=100*14  Damour. 

3.  17*70  71-25 0*81  021 4*04  0*80      690,  Ca  C  4*04=100-74  B. 

4.  17-76  73-80 118    <r.    1*08 6*45=100*27  Chydenius. 

Pyr.,  etc^-In  the  closed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
cooling,  orange  again.  B.B.  on  charcoal  jnfbsible,  the  edges  only  being  slightly  glased ;  with 
borax  a  yellowish  pearl,  beooming  colorless  on  cooling ;  with  salt  of  phosphorus  a  colorless  glass, 
which  becomes  milky  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  hot^  which  be- 
comes grayish  on  cooling.  A  litUe  nitre  bemg  added,  the  orange  color  remains  after  cooliiuf. 
With  muriatic  add  easily  forms  a  jelly  before,  but  not  after,  calcination.  The  black  thonte  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Oba^Found  in  syenite  by  Bsmark  at  Lovo,  near  Brevig,  in  Norway;  also  at  Langesund 
fiord,  near  Brevig  (orangite,  anaL  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.    The  black  thorite  appears  to  he  partially  altered. 

367«  OZIRITB.  Ferrum  caloiforme  terra  quadam  incognita  intime  miztnm,  Tungsten  von 
Bastnas,  Oronstedt,  Ak.  H.  Stookhoku.,  1751,  Min.,  183,  1758.  Cerit  His.  <k  Berz.,  Cerium  en 
ny  Metal,  etc.,  1804^  Gehlen's  J.,  il  897,  1804,  Afh.,  L  58,  1806.  Ochroit,  Kla^.,  Gehlen's  J., 
ii  308,  1804.  Cerent  JT/opr.,  Beitr.,  iv.  140,  1807 ;  KarsL,  Tab.,  74,  1808.  Cerium  oxyd^ 
sQiceuz  H,f  TabL,  1809.  Cerin-Stein  Wenky  Hoffln.  Min.,  iv.  a,  286,  1817.  Kieselcerit  Chrm. 
Silicate  of  Cerium.    Lanthanooerit  ffermarmf  J.  pr.  Ch.,  Izxxu.  406,  1861. 

Hexagonal  t  iBometric  i  In  short  sixnaided  prismB,  Haid  Commonly 
mafisive;  granular.  , 


Digitized  by  VjOOQIC 


2. 

"      16-06 

8-17 

26-56 

16-33     1805 

8-56 

8. 

"      21-30 

4-98 

68-60 

8-47 

1-23 

4. 

"(1)19-18 

1-64 

64-55 

7-28 

1-31 

6. 

"      21-36 

1-46 

60-99 

8-61      3-90 

1-66 

414  OXTGEN  OOHFOUime. 

H.=5'5.  G.=4*912,  Haidin^r.  Lustre  dull  adamantine  or  resinouB. 
Color  between  clove-brown  and  cherry-red,  passing  into  gray.  Streak 
grayish-white.     Slightly  subtranslucent.     Brittle ;  fracture  splintery. 

Oomp,— 0.  ratio  for  ft,  Si,  fi=l  :  1  :  i;  (Ce,  La,  iH)*  Si+fi=SiUca  20-4,  oeria  78-6.  water 
6-1=100.  Analjraes :  1,  HiaiDger  (Afh.,  iii.  287);  2,  Hermann  fj.  pr.  Chem.,  rxz.  193,  and  Izxzil 
407);  8,  Ejenilf  (Ann.  Ch.  Pharm.,  zzxvii  12);  4,  Bammelsberg  (Fogg.,  criL  632,  and  Min.  CL, 
647) ;  5,  Hermann  (J.  pr.  Oh.,  Itxtii.  406) : 

61       ^e       Oe        ta       iH      Ca      £[ 

1.  BaetaU  1800    1-80  68-59  1-25    9 60=99-24 Hiainger. 

810,  $1 1-68,  An  0*27,  %  1-25,  C  4*62  R 
6'62=100  Kjeruir. 
6-71=99*57  Rammelabeig. 
6*31,  0  0*83=100  Hermann. 

From  analyaia  3,  8*27  of  molybdenite,  and  0*18  biamnth  glance^  are  removed  as  impurities. 
Analyaea  1  and  2  glye  near  10  p.  o.  of  water,  with  mnch  lanthanum  and  didymium,  and  little  cerium, 
according  to  Hermann ;  he  accordingly  appliea  to  thia  kind  the  diatinctiye  name  lanOumoeerikf 
and  to  the  rest  that  of  oerife. 

Klaproth,  who  published  the  first  analjaia  (Beitr.,  It.  140),  and  gave  the  mineral  the  name 
ochraOe,  obteined  Si  84*6,  Ce  64-5,  9e  8-6,  Oa  1*25,  ti  60=98-75;  with  his  siUca  he  included 
all  the  material  not  deoompoeed  in  hia  method  of  analysis.  Hermann  has  supposed  the  substance 
analysed  a  distinct  species. 

Pyr^  etc. — In  a  matrass  yields  water.  B.B.  inftisible  alone:  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  oooung;  in  the  inner  flame  a  weak 
iron  reaction.  With  soda  not  dissolyed,  but  Aiaes  to  a  dark  yellow  slaggy  mass.  Gelatiniies 
with  muriatic  acid. 

OlMk— Occurs  at  Bastnfia,  near  Biddarhyttan,  in  Westmannland,  Sweden,  forming  a  bed  in  gneiss, 
and  associated  with  mica,  hornblende,  copper  pyrites,  cerine,  eta  It  bears  considerable  resem- 
blance to  the  red  granular  variety  of  oorundum,  but  is  readily  distinguished  by  its  hardness. 

Hisinger  and  Berselius,  in  1808-4,  detected  in  this  mineral  a  new  metal  which  they  named 
cerium,  after  the  planet  Ceres,  then  recently  announced;  and  the  mineral  they  called  cerite. 
Elaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  ochrwte  to  the  mineral, 
and  ochroite  earth  to  the  new  earth  (alluding  to  its  color,  from  wa-^,  brovmisk^yelltw).  In  his 
Beitrage,  1807,  Elaproth  aooepted  the  names  of  Hiainger  and  Berselius,  yet  added  a  syllable  (lest 
they  should  appear  to  come  from  Ktitta,  wax),  making  them  cererium  and  cereriie — a  change  not 
accepted.  In  1839  Mosander  nroyed  that  the  oxyd  of  cerium  contained  the  new  metal  lanihcmmn, 
and  in  1842  another  new  metal,  didymium. 

868.  BRDBCANNITB.    Asdin,  Pogg.,  hcoyiii.  162. 

In  imbedded  grains  and  folia ;  with  no  traces  of  crrBtallization. 
Q.=3'l.  Lustre  vitreous.   Color  dark  brown.    In  thin  splinters.    Trans- 
lucent. 
Oomp* — Analysis  hj  Blomstrand,  of  half  a  gramme  (I  a) : 

Si  Si       Qz.OeftU    ]^e         ftn         ^  Ca       fiandk>ss 

31-86  11*71  84-89        8-62        0*86        148        6*46  4*28 

Obs.— From  the  island  Stok5  in  the  Langesund  fiord,  near  Brevig. 
Named  after  Erdmann. 

369.  FmOSBCALTTB.  PSrodmalit  Hauem^  MoFs  Efem.,  iy.  390,  1808.  Wesentlidier  Bes- 
tandtheU  Salasaures  Eisenozyd,  id,,  ib.  (fr.  blowpipe  trials  of  Oahn,  its  disoorerer).  Pyrosmalit 
KarsL,  Tab.,  108,  1808;  Eaxtam.,  Handb.,  1068,  1813.  Fer  muriate  JS,  1812,  Lucas  TabL, 
il  418,  1818. 

Hexagonal.     0  A  1=148*'  30' ;  a=0-6807.     Observed  planes :  (?,  /,  1, 

2.  Oa  2=129^  13',  /A  7=120°.  In  prisms  or  tables.  Cleavage :  basal, 
perfect:  /imperfect.  Also  massive.  I)onble  refraction  strong,  uniaxial. 
Axis  negative. 
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H.=4-4'6.  G.=8-8-2 ;  3-081,  Hisinger;  8-168-3'174,  Lang.  Lns- 
tre  of  O  pearly ;  of  other  planes,  less  so.  Color  blackish-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  nsaally  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  spbntery.     Somewhat  brittle. 

Oomp, — 0.  ratio  for  &,  Si,  d=2  :  8  : 1 ;  and  ratio  of  chloriDe  to  oxygen  abont  1  :  42.  Mak- 
ing the  water  and  chlorid  of  iron  basic,  the  ratio  for  ]ft+^  8i=l  :  1,  and  tlie  formula  (1  d+ 
1(6,  Fe  Gl))*  §i=,  if  Fed  :  An  :  ^e  (+Oa)s£l :  6  :  8,  Silioa  84*7,  ^e  81*7,  An  19-e,  chlorid  of  iron 
7*0,  water  7  0=1 00.  Analjaea :  1,  Hisinger  (Afb.,  iv.  817);  2,  same,  making  the  iron  and  man- 
ganese protoxyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Bamm.  Min. 
Ch^  875);  3,  J.  Lang  (J.  pr.  Gh^  IzxxiiL  424): 

Si         9e       lln      t'e       An     Ca        £[        a       Fe 

1.  86-85    35*48    24*26     l*2t     undeL     3-77    Hisinger. 

2,  35.85     28-07     21-81     1-21     [629]    8-77     3-00        " 

8,  35-43     80-72    20-51    0*74      7*75      3-79    ^,  £l  024  Lang. 

In  an  earUer  trial,  Hisinger  obtaintod  Si  85-40,  9e  82-60,  fin  23*10,  Xl  0*60,  the  rest  nndeter- 


Vjr^  elo^— In  the  dosed  tnbe  yields  water,  whicii  reacts  add.  B.B.  ftises  at  2—2-5  to  a  blade 
magnetic  glass.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  A  bead  of  salt  of 
phosphorus,  previouslj  saturated  with  oxyd  of  copper,  when  fhsed  with  the  pulyerized  mineral 
imparts  a  beautiful  asure  color  to  the  flame  (dilorine).  Deooapoeed  by  muriatic  add,  with  sepa- 
ratioa  of  silica. 

Oba.— -Pyrosmalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  BfelkegruTan,  one  of 
the  iron  mines  of  Nordmaric  in  Wenoland,  Sweden,  where  it  is  associated  with  calc  spar,  pyroz- 
ene,  apophylHte,  and  magnetic  iron.  A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
an  inch  m  diameter  and  one  and  a  qnaiter  inches  long,  and  weighs  five  and  a  half  ounces. 

Named  from  np,  fire,  and  '09^4,  odor^  in  alluaion  to  the  odor  when  heated. 

370.  AFOPHTXiXiITB.  ZeoMth  yon  Hellesta  0.  RinincM,  Ak.  H.  Stod^h.,  82, 1784.  Zeolithus 
lamellaris  migor  MWOer,  De  ZeoUthis  Suedds,  82,  1791.  Ichthyophthahnite  (fr.  Uto)  cFAndrada, 
Scherer's  J.,  It.  32,  1800,  J.  de  Fhys.,  li  242,  180.  Hesotype  ^point^  (fr.  Iceland)  JET.,  Tr., 
liL  1801.  ApophylHte  K,  Notes  pour  servir  au  Oours  de  Min.  de  V  ao  XIIL  (1805),  Lucas 
TabL,  L  266^  1806.  Fischaugenstein  TTem.,  1808.  lohthyophihalmit,  Albm,  Wem,,  Letstes  Min. 
^y8t,  1817.  Tesselite  (fr.  FkrSe)  Brewstar,  Ed.  PhiL  J.,  i  5,  1819.  Oxhaverite  (Qr.  Iceland) 
Brewster,  Ed.  J.  Bd.,  yii  116,  1827.  Xylochlor  (fr.  Skaly)  v.  WaU.,  Yulk.  Gest,  1853.  Leu- 
oocydite  EerachOl,  Deed.  ICin.,  L  126, 1862. 

Tetragonal.  (?Al-t=128''  38';  a=l-2516.  Obeerved  planes:  (?,  i-i, 
i-2,  i-3,  1,  i,  I,  K  K  Oa  1=119°  30',  0  A  fi=147''  68^  1  A  1,  pyr.,= 
104°  2',  bas.,  =  121°, 
iriAi-S^UVU^i-iA 
i-2=163°26.'  Crystals 
BometimeB  nearly  cylin- 
drical or  barrel-shape. 
Cleavage :  0  hignly 
perfect;  /less  so.  Also 
massive  and  lamellar. 

H.=4-6-5.  G.= 
2-3-2-4;  2-335,  Haid- 
inger,  a  variety  firom 
Iceland ;  2-369,  Thorn- 
son.  Lnstre  of  O 
pearly ;  of  the  other  faces  vitreous.  Color  white,  or  grayish ;  occasionally 
with  a  greenish,  yellowish,  or  rose-red  tint,  flesh-red.    Streak  nncoloreoL 
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Transparent;  rarely  opaque.  Brittle.  Double  refraction  feeble;  either 
poeitive  or  negative ;  BometimeB  a  teeselated  structure  made  apparent  by 
polarized  light. 

Var.— 1.  Ordma/ry.  XJsiiaUj  in  crystals,  which  are  remarkable  for  their  pearly  basal  deavage. 
Form  sometimeB  nearly  cubic. 

Haay's  Mewiype  Spointie  was  an  Iceland  yaiiety ;  Fucha  and  Gehlen  in  1816  ascertained  its 
identity  with  apophyllite.  In  tabular  crystals  from  the  Seisser-Alp  Dauber  found  1 A 1  =  121^  7|' ; 
in  red  f\rom  Andreasberg  120°  29'  18" ;  in  crystals  fhnn  Poonah  119°  43'. 

1.  The  name  Oxhavarite  was  applied  to  a  pale  green  crystal  found  in  petrified  wood  at  the  Ozhaver 
Springs,  near  Husavick  in  Iceland.  Albin  of  Werner  (named  from  oAuSj  white)  is  in  small  nearly 
cubic  crystals,  opaque  white  in  color,  from  Aussig,  Bohemia,  partly  decomposed.  Xylochlore^  from 
Sidly,  is  ohve-green,  and  has  G.=2'2904 ;  it  owes  its  color  to  the  presence  of  a  little  iron. 

2.  Tesaelitej  from  Faroe,  is  a  cubical  yariety,  exhibiting  a  tesselated  structure  in  polarized 
light. 

3.  Leuoocyditef  when  plates  parallel  to  the  base  are  exammed  by  means  of  polarized  light, 
shows  a  black  cross  with  rings  that  are  alternately  white  and  yiolet  black,  with  compensation 
positiye  (whence  the  name,  from  Xcvxtfc,  whUe^  and  k6«Ao{,  circle),  instead  of  the  ordinary  colored 
rings — a  peculiarity  observed  in  crystals  from  the  Seisser-Alp^  Andreasberg  (part  of  those  €i  this 
locality),  Skye,  Faroe,  Iceland,  Uto,  and  Poonah  in  India.  Some  crystals  from  Utd  and  Gziklowa, 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  oompensaticm  negative. 
These  different  optical  phenomena  may  be  presented  by  contiguous  plates  of  the  same  crystal; 
Desd. 

Oomp. — A  silicate  of  lime  and  potash  containing  some  fluorine.  Q.  ratio  for  fi,  Si,  fi  mostly 
1 :  3*75  :  2 ;  for  the  analysis  by  Berzelius,  1:4:2;  and  for  Oa,  &,  8  : 1.  Batio  usually  taken  at 
1:4:  2 ;  which  corresponds  to  6+2  Si+  2  1^ ;  and  if  1  ^  be  basic,  the  formula  may  be  XC*  Si 
+^  Si,  or  more  specaally  (i  £[+i  (i  iC+|  Oa))*  Si+^  Si^SiUca  55'5,  lime  23-0,  potash  4*8, 
water  16*7 =100.  This  makes  it  a  Unisilicate,  like  other  tetragonal  silicates,  with  an  opal-like 
(unorystallizable  ?)  silicate  as  accessory.  The  ratio  of  the  fluorine  to  the  oxygen  has  not  been 
ascertained. 

Analyses:  1,  2,  Berzelius  (Afh.,  vL  181);  3,  Bammelsbei^  (2d  Suppl,  16);  4^  St51ting  (B.  H. 
Ztg.,  XX.  267) ;  6,  Bammelsberg  (Min.  Ch.,  506) ;  6,  G.  T.  Jackson  (This  Min.,  1850,  249) ;  7,  E.  L. 
Beakirt  (Am.  J.  Sci,  II.  xvi  84) ;  8,  J.  L.  Smith  (This  Min.,  304,  1854) ;  9^  W.  Beck  (Yerh.  Min. 
St  Pet,  1862,  92);  10,  Haughton  (PhiL  Mag.,  IV.  xxxiL  228): 

Si         Ca        ft       fi         F 


1.  uto 

62M3 

24-71 

5-27 

16-20 

1-64=99-86  BeraeUus. 

2.  Faroe,  Tu9eUU 

52-38 

24-98 

5-37 

16-20 

1-12=100-05  Berzelius. 

8.  Andreasberg 

61-88 

25-86 

4-90 

and. 

1-18  Bamm. 

4.            "           «2A. 

61-73 

2502 

5-10 

15-73 

?=97-68  Stolting. 

5.  Badauthal,a.= 1-961 

52-69 

25-52 

4-75 

16-78 

0*46  Bamm. 

6.  Michigan,    G.=2-306 

51-89 

26-60 

6-07 

16-00 

0-91~99-47  Jackson. 

7.  Nova  Scotia 

52-60 

24-88 

5-14 

16-67 

1-71=101  Beakirt 

8.  L.  Superior,  0.=:2-37 

6208 

26-30 

4-98 

15-92 

0-96=99-19  Smith. 

9.  Pyterlax,  Finl.          (})  52-12 

24-99 

6-75 

16-47 

0-84-100-17  W.Beck. 

10.  Bombay 

51-60 

26-08 

5-04 

16-20 

0-97,  & 0-24,  Ag 008, :&a0-63=99-84 H. 

Xylochlore  afforded  v.  Waltershausen,  as  a  mean  of  two  analyses  (L  &X  ^  62-07,  Oa  20*67,  t^ 
3-40,  jiilg  0-83,  ^a  0-55,  ft  3-77,  £l  1-54,  iS  and  C  17*14=99*87.  The  red  o(dor  Of  the  Andreas- 
berg crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt 

Pyr.,  etc.— In  the  closed  tube  exfc^iates,  whitens,  and  yields  water,  which  reacts  add.  In 
the  open  tube,  when  frtsed  with  salt  of  phosphorus,  gives  a  fluorine  reaction.  B.B.  exfoliates, 
colors  the  flame  violet  (potash),  and  frises  to  a  white  vesicular  enamel  F.=1'5  (v.  KobeU).  De- 
composed by  muriatic  acid,  with  separation  of  slimy  silica. 

Obs, — Occurs  commonly  in  amygdaloid  and  related  ro(^s,  with  various  zeolites;  also  occasion- 
any  in  cavities  in  granite,  gneiss,  etc.  Greenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ah- 
mednuggar  in  Hindoetan,  afford  fine  specimens  of  apophyllite  in  amygdaloid.  At  Andreasberg,  in 
silver  veins,  traversing  gray-wacke  slate ;  at  Orawicza,  Oaklowa,  and  Ssaszka  in  Transylvania,  asso- 
dated  with  wollastoni^ ;  in  Fifeshire,  with  magnetic  iron ;  at  Uto  in  Sweden ;  at  Puy  de  la  Piquette 
in  Auvergpse,  in  a  tertiary  limestone,  near  intruded  basaltic  rocks ;  at  Flnbo,  Utd^  snd  Hallesia, 
Sweden;  in  the  Tyrol,  near  Frombach;  near  Nertsohinsk,  Siberia;  in  Australia;  the  Yaleo- 
dan  Mixies,  Mexico. 

In  America  it  has  been  found  at  Peter's  Pomt  and  Partridge  Island,  in  the  Basin  of  Mines,  Kova 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colon,  and  asso- 
ciated with  laumoDtitet  thomsonite,  and  other  mineralB  of  tn^  rocks ;  also  at  Ghute's  oove,  Gape 
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d'Or,  Isle  Haute,  Swan's  Creek,  and  Gape  Blomidon.  Large  oiystals  occur  at  Bergen  Hill,  N.  J^ 
associated  with  analdte,  pectolite,  stilbite,  datolite,  etc,  some  of  them  3  inches  across.  It  Is  also 
found  at  Gin  Oove,  near  Perry,  Maine,  with  prehnite  and  analdte  in  amygdaloid ;  at  the  Cliif 
mine,  Lake  Superior  region  t£  399). 

Apophyllite  was  so  named  by  Hauy  in  allusion  to  its  tendenpy  to  eifoliate  under  the  blowjnpe, 
from  and  and  ^ «XAo»^,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boiling, 
gave  rise  to  the  name  lehthyopfUhalmitej  (torn  ix^Sj  fi»K  &nd  a^dux^^f,  eyt. 

The  name  uMiyophhaimiie  (or  ichih(yofhthal!me\  given  in  1800  by  d'Andrada,  has  priority.  But 
d'Andrada's  description  (L  c.)  is  bad  in  all  respects,  answering  much  better  for  pearly  feldspar  or 
adularia,  even  the  spedfic  gravity  (2*491)  being  far  out  of  the  way ;  it  affords  some  evidenoe  that 
he  may  have  drawn  it  from  another  mineral  It  was  therefore  hardly  a  violation  of  the  strictest 
rule  of  priority  that  Haiiy,  who  had  studied  carefolly  the  crystallization  of  the  mineral  before  it 
was  known  to  d'Andrada,  should  have  named  it  anew.  Neither  justice  to  d'Andrada,  nor  the  good 
of  sdence,  requires  that  the  name  apophyUUe  should  now  yield  place  to  the  earlier  one.  The  ear- 
liest analyses  were  made  in  1805  by  Y.  Boee  (Gehlen's  J.,  v.),  andFourcroy  AVauquelin  (Ann.  du 
Mua.,  v.). 

Alt< — Occurs  altered  to  pectolite  near  Tiexno  on  Monte  Baldo,  along  with  unchanged  crystals. 

Artii— Crystals  have  been  obteined  by  W6hler  from  heated  waters,  and  he  inferred  that  a  tem- 
perature of  180°  7.  was  necessary  to  the  result  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crysteUizes  on 
cooling.  Pearly  radiated  crystals  were  formed  by  Beoquerel  through  the  action  of  a  solution  of 
silicate  of  potesh  on  plates  of  sulphate  of  lime  (gypsum).  Daubr^e  has  detected  crystals  of  apo- 
phyllite in  the  Roman  works  at  the  hot  springs  of  Plombidres ;  they  were  covered  in  part  with 
incnisting  and  stalactitic  hyalite. 


371.  ZIDINGKrOXnTXI.    Said,,  Brewster's  Ed.  J.  Sd^  ill  8ie,  1825.    Antiedrit  BmOL,  Char., 

IH  1832. 

Tetragonal;  hemihedral.    (?Al-i=145°  59';  B90 

«=:0*'67l73.  Observed  planes  as  in  the  annexed 
figure,  together  with  another  dome  in  the  zone 
J,  having  the  summit  angle  144®.  0  Al= 
136®  20|',  7a  1=133®  39i',  /Ai=115®  26, 
1  A  1,  over  snmmit,=92®  41',  i  A  i,  ib.,  =129® 
8'.    Cleavage:  /perfect.    Also  massive. 

H.=4-4-5.  G:=2-71,  Haid.  ;^  2694,  Hed- 
dle.  Lustre  vitreous.  White,  grayish-white, 
pink.    Streak  uncolored.    Translucent — opaque.    Brittle. 

Oomp.— 0.  ratio  for  fi,  fi,  Si,  £[= 1:4:7:4;  whence,  if  half  the  water  is  basic,  for  bases,  silica 
and  water  7 :  7 :  2=1 : 1 :  f ;  and  the  formola  (f  (|l^+il^a)'+^^l)'§i'+  H£[.  A  new  determi- 
nation of  the  composition  is  needed.    Analysis :  r.  Heddle  (PhiL  Kag ,  IV.  ix.  179) : 

Si  86*98        £122*63        Ba  2684        Ca  (r.        l^Ta  Ir.        fi  12-46=:98-91. 

Tuner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst  Ed.  J.  Set,  iii  818),  Si  86*09, 
Si  27*69,  Ca  12-68,  £[  18*82,  loss  11*22  supposed  to  be  some  alkali. 

Pyr.,  etc. — Yields  water,  and  becomes  white  and  opaque.  KB.  at  a  high  heat  ftises  to  a  col- 
orless mass.    Affords  a  jelly  with  mnriatic  acid. 

Oba« — ^Edingtonite  occurs  in  the  Kilpatrick  Hills,  near  Glasgow,  Scotland,  associated  with  har- 
motome,  another  baryta  mineral,  and  also  analdte,  cakite,  eta  One  specimen  obtained  by  Mr. 
Heddle  weighed  2^  os. 

GloUaiiie  of  Thomson  (Min.,  I  328),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  d^raeribed 
as  occurring  in  white  crystals  that  "  seem  to  be  regular  octahedrons;  at  least  4-sid6d  pyramids, 
the  faces  of  which  appear  to  be  equilateral  triangles,  are  visible ;  other  crystals  appear  to  be 
cubic"  H.=:8'6;  G.=2-18;  lustre  yitreous.  Thomson  obtained  (I  c.)  Si  87*01,  Al  16*81,  9« 
0-50,  Oa  28-98,  fi  21*26=9900.  Heddle  states  (PhiL  Kag.,  IT.  ix.  181)  that  it  is  probabl^eding- 
tonite  mixed  with  hannotome,  mentioning  that  Thomson's  mineral  came  from  the  same  localltjr 
with  the  edingtonite,  and  from  the  same  dealer  that  frimlshed  him  with  the  edingtonito  for  hUi 
analysis. 

27 
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37S.  aiSMOHDTrB.    Zeagosite  Oimumdi,  Oeaerr.  Ifln.  di  BaaM»  ISie,  Taedh.  IGn^  xi.  164, 
1817.  aismoadin  Leonh^  ib.,  168.  Oismondine.  Abracite  BrMak,  Instit  GeoL,  iiL  198.  ArioKtei 

Orthorhombic.  /A 7=93^  41\  6^  A  l-t=134^  86' ;  a :  ft :  ^=10664  : 1 : 
10146.  1-t  A  1-i,  top,  srSO"*  10',  i  A  1^=124°  42',  v.  Lang.  Forms  re- 
Bembling  square  octMiedrons,  but  made  up  of  the  planes  /and  l-t;  often 
dufiterea  into  mammillated  forms  with  a  drusj  surface.  Cleavage:  7, 
rather  perfect. 

H. =4-6.  G. = 2*266.  Colorless  or  white,  bluish-white,  grajrish,  reddidi. 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axis  a,  and  angle  very  large,  v.  Lang;  but  usually 
only  confdsed  appearances  in  polarized  light,  Descl. 

Oomp.—0.  ratio  for  6,S,Si,&=l :  3:4^:4^.  Formula  perhaps  that  of  ekebergite  jplM  the 
water.    Analjsia  bj  Marignac  (Ann.  Gh.  PhTS.,  IH  zir.  41): 

Si  85-38  £127*28  Ca  1312  &  2*86  B  21]0=]0018. 

Pyr.,  «to<— At  100"  0.  yields  one-third  of  its  water,  and  beoomes  opaque.  6.B.  whitens,  in- 
tomesces  much,  and  melts  to  a  milky  glasa    Easily  dissolres  in  adds  and  gelatinises. 

OlNk — Occurs  in  the  leuoitophyr,  a  leudtio  laya,  of  the  region  of  Mt  Albano,  south-east  of 
Borne,  at  Capo  di  Boto,  and  elsewhere,  associated  with  pyroxene,  magnetite,  meOilite,  phittipsite, 
woDastonite,  etc. ;  also,  according  to  Kenngott,  on  the  Gorner  g^er,  near  Zermatt^  in  cavities  in 
a  coarse,  granular,  reddish-brown  garnet-rock,  with  epidote,  cakite,  chlorite,  and  genthite;  also 
in  the  Yal  di  Noto,  Sicily,  according  to  Scacchi,  in  white  mammillary  ooncretions,  fibrous  within. 

The  name  Zeagonite  is  from  (lu,  to  cook,  and  lyovof,  barren,  and  was  the  first  name  of  the  species. 
Leonhard  substituted  the  describer's  name,  which  it  has  since  held. 

Yon  Kobell  and  Marignac  have  analyzed  crystals  teom  the  locality  at  Oapo  di  Bore  with  a  result 
TSiy  different  from  the  aboTe ;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  were  a 
mixture  of  gismondite  and  phillipeite.  The  crystals  were,  however,  received  from  the  Italian  min- 
eralogist liedid-bpada.  Credner  examined  a  part  of  the  same  lot  of  crystals,  and  has  described 
and  figured  them  m  the  Jahrb.  Min.  1847,  p.  669 ;  and  the  figures  have  the  twin  forms  (cruciform 
to  octahedral)  and  strim  of  phillipeite.  He  describes  others  that  are  rounded  octahedral,  with 
rough  edges  without  the  stri»— the  true  gismondite,  according  to  most  authors—but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  tiie  rough,  and  that  all  appear  to  be  one  spe- 
des.  He  consequently  makes  all  the  ciystals  orthorhombks,  and  dosely  related  to  phillipsite. 
But  V.  Lang  has  shown  that  the  crystals  are  not  twins,  and  have  the  above  an^^  (Phil  Kag., 
IV.  xxviii  606). 

Yon  Kobell  (in  the  GtoL  Ans.  Mfinchen,  1889)  described  the  crystals  as  tetragonal,  mentioned  the 
twins,  and  published  tiie  following  analysis.  He  also  places  tiie  species  very  near  phillipsite,  and 
in  his  Qeechichte  der  Min.  (p.  487)  he  even  queries  the  identitv  of  the  two.  Marignac  also 
made  the  crvstals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92**  30',  and  of  pyram- 
idal US'*  31 .  Analyses:  1,  v.  Kobell  (L  c  and  J.  pr.  Ch.,  xviiL  106);  2,  Marignac  (Ann.  Gh., 
Phys.,  UL  xiv.  41,  1846): 

Si      £i      Oa      &       a  ' 

1.  42*60        26*60        7*60  6*80        l'r*6fl=sl00-06  KobeH 

2.  43  64        24-89        6*92        lO'SA        16  D6r=  100*86  Marignac. 

The  O.  ratio  for  the  first  is  near  1 : 4: 7^:  6;  for  the  second  1 ;  8:  6:  8f  lliese  analyses  are 
sometimes  placed  under  the  name  zeoffonUe,  as  if  a  third  mineral  existed  at  Capo  di  Bove  distinct 
from  the  phillipsite  and  gismondite.  But  v.  Kobell  holds  that  his  results  give  the  true  composi- 
tion of  gismondite.  L.  Qmelin,  mora  than  40  yean  ago,  owde  a  dtemical  examination  that  led 
hfan  to  refer  gismondite  to  phillipsite.  Marignac  regarded  the  mineral  analysed  by  him  (anal  2) 
as  true  phillipsite. 

Oertahi  pate  bluish  octahedral  crystals  from  Yesuvius,  aflbrding,  according  to  PhiDips,  the 
temdnal  angle  122°  68',  have  been  called  aeaganitc^  which  Hausmann  refen  to  droon  (Handb.} 
iL797). 
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873.  OABPBDLrriL   Karpholiih  Wenk,  Letetea  ICn-^yst,  10,  43, 1817. 

Orthorhombic.  In  radiated  and  Btellated  tufts,  and  gronps  of  acicnlar 
crvBtals.  Rhombic  prisms  of  lll"^  27',  and  68''  88',  Kenngott,  with  lateral 
edges  tnmcated. 

H.=:5— 5-6.  G.=2-985,  Breithaupt ;  2-9366,  Stromeyer.  Lustre  silky, 
glistening.   Color  pure  straw-yellow  to  wax-yellow.   Opaque.  Very  brittle. 

Oomp<— O.  ratio  for  fi,  Si  fi=1  : 1 :  i,  if  the  bases  are  aH  aetqniozyd,  aa  made  by  y.  Haner; 
giying  Uie  fonnuia  (3^  fin,  9e)*  Si*4-3  A.  ABalyses :  1,  Stramejer  (UaterBuoh.,  410) ;  3,  Btein- 
maim  (Sdiw.  J^  xxr.  418) ;  8,  v.  Haaer : 

Si  21  fin  9e  1*0  Ca           ft  HF 

1.  86-l«  28-67  1916        2-29  0-27  10-78  1-47 =98-79  Stromeyer. 

2.  S7-68  26-47  18-33  6-27  11-36       =9996  Steinmann. 

3.  3616  1974  20-76  9*87  183  10-19  F  1-74=100-28  Hauer. 


Pyr.,  etc.— In  the  dosed  tube  giTea  water,  which  reacts  add  and  attadn  the  g^sa  (flnorine). 
B.E  Bwella  np  and  ftiaea  at  3*6  to  a  brown  g^aaa.  With  the  fluxee  gives  reactiona  for  manganese 
and  iron.   Not  decomposed  by  muriatic  add.    Decomposed  on  fhsion  with  alkaline  oarbonatee. 

Obs.-^OocurB  in  minute  diyergent  tofts,  disposed  on  granite,  along  with  fluor  and  quarts,  in  the 
tin  mines  of  Schladcenwald.    It  was  named  by  Werner  in  allusion  to  its  color,  from  tipf^,  straw. 

Ton  KobeQ  suggests  that  the  mineral  is  altered  maneUne  (Qeadiidite  Ifin.,  677). 


m.  SUBSIUCATES. 


374.  AXaLOPBAllB.  Allophan  Strmeyar,  GeL  Ana.  Gdtt,  1251,  1816.  Biemannit  SnUh., 
Hoffin.  Kin.,  iy.  b^  182,  1817.  Elhuyarit  Sack,  Sdiw.  J.,  Ixr.  110^  1882  (announced,  not 
named),  Jahrb.  Min.,  28, 1834  (mentioned,  not  described). 

AmorphquB.  In  incrustations,  usually  thin,  with  a  mammillary  sur- 
face, and  hyalite-like ;  sometimes  stalactitic.  Occasionally  almost  pulveru- 
lent. 

H,=8.  G.=l*85— 1*89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  CSolor  pale  sky-blue,  sometimes  greenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperiectly  conchoidal  and  shining,  to  earthy.    Yeiy  brittle. 

Oovq^.— 0.  ratio  for  Si,  Si,  A,  moctly=3  :  2  :  6  (or  6);  Xl  Si+6]6[or  Xl  Si-f  S  & 
Analyses:  1,  Stromeyer  (Unters.,  308);  2,  Walchner  (Schw.  J.  xlix.  164);  3,  Guillemin  (Ann. 
Oh.  Phys.,  zlii  260):  4,  Bunsen  (Fogg.,  xxzL  63);  6,  Berthier  (Ann.  d.  M^  IIL  iz.  498);  6-9, 
A.  B.  HorthcotD  (PhiL  Mag.,  IY.  ^IL  388);  10,  Silliman,  Jr.  (Am.  J.  8d.,  U.  yiL  417);  11,  a  T. 
Jackson  CibnZix.  119): 

41-3O,0u,C8-O6,  gyps.  0-62,Pe«fi«  0-27=99-888 

86-76,  Cu  2-83=100-96  Waldmer. 

36-74,  **   0 95=9983  Guillemin. 

40-23,  Fe  2-74,  Ca  C  2-39,  Ag  C  2-06  Bun. 

44-20,  day  4*7=100  Berthier. 

42-91,  fe  0-31,  C  2-73=99-71  Norttioote. 

3919,  fe  Oil,  C  2-44=99-98  Northcote. 

40-92,  ^e  tr.  C  1-49=100  Korthcote. 

40-31,  9e  6 59,  C  1-82=9999  Northcote. 

35-24,  ftg  2*83=99-49  ODfanan. 

87-7,  iig  0-2=99-2  C.  T.  Jadcaon. 


Si 

Si 

Ca 

1.  Orafenthal 

21-92 

82-20 

0-73 

2.  Gersbach 

2411 

88-76 

3.  Rrmy,  France 

28-76 

39-68 

4.  Frieadorf,  muy. 

2106 

30-87 

... 

5.  Beauvaia 

21-90 

29-20 



6.  N.  Charlton,  tfwh. 

20-50 

31-34 

1-92 

7.         '«            sybopaquA 

19-68 

87-30 

1-86 

8.         **                 *' 

17-00 

39-09 

1-50 

9.         '«            r^Onffti 

17-05 

32-88 

1-34 

10.  Biohmond,  ICaaa. 

22-65 

38-77 



11.  Tennessee 

19-8 

410 

0-6 
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430.  oxroxir  oomfound& 

The  coloring  matter  of  the  Uue  Tariety  ia  due  to  traces  of  chiyaoooDa,  the  green  to  malachite, 
and  that  of  the  yellowiah  and  brown  to  iron.  Ailophane  occurs  at  "RiohTnond,  Masa.,  mixed  inti- 
matelj  with  pan  of  the  gibbsite  of  that  locality  (SOliman). 

Pyr^  etc. — Yields  much  water  in  the  dosed  tube.  B.B.  crumbles,  but  is  infusible.  Gi^es  a 
blue  color  with  cobalt  solution.    Gtolatiniaes  with  muriatic  acid. 

Oba«— Ailophane  is  regarded  as  a  result  of  the  decomposition  of  sonae  aluminoua  silicate 
(feldspar,  etc);  and  it  often  occurs  incrusting  Assures  or  cavities  in  mines,  especiallj  those  of 
copper  and  limonite,  and  eren  in  beds  of  coal.  It  lines  cayities  in  a  kind  of  marl  at  Grafentba], 
near  SaalfBld  in  Thuringia,  where  it  was  first  observed,  in  1809,  by  l^emann,  and  hence  has 
been  called  riananmte.  Found  also  at  Schneeberg  in  Saxony;  at  Gersbach  in  the  Schwaxzwald; 
Petrow  in  tf oravia,  in  a  bed  of  limonite:  Ghotina  in  Bohemia,  at  a  copper  mine  in  alum  slate ;  at 
Frieedod;  near  Bonn,  in  lignite  (the  eunttyariie^  of  a  brownish  or  honey-yellow  color,  with  G.= 
1*6);  Yis^  in  Belgium,  in  tiie  carboniferous  limestone;  at  the  Chessy  copper  mine^  near  LyonSi 
France ;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  oAov ;  at  New  Charlton, 
near  Woolwich,  in  Kent,  England,  in  old  chalk-pits,  of  amber^yellow,  ruby-red,  and  nearly  opaque 
white  colors.  In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Biclimond, 
Haas.,  forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle ;  at  the  Bristol  Copper 
Hine,  Ct ;  at  Korgantown,  Berics  Co.,  Pa.  j  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  oopper 
mine  of  Pdk  Co.,  Tenn. 

Named  fhun  2XAof,  other^  and  faivoy  to  appear^  in  allusion  to  its  change  of  appearance  under  the 
blowpipe. 

A  yellowish-white  earthy  mineral  from  Komwestheiin,  between  Stuttgart  and  Lndwidsburg, 
with  G.=I'794  and  2*098,  consists  of  ailophane  and  aluminite  in  combination,  and  has  been  called 
JTtesel-a^ttmMwfo  (SiUceouti  aiuminite)  by  Gronineen  and  OppeL  In  one  of  their  analyses  they 
obtained  (Jahresb.  1852,  892,  from  Wiirtemb.  Nat  Jahreshefte,  1851,  189)  Si  13*06,  5  5*04^  3d 
42*69,  ign.  89*32=100H)i: 

A.  CABOLATBDra  F.  L.  Sonnefuchem  (Z&  G.  Ges.,  y.  223,  and  J.  pr.  Ch.,  Ix.  268,  1853).  Amor* 
phouB,  fd^  a  mammiUary  surface,  and  approaching  ailophane  in  the  ratio  of  Si  to  Si,  but  con- 
tains less  water.    H.=2*6;  G.=:r616 ;  color  honey-  to  wine-yellow ;  subtranalucent. 

Analysis  by  Sonnenschein  gave : 

Si  29*62        5147-25        fl  1510        01-33        H  0*74        0  6-96=100. 

Heated  it  affords  water,  which  is  neutral  hi  its  reactions ;  at  a  higher  temperature  decrepitates, 
t^e  color  daricens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  without  flame^  owing  to 
the  organio  ingredients  present 

From  the  coal-bed  of  the  K5nigin-Louisa  Ifine^  at  Zabrze,  in  Upper  Silesia. 

87S.  OOXXTBTTB.  Das  man  dort  Selpeter  nannte  (fr.  Schemniti^  IkwaJebm^  Lempe's  llag^ 
X.  99,  1793.  Naturliohe  AJaunerde  (fr.  Schemnita)  v,  FUskiO,  Min.,  170,  1794;'jirb^.,  Beilx., 
i.  267,  1795.    KoUyrit  KareL,  Tab.,  30,  78,  1800. 

A  clay-like  mineral,  white,  with  a  glimmering  luBtre,  greasy  feel,  and 
adhering  to  the  tongue.     G.=2--2'15.    H.=l--2. 

Oomp^Xl*  Si+9  fi ;  or  1  of  Allophane+1  of  Gibbsite=[Sl  Si+6  :fil+[Sl  dn=SUk»  14*14^ 
alumina  48-02,  water  37*84.  Analyses:  1,  Eh^proth  (Beitr.,  L  257);  2,  BerOiier  (Ann.  d  IL,  il 
476);  8,  Kersten  (Sdiw.  J.,  b±  24);  4,  J.  H.  and  G.  Gladstone  (FhiL  Mag.,  lY.  zziii  461,  1862): 

Si  21  fi 

1.  S(^emnitB           140  46*0  42*0=101  Klaproth. 

2.  Ezquerra             15*0  44*5  40*5=100  Berthier. 

3.  Saxony                28-3  428  34*7=100*8  Kersten. 

4w  Hove  14*49  47*44  36'89,  Oa  0*89,  C  0*79=100  Gladstone. 

In  other  specimens  Gladstone  (L  c)  obtained  from  8  to  3  p.  c  of  siUca,  indicating  a  yarjing 
proportion  of  hydrate  of  alumina. 

Pyr.,  eto^-Vields  water.  B.B.  infrisible.  Gives  a  blue  color  when  heated  with  cobalt  solu- 
tion.   Gelatinises  with  nitric  acid.    Does  not  fall  to  pieces  in  water,  or  increase  in  weight 

Obs.— From  Esquerra  in  the  Pyrenees ;  near  Schemnita,  Hungary ;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chi^  of  a  pure  white  color  and  rerj 
soft 

The  name  coUyrium  (mXA^cov)  was  applied  by  the  Greeks  to  the  "Samian  earth;**  Earsten 
adopted  it  beoause  the  description  of  this  earth  by  Diosoorides  answers  well  for  the  uboje  mineraL 
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eaoLiTB  BBonoN,  421 

SYSA.  DiLurm  Haid.  (Pogg^  IzxvHi  611,  1849)  is  »  relaled  eubstanoe.  Eartiiy,  with  H.=1'8 
—3;  G.=2-574^2*835.    AiuUyaea:  Hoteelmazin  and  Karaflat  (Pogg.,  bocriu.  6t«): 

Si  £  &g        Ca         fi 

1.  S2*40       S6-40       0-44       ir.       21*18,  j'e,  ttxi,^k.  ^.=100-87  HntnlmaniL 

2.  28*63        5300        1*76      0*88       20-06=99-22  Earafiot 

The  analyflee  ooireapond  to  the  formula  Xl*  8t*4-9  ]^=Silioa  24-39,  alumina  64-28,  tL  21*38. 
The  diUnite  ia  the  gangne  of  the  diaapore  of  SohemnitB,  at  a  place  called  Dilln.  Dr.  J.  L.  Smith 
obtained  a  rerj  dii&ent  reanlt  for  a  similar  material  from  the  same  SchemnitE  looalitr,  as  siren 
under  Pholuuxb  (q.  t.);  and  it  is  probable  that  diUnite  is  a  mixture  of  diaapore  and  kaolinite  or 
pholerite. 

376.  SGHafiTTSBITB.    Opalin^ABophan  £b^Msr,  Baomg.  Ztg.,  It.  145,  1887.    Sdhi6tterit 
Olockar,  Qrundr.,  686,  1839.    Opal  Allophana. 

Beeembles  allophane ;  sometimefi  like  gum  in  appearance. 

H.=3— 3*6.  G.=1'95— 2*05.  Color  ^ale  emerald-  to  leek-green,  green- 
ish-white, yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oompw— 0.ratioforfi,gi,fi=4:l:5;  Sl"Si*+80]a[;  e(ruiyalentto8[XlSi+5fi]+6^^ 
or  3  of  aUophane  and  6  of  gibbsite.  Analyses :  1,  2,  Schrotter  (J.  pr.  Oh.,  xL  880) ;  3,  J. 
Manet  (Am.  J.  fid.,  IL  zxvL  79)  : 

9e       A      Ca      On      A 

2*95  86*20    1-80    0*26    0*78=99*73  Sofardtter. 

2*66  86*60    103    0*26    0-48=98*14  Schrotter. 

—  41-09,  2n  0-77,  te,  &g  (r.,  3  0*80=99*67  MaUet 

Pyr.,  ato^— B.B.  acts  like  aUophane,  but  bums  white.    Decomposed  by  adds. 

Oba.— From  DoUinger  mountain,  near  Freiensteui,  in  Styria,  in  neets  between  olaj-date  and 
granular  limestone;  in  OomwaU;  at  the  Falls  of  Little  River,  on  the  Sand  Mtn.,  Cherokee  Co^ 
Alabama,  aa  an  inorustation  oyer  half  an  Indi  tfaiok  and  partly  stalactitio^  resemUing  gum  arabic 
when  broken,  having  H.=3-5,  and  G.= 1*974. 

876A.  Sgabbbori  Vernon  (FhiL  Mag.,  11.  v.  178, 1829)  is  a  white  dayey  substance,  allied  to 
BdiT5tterite  in  eomposltion.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polished  by*  the  nail ;  H.=2*0 ;  G.= 1*486  ?  Oomposition,  according  to  an  imperfect  analysis  by 
vemon  (L  o,\  Si  10*60,  ^  42*60,  9e  0*26,  £[  46*76.  In  a  second,  equally  imperfect,  he  obtained 
Si  7-90,  Xl  42*75,  fi  48*56,  Fe  0*80=100.  Does  not  fall  to  pieces  in  water,  but  increases  in 
weight  It  tills  the  veinings  of  a  aandstone.  which  is  much  marked  with  ozyd  of  iron,  or  of  its 
septeria,  cm  the  coast  of  Scarborough,  Yorksnire,  Sng^d. 


Si 

£1 

1.  B^a 

2,  " 

8.  Alabama 

11*95 

11*93 

(1)10-63 

46-30 
46*28 
46-48 

IL  ZEOLITE  SECTION. 

ABRANGEMEKT    OF    THB    BPB0IS8. 

I  ME80TTPB  GBOTJP.  Anisometric;  angle  J  A /near  90*" ;  deavage  parallel  to  £  CrysteDisa- 
tioos  often  adcular,  or  long  fibrous  and  radiating ;  lliomsonita  sometimes  in  short  nearly  rec- 
tangular forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  less  pearly  and  more 
S^assy  sor&oe  than  in  stittMt^ 

]&  fi  Si  fi         &a  Si  fi 
377.  THOMBOnn  1    3    4    2i         lit  (fOa+iJra)^S],2Si,4fi 

37&  KiknoLin  18    6    2  I    H   i(i)       tra,S],8Sl,2ti[ 
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422  OXTOXN  OOMPOUHDS. 

&  fi  Si  a     itfisi  fi 

879.  SoOLKnTB  18    6    3  1    H    f  (|)        Ca,S],8Si,Sft 

380.  ELULecn  18    6    3  1    U    f(|)        (|Ca+iJ'e),Sl,8Si,8ft 

881.  Kvoun  18    6    8  1    H    ft(|)        (|{k+ifraXSl,8&,8ft 

XL  LEYYNITB   GBOUP.    HexagonaL    i?Ai?=106^  nearly. 

882.  LiTmn  1    3    6    i  1    U    1  (i)        (Ca,$a,iXSl|Sfti^K 

TIL  ANALOITE  OBOUP.    Isometric,  or  else  orthorhombio  with  /A/s=130*.     0.  ratio  for 
fi,9^Si=l:3:8)  or  1:3:9.    Never  fibrous  or  aokmlar. 


383.  AjTALaiTB 

13    8    2 

1    3      i 

jra,Si,idi,3A 

884.  EUDSOFHITI 

13     8    8 

1    a     i 

$a,Sl,4Si»Sfi 

886.  FAVJASm 

13    9    9 

1   HH 

ttCa+*iraX5l,4ia,9ft 

386.  OBABAzra 

13    8 

6 

1 

a 

H 

387.  OmLDriTB 

18    8 

6 

1 

a 

H 

388.  HSB80HBLITI 

13    8 

6 

1 

1 

U 

ly.  OHABAZITE  GBOUP.  *  Hexagonal,  or  else  orthorhombio  with  /A  7=120*.   0.  ratfa)  for 
fi,9^Si=l:3:8,orl:8:9.    Kever  fibrous  or  adoular.    Hot  pearly  Ibliafted. 

(tCa+i(*a.ft)>.a,49i.6fi 
(iCa+|(Sft,fc)X*l,4ft.6fl 
(**a-hitXSl,48i,«fi 

y.  PHTTiTiTPSITB  GBOUP.    Orthorhombio;  /A  /  near  90*.    Often  in  omoifbrm  twhis;  mm 
fibrous  or  aoicolar.    Hot  pearly  fbUated. 

889.  PBULiPSin  18    8    6  1    2    li  (|Ca+i^iH4§i,6fi 

YL  HABMOTOMB  GBOUP.    Orthorhombio;  /A 7=124* -126*.    Often  hi  cmoifonn  twin; 
never  flbroos  or  aoiookr.    Lustre  ritreous. 

890.  Habmoxom]  1    8  10    6  1    2ili(i)        Ba»Sl,6Si,6& 

yn.  HYPOSTILBITE  GBOUP.    Like  the  mesotypee  hi  aoicular  and  flbroos  crygtilliaatinnsaad 
absenoe  of  pearly  deayage.    0.  ratio  for  fi,  9^  Si=l :  3:  9. 

391.  HTFOflnuBm  13    9    6  1    2^  H  (i)       (tCa+|JraXSl,4iSi+6ft 

yilL  8TILBITE  GBOUP.    Orthorhombio  or  monooUnio^  with  an  easy  pearfy  diagonal  or  biiil 
deayage.    0.  ratio  for  ft^  9^  9i=l  :8 :  12. 

392.  dnLBm  1    3  12    6  1    8    U(i)        Ca)Sl,6ft,6fi[ 

898.  BpisnLBin  1    8  12    6  1    3    li(})  (}Ca+i<raXSl,ea,6ft 

394.  HnjLAXmn  1    8  12    5  18     li(|)  Ca,Sl,6Si,6ft 

396.  Bbswbxebub  1    8  12    6  13    lid)  (}6r+i^XS],6Si,6ft 

896.  MOBDlHxn  1    3  18    6  1    4^  H  (|  Oa+i  ^a),  Si,  9  Si,  6  fi 

^jgfMikKz.— 397.  SuuinzB.    898.  SASPAOHm. 
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In  the  preoediDg  table  the  oonstitueiits  of  the  species  are  stated  without  the  arrangement  of 
them  into  formulaiB.  The  resemblance  to  the  Feldspar  group  in  ozjgen  ratio  seems,  at  first 
thought,  to  imply  resemblance  at  least  in  scheme  of  compositioQ.  But  it  has  been  obseryed  (p. 
394)  that  instead  of  unity  of  crystalline  form  and  physical  characters,  as  in  the  Feldspar 
group,  there  Is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  hcSds 
through  the  feldspars ;  but  none  exists,  or  could  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
diyergenoe  &om  the  feldspars ;  and  it  is  therefore  probable  that  this  water  is  in  part,  at  leasts 
basic.  This  being  so,  they  may  pertain  to  the  two  divisions  of  Unisilicates  and  BisiUcates.  In 
the  following  table  they  are  arranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  refereuce  of  them. 

The  species  of  the  Mesotype  and  Levynite  groups  are  made  Unisilicates,  because  they  have  not 
silica  enough  for  the  bisilicate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  silica=l-H 
3  :  4=1  : 1,  or  thai  of  a  true  IJnisiilcate;  and  natrolite,  if  the  water  be  basic^  is  also  unisilicate. 
Further,  the  close  isomorphism  of  the  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  fdl  unisilicaie. 

The  species  of  the  remaining  groups  have  silica  enough  for  BisiUcates,  and  are  so  arranged  in 
the  following  table.  Tet  those  of  the  groups  3  to  6  have  water  enough  for  Unisilicates,  if  this 
water  be  mainly  basic.  Thus  chabazite  and  gmelinite  have  a  unisilicate  ratio,  if  two-thirds  of  the 
water  is  basic ;  and  herscbelite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  in  these  spedes  escapes  is  evidence  that  a  considerable  part  of  it,  at  least,  is  not  basic. 
Chabazite  loses  over  1  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  under  the  species  beyond  It  is,  therefore,  not  at  all  probable  that  eoough 
water  is  basic  to  make  the  species  unisilicate.  In  the  preceding  table,  the  fhtcUon  written  after 
the  column  of  £[  indicates  the  proportion  of  water  which  is  made  basic  in  the  formulas  which 
here  follow : 


1.  UKISnJGATB. 


].  Thomsonite  (i(fCa+ilSra)*+fSl)*Si*+3f^ 

Natrolite  (ittfi+^i^a)"+iXl)«8i« 

Scoledte  (i(jfi+jCa)*+iXl/ai"+tt 

MesoUte  (i(|fi+|Ca+tira)»+4atl)«8i"-hA 


SDagite 
2.  Levynite 


Si|e4|ttttea+iNa.)+f/?Al),-hllaq 
Si|e4|(i(|H.  +  iNa.)+i/9Al). 
Si|^4|tt(»H,+i6a)+i^Al).+iaq 
Si|04|tt(|H.+i(ea,Na,))+i/?Al).-h 

Si|e4|(i(»H,+ift)+4i?Al),-|-iaq 

(i»A+i(Ca,Jra,t))«+iXl)»8i«+2fiSi|e4|(i{»H,+l(B.,»))+i^Al),+ 

»aq 


(i(|fi+fOa+i*e)«+i5l)*Si«H-tt 


8.  BISILICATB. 


3.  Analdte  (ifra*+f£l)di*+li& 
Eudnophite  (i^a*+f&)3i'+li^ 
Fat^asite  (i  d+f  (Ca,  Ka))*+f  2^)  8i*-hi»tt 

4.  Chabazite  (i(} da+i^a)'+f  Sl)Si'+4itt 
Gmelinite  tt(jCa+|*ra)»+l3tl)ai«+4ia 
HerscheUte  (i(f  ^a+i&)*+f£l)di'+Hfi 

6.  Fhillipfflte  (i(|Ca+i£:)*+f  £l)di'+3ifi 

6.  Harmotome  (}(i:ft+iBa)*+)Xl)Si*+a}:& 

T.  Hypostilbite  (4(itt-h|(Ca,]Sra))«+|il)3i«+8f  A 

8.  Btilbite  (i(t$+i0a)"+i£l)ai*+2:a 


SiO|e,|(iNa.+|Ml)+4aq 
aie|e«|(iNa,+f/9:M)+iaq 
Sie|e,|(JH.+|(ea,Na,))+»Al)+iiaq 

SIO  |e.  I  (i(6a,  Na,)+f /?A1)+Uaq 
«  O I  e.  Ui(i^+iNa,)+f /?A1)+ Haq 
SiO|  e,  I  (itt  Na.+iK.)-hf /?Al)+liaq 

ao|e,|(i(iea+iK,)+f/?Ai)+iift 

6iO|e.|(t(iH,+iBa)+J^Al)+taq 

Sie|e,|(i(iH,4-|(6a,Na,))+»/?Al)+ 

Ifaq 

ae|^.|tt(»H,+J6a)+iiff:«)+»aq 
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Bpittflbite  (i(»fl-Hi(e«,»*))»+iil)Si«+H«[  aO|e.|(i(|H.+iB,BJ+itfAl)-hitq 
HenluidHe  (i(|A+i6a)*+i%I)gi*+litt  fiie|e.|(i(|H,+iea)+i^ikl)+i«q 
Brewsterite  <i(tfi+J(»a,Sr))»+iil)fli»+Hfi  fiie|e,|tt(f  H.-^-i{Bi^fir))^-i^Al)+ 
9.  ICardenite  (f  (|a+H<^«.^A)}*+iXl)Si*+ifi[  Sie|e.|a(»H,+H^HA.))+ii9^)+ 

The  tenn  leolite  wm  flrtt  used  hj  Cronstedt  in  17K6  (TnnBactioDB  of  tihe  Swedish  Academj, 
ToL  xriiL),  for  certain  minerals  that  fiised  with  much  intamescenoe ;  the  word  being  deriTed  from 
(iuj  to  bail^  and  Xiaoc,  sUme.  Before  the  do^  of  the  centuirfiYe  subdiTisions  had  been  reoogfnixed 
bj  Werner  and  the  mineralogists  of  his  school:  (1)  Mehheolilh  (mealy  aeolite);  (2)  fhariger 
BeoUth  or  lUaeneoliih  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modem  meeotTpe 
(or  natrolite.  scolecLte,  mes(dite,  and  thomsonite);  (3)  Sirahliger  weoUfh  or  StrahlteotUh  (radiated 
aeolite),  now  stilbite ;  (4)  JUdttriger  seob'(A  or  BtaUeneoUih  (foliated  leolite),  now  henlandite  and 
apophjUite ;  (5)  Wwrfelzeolith  (cubic  seoliteX  now  chabazite  and  analdte.  MoreoYor,  JTrvtcsffteta, 
l^er  (sUed  harmotome,  and  Frehmie  were  regwded  as  distinct  species ;  and  so  also  Lapis  LazuU, 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  1801  Hauy  gave  the  name  of  Mo$otyp%  or  ZeoUie  proper,  to  the  Tarieties  included  under  the 
first  two  of  the  above  subdivisions,  together  with  ^wphylhte ;  and  took  a  second  backward  step^ 
which  he  never  retraced,  in  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  StUbUe.    At  the  same  time  he  rightly  removed  Analdme  from  the  old  Ouhie  teolite. 

In  1803  nairoUle  was  separated  from  mesotype  by  Elaproth,  and  hence  his  name  should  stand 
for  the  spedes  so  designated.  In  1813  ScoieeUej  and  in  1816  MeaoUie,  were  separated  by  Fochs 
and  Oehlen ;  and  in  1820  Thomaonik  by  Brooke.  HaQy*s  name  mesotype  is  at  present  restricted, 
or  should  be,  to  a  generic  use  to  include  the  group  of  aeolitea,  vi&,  natrolite,  sooledte,  mesolite* 
and  the  related  species. 


877.  TH0BC80NITB.  Ifesotype  pt  K,  Tr.,  1801.  Thomsonite  (fr.  Scotland)  Brooke,  Ann. 
Phil,  xvL  193,  1820.  Gomptonite  (fr.  Somma)  Brewkr,  Ed.  PhO.  J.,  iv.  131,  1821.  Mesole 
Ben^  Ed.  PhiL  J.,  viL  6,  1822.  TriplokUs  BreWL,  Char.,  1882.  ChaliBte  2!  ThomMn,  ITm., 
L  824^  1886.  Scoolerite  R.  D.  Thommm,  PhiL  Mag.,  IH.  xviL  408,  1840.  Oiarkite  (fr.  Arkan- 
sas) Shep^  Am.  J.  ScL,  U.  iL  261, 1846.  KarphostUbit «.  Wait,  Vulk.  Geet,  272,  185$.  Earoe- 
lite  (=Mesole)  BeddU,  PhU  ICag.,  IV.  zilL  60,  1867,  xv.  28,  1868. 


891 


Orthorhombic.  /A  7=90^  40' ;  O  A  1-1=144^  9' :  a ;  J :  o=0-7225  : 1 : 
1*0117.  Observed  planes,  as  in  the  annexed  figure,  with  also  a  very 
low  macrodome,  nearly  coincident  with  O^  havinff  the 
summit  angle  177°  36,  "Naumann.  O  A  2-i=125°,  tn  A  / 
=184°  40 .  Cleavage:  i-l  easily  obtained;  it  lees  so; 
O  in  traces.  Twins :  cruciform,  having  the  vertical 
axis  in  common,  and  ii  of  one  part  coincident  with 
i-i  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structure 
radiated ;  in  radiated  spherical  concretions ;  also  amor- 
phous and  compact. 

H.=:6— 5-6.  G.=2-3— 2-4;  3-36— 2-38,  fr.  Seeberg, 
Zip^ ;  2'857,  fr.  Hauenstein,  Kamm.  Yitreons,  more  or 
less  pearly.  Snow-wnite ;  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent— translucent  IVacture  uneven.  Brittle.  Pyroelectric.  Double 
refraction  weak ;  optic-axial  plane  parallel  to  O ;  bisectrix  positive,  normal 
to  ii ;  divergence  82° — 82^°  for  red  rays,  from  Dumbarton ;  DescL 


UEX 
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Vmr.*^l,  Ordinafy.  (a)  In  regalar  crystalB)  nsnaDy  mare  or  lets  rectangnlAr  ia  (miUne.  (Jb) 
In  slender  prisms,  often  yesioular  to  ranted,  (e)  Radiated  flbrous.  {d)  Spherical  concretions, 
oonsiating  of  radiated  fibres  or  slender  dystals.  (e)  Maesiye,  granular  to  impalpable,  and  white 
to  reddish-brown. 

2.  Mude  {FarScHiB  of  Heddle)^  the  original  from  Far6e,  oocors  in  spherical  concretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  deavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127**  20',  which  is  within  8'  of  the  corresponding  angle  in  thomson- 
ite;  and  Desdoiseauz  regards  the  two  as  optically  identical  It  oocors  with  mesolito  and  apo- 
phj^te,  and  probably  owes  its  slight  excess  of  sUica  to  mixture  with  the  former  of  these  minerals, 
or  else  with  free  silica.    Mesole  was  long  since  referred  to  thomsonite  by  Haidinger. 

Sanderite  R.  D.  Thomson,  fr\)m  Port  Bush,  Antrim,  is  mesole  in  stracture.  It  has,  Dr.  Thom- 
son observes,  "  the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  B. 
D.  Thomson)  rather  less  alumina,  and  6^  p.  a  of  soda.    The  analysis  has  not  been  published. 

8.  CkaldUe  Thomson,  is  a  compact  variety,  of  a  reddish-brown  color,  teom  the  Donegore  Mts., 
Antrim.  Thomson  described  it  in  his  Mineralogy  (i  324)  as  having  G.= 2*262,  and  as  containing 
0  p.  a  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  FhiL  Mag.  for  1840 
(xvii  408),  he  describes  apparently  the  same  brown  "nncrystalUzed''  mineral  as  having  G^.=2*29, 
with  "the  same  constitution  as  the  KUpatridc  thomsonite,  according  to  an  analysis  by  B.  D. 
Thomson  ^— an  analysis  not  published.  He  gives  the  locality,  Ballimony,  Antrim.  Yon  Hauer 
analysed  the  chalilitej  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Greg  A  liett- 
som  observe  (Min.,  160)  that  the  aeotUeriie  graduates  into  the  compact  chalilite.  In  view  of  the 
facts,  it  can  hardly  be  doubted  that  it  is  impure  thomsonite. 

OxarkUe  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact 
and  of  a  white  color,  with  G.=2'24. 

Oomp.-^.  ratio  for  It,  fi,  §!,£[= 1 :  3  :  4  :  2^;  corresponding  to  2§i,£l,(}Ca+i^a),2ifi= 
Silica  36-9,  alumina  31*6,  lime  12-9,  soda  4*8,  water  18*8=  100.  Analyses :  1,  BerzeUos  (Jahresb., 
it  96);  2,  Bammelsberg  (J.  pr.  OL,  lix.  849);  3,  Betsius  (Jahresb.,  iv.  164);  4,  Zippe  (Yerh. 
Ges.  Mus.  Bohm.,  v.  39.  1836);  6,  6,  Bammelsberg  (Pogg.,  xlvi  i&S);  7,  Melly  (Bib.  Univ.,  N. 
&,  XV.  193);  8,  Bammelsberg  (J.  pr.  <}h.,  lix.  348);  9,  10,  Smith  it  Brush  (Am.  J.  Sd,  IL  xvi 
50);  11,  12,  Waltershausen  (Vulk.  Qest,  272,  277): 

Si        £l       Ca       ^a      i:       1^ 

13-10=100'l'r  Berzelius. 
13*40=100*20  Bammelsberg. 
13*40,  Pe  0-6:^101-84  BetEius 
11-60=100*24  Zippe. 
13*10=100-49  Bammelsberg. 
12-81=100  Bamm.    G.=2*37. 
12'24=99*16  Melly. 
18-30=99-48  Bamm.    G.=2*86t. 
13*80,  Fe  1-66=99-48  a  A  B. 
13-80=99-70  Smith  A;  Brush. 
18*28,  MgO-13,  Pe  1-49=100*48  W. 
11*89=102*83  Waltershausen. 

*WilhMiMt«*0*. 

The  following  are  analyses  of  Mesole:  1,  Benselius  (Jahresb.,  iiL  147);  2,  8,  Hisinger  (ib.,  v. 
217,  XX.  214);  4,  Thomson  (Ed.  N.  Phil.  J.,  xvn.  186);  6-7,  Heddle  (1.  c.);  8,  v.  Kobell(J.  pr. 
Oh.,  xoviiL  186);  9,  How  (Bd.  N.  PhiL  J.,  IL  viiL  207,  1868);  10,  O.  0.  Marsh  (priv.  oontrib.): 


1.  Kilpatricl: 

88*30 

30*70 

13*64 

4-68     

2.  Dumbarton 

38-09 

81*62 

12*60 

4-62     

8.  Faroe 

39-20 

80-05 

10-68 

8-11 

4.  Seeberg,  Oompl 

38-25 

32*00 

11*96 

6*68     

5.        "           " 

38-78 

80*84 

13-43 

3-86     0*64 

6.        "           « 

88-77 

31-92 

11-96 

4*54 

7.  Mbogen 

37*00 

81-07 

12*60 

6-26     

8.  Hauenstein 

89*63 

31*25 

7-27 

8*03     

9.  Oaark&e 

36-86 

29-42 

13*96 

8*91     

10.        " 

87-08 

81-13* 

13-97 

8*72     

11.  Oarphostabite 

39-28 

29*60 

12-38 

4*09    0*38 

12.  PydopeanL 

39*86 

31*46 

13-83 

6*30     1*00 

Si       Si 


^« 


1.  Earoe 

42-60 

28*00 

11-43 

6-63 

12*70=100*86  BeraeUua. 

3.    AnTiaJrlpf 

42-17 

27*00 

9-00 

1019 

11*79=100-15  Hisinger. 

8.            " 

41*62 

26*80 

8-07 

10*80 

11-79=98*99  Hisinger. 

4.  Bombay 

42-70 

'  27*50 

7*61 

7*00 

14*71=99-62  Thomson. 

5.  Storr 

41-32 

28-44 

11*64 

6-77 

13-26= 100-33  Heddle. 

6.  Portree 

41*20 

3000 

11*40 

4*38 

13-20.-100-18  Heddle. 

7.  Uig 

48-17 

29*80 

9*82 

6*33 

12*40=100-02  Heddle. 

&  Iceland 

41-00 

81-66 

10*73 

4*60 

12*11=100*00  KobelL    G.=! 

9.  B.  ofPundy 

41*26 

29-60 

11-71 

6-29 

12*73=100*69  How. 

10.  0.  Blomidon 

41-64 

80-62 

9-21 

4*96 

18-11,  i  0-44=99*87  Marsh. 

0.  ratio,  according  to  Berzelius,  1:3:6:}.    1 :  3  :  4^  :  2^  corresponds  better  with 
5y  6^  8^  and  this  vanes  but  little  ttom  the  oompoaltion  of  thomsonite. 
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Dr.  Thomson  found  for  his  ehaUUie  (L  e),  Si  S6*5«,  £l  26-20,  Pe  9  28,  Ca  10-28,  tfa  2*72,  A 
16-66=  101-70.  Yon  Haner  obtained  (Jahrb.  G.  Beicha.,  1853)  Si  88*66,  M  27*71,  Fe  ir^  &g  6*86, 
Oa  12-01,  fi  U-82. 

The  Hauenstein  mineral  (formerly  called  meaoHte  of  Hanenstein)  occors  mixed  witii  natrolite, 
and  this  accounts  for  the  results,  of  Freissmuth's  analysis  (Schw.  J.,  zxy.  426X  which  differ 
widely  from  Bammelaberg's  later  results  (anaL  8). 

Pyr^  etc—The  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  acoording  to 
Damour ;  after  two  hours  at  280°  0.  it  loses  6*1  p.  c.,  and  rery  slowly  regains  the  water  lost  in 
the  open  air,  the  loss  being  reduced  to  1*6  pi  a  after  forty  hours.  At  a  wd.  heat  the  loss  is  13*3 
p.  a,  and  the  mineral  becomes  fUaed  to  a  white  enamel  KB.  Aises  with  intumesoenoe  at  2  to  a 
white  enamel    Gelatinizes  with  muriatic  add. 

Oba. — ^Found  in  cavities  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorphio  rodcs, 
with  elflodite. 

Thomsonite  occurs  near  Salpatrick,  and  at  Kilmalcolm  and  Port  Glasgow,  Scotland,  in  amygda> 
loid ;  in  the  laras  of  Somma  (comptoniie) ;  in  basalt  at  the  Pflasterkaute  in  Saxe  Weimar ;  at  See- 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone;  in  the  Cyclopean  islands,  Sicily, 
with  analcite  and  phillipsite ;  in  Faroe ;  in  phonolite  at  Hanenstein ;  in  Hungary,  near  Sohem- 
nitz ;  Uie  Tyrol,  at  Theiss ;  at  Monzoni,  Fassa ;  in  straw-yellow  needles  {carphostUbUe)  at  the  Bern- 
itord,  Iceland,  G.=2*362. 

Long,  slender,  prismatic  crystallizations,  of  a  grayish-white  color,  are  obt&ined  at  Peter's  Pdnt, 
Nova  Scotia,  where  it  is  associated  with  apophyllite,  mesotirpe,  laumontite,  and  other  trap  min- 
erals ;  fibrous  radiated  and  amorphous  (ozarlaie)  at  Magnet  Cove,  in  the  Ozark  Mts.,  Arkansas,  in 
cavities  in  eUeolite  (from  the  alteration  of  whicdi  it  has  i^parently  resulted),  with  slender  prisms 
of  apatite. 

Muole  is  from  the  cave  of  Kalsoe,  island  of  Faroe;  Disco  L,  Greenland;  Annaklef;  Sweden ;  a 
fow  miles  west  of  C.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft  George. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahresb.  Ges.  Hannover,  Jahrb.  Min.  1866,  479. 

PIOBOTHOMBONTEB  MBMghini  db  Bdchi  (Am.  J.  BcL,  XL  ziv.  68,  1862).  like  thomsonite  in 
fonn,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  as  a  result  of 
alteration.  Occurs  in  radiated  masses,  laminated  in  structure,  and  cleaving  with  equal  ease 
parallel  to  two  sides  of  a  rectangular  prism;  H.=6;  G.=2-278;  lustre  pearly;  white;  trans- 
parent in  small  IVagments;  very  fragile. 

CoiCP.~(Ca,  ]![g)*  Si+24  ^ Si-l-4i fi,  Bechl  Analysis:  Si 40*36,  Xl  81-26,  %  6*26,  Oa  10*99, 
fTa,  &  0*29,  £[  10*7 9=99-04.  B.B.  fVises  to  a  white  enamel,  with  intumescence.  Dissolves  in  cold 
adds  and  gelatinizes.  Ooonra  with  caporoianite  in  the  gabbro  rosso  of  Tuscany.  The  name^ 
from  viirp^f,  fritter,  and  thomsonite,  alludes  to  the  magnesia  present 

378.  NATROIJTS.  ZeoUt  pt.  Zeolites  crystsllisatus,  prismatioos,  capQlaris  (fr.  €kuBtafisberg\ 
OrcnsL,  Min.,  102,  1768;  Z.  albus  flbrosus,  capiUaris,  eta  (fr.  Iceland  and  Gnstafeb-X  v.  Bom, 
Lithoph.,  46,  1772;  ds  IAbU,  Crist,  1772,  1783.  Mehl-ZeoUth,  Fssrigei^Z.,  Wbul,  Ueb.  Cronst, 
243,  1780;  Faaerzedith,  NadelzeoUth,  Wmn.  Mealy  ZeoUte,  Fibrous  Zeolite,  Needle  ZeoUte. 
Zeolite,  Mesotype,  pt,  if.,  Tr.,  iii  1801.  Natrollth  (fr.  H6gaa)  JTIopr.,  K.  Sdhrift  Kat  Ges. 
Fr.  Berlin,  iv.  243,  1803,  Beitr.,  v.  44,  1810.  Hfiganit  StXb,,  Schrift,  ib.,  395.  Katrolite  H^ 
Cours  de  Ifin.,  1804,  Lucas  TabL,  L  388,  1806.    Katron-Mesotype.    SodarMesotype. 

Erokalith  (Crocalite)  (fr.  Felvatza)  JSiAmt,  Min.,  ii,  pt  2,  569,  1797.  Bergmannit  (fr.  Frieder- 
icksvam)  Sclwimachtr,  Veis.  d&n.  Foes.,  46^  1801.  Spreustein  Wam^  1811,  Hoffin.  Min^  iL  b 
303,  1812.  BadioUih  Emark,  Hnnefeld,  Schw.  J.,  liL  361,  182&  Brevidt  (fr.  Brevig)  F, 
Strom,  Jahresb.,  ziv.  1884.  Lehuntite  TTumton,  Min.,  L  338,  1886.  Eisen-NatroUth  C.  Barge- 
mann,  Pogg.,  Ixzxiv.  491,  1851 ;  Iron-NatroUte.  Savite  Meneghini,  Am.  J.  Sd.,  XL  xir.  64, 1862. 
Galaktit  ffaid^  Eenng.  Ber.  Ak.  Wien,  si  290,  1854^  xvt  167,  1865.  Fargite  Beddle,  PhiL 
Mag.,  lY.  xiiL  60,  1867.    Palno-Natrolith  SOieorer,  Pogg.,  oviiL  416,  1859. 

Orthorhombic.  I A  7=91^,  0  A  1-^=144^  23' ;  a:h:  0=0-35825  :  1  : 
1*0176.  Observed  planes:  prismatic,  /,  t-i;  octahedral,  1,  1-fJ  (»),  3-5 
(between  1  and  i-t).  /A^-i=134°  80',  1  A  1,  ov.  aj,=143°  20'  adj.= 
142°  40',  /A  1=116°  40',  m  A  aj=146°  28',  1  A  3-«=153°  30'.  OrjrBtalfl 
usually  slender,  often  adcalar ;  frequently  interlacing,  divergent,  or  stel- 
late.   Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.=5-5'5.  G.=217— 2-26;  2-249,  Bergen  HiU, 
Brush.  Lustre  vitreons,  sometimes  inclining  to  pearly, 
especially  in  fibrous  varieties.  Color  white,  or  colorless  ; 
also  grayish,  yellowish,  reddish  to  red.  Streak  uncolored. 
Transparent — ^translucent.  Double  refraction  weak  ;  op- 
tic-axial plane  i-i;  bisectrix  positive,  parallel  to  edge 
II I\  axial  diver^nce  94° — 96°  red  rays,  for  Auvergne 
crystaJs ;  95°  12'  for  brevicite ;  Descl. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  ^=1 :  8  :  6 :  2 ;  corresponding  to  8  Si, 
;!tl,5ra,2]^=Silioa  47%  alumina  21-0,  soda  16-3,  water  9'5=100. 

Var. — 1.  Ordinfvry.  Commonly  either  (a)  in  groups  of  slender  coloiless 
prisms,  often  adoular,  with  /A/=:9r,  HaicL,  9r  86,  G.  Rose,  and  1 A 1= 
148**  20\  Haid,  144*"  40',  G.  IL,  143*"  33\  Phillips ;  or  (6)  in  fibrous  divergeiit 
or  radiated  masses,  yitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forms  often  resem- 
ble those  of  tliomsonite  and  pectolite) ;  often  also  (c)  solid  amygdules,  usually  radiated  fibrous, 
and  somewhat  silky  in  lustre  within ;  and  ((^  rarely  oompact  masslTe. 

CfalactUe  is  ordinary  natrolite,  occurring  in  oolorless  adcular  crystallizations  in  southern  Soot> 
land,  instituted  as  a  species  on  an  erroneous  analysis.  IbrfiU  is  a  red  natrolite  from  Glen  Farg 
(anaL  24),  containing,  like  galactite,  about  4  p.  a  of  lime. 

BergmannUe  (=  apreustein^  breviciie^  rcuUoiiiej  pakeo-nairoliie)  is  natrolite  from  the  zircon-syenite 
of  southern  Norway,  near  Brevig,  on  the  Langesundfiord,  occurring  fibrous,  massiye,  and  in  long 
prismatic  crystallizations,  and  from  white  to  red  in  color.  /A  7=91*',  G.  Rose;  90°  54',  Kenn- 
gott;  and  1  A  1=142*'  56',  G.  Rose,  143*'  26',  Kenngott;  and  1  A  1,  side,  =142**  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Sdieerer,  and 
hence  the  yariations  from  natrolite  in  composition.  The  radioUte  is  in  radiated  masses,  and  com- 
pact fibrous  nodules,  of  a  grayish  color,  from  Eckefiord,  haying  G.=2*275--2*286.  These  miner- 
als result  from  the  alteration  of  elteolite,  cancrinite,  and  oligodase,  according  to  Blum  and  Bed- 
mann  ft  Pisani  The  planes  3-S  occur  on  breyidte  (G.  Rose).  Orocaiiief  ttom  the  Ural,  is  a  red 
zeolite,  identical  with  the  bergmannite  of  Launrig ;  occurs  in  small  amygdules,  and  is  fibrous 
or  compact 

Saviie,  according  to  SeUa's  crystallographio  and  other  observations  (N.  CSmento,  1868),  is  noth- 
ing but  natrolite,  occurring  in  slender  colorless  prisms  of  the  same  an^^es.  Sella  found  /A  /= 
9r,  /A  i=116''  35',  i  A  i,  macr.,  =  148''  10'.  It  comes  from  a  serpentine  rock  at  Mt  Oapord- 
ano^  Italy,  and  specimens  are  ordinarily  not  pure  fitxn  serpei|ine.  Meneghhii  states  that  H.= 
3*6  and  G.=2*46.    See  for  composition  below.  ^ 

2.  IjymmairolUe  (Bisennatrdith  Bergm,)  is  a  dark  green  opuue  variety,  either  crystalline  or 
amorphous,  in  which  a  fourth  of  the  idumina  is  replaced  by  sesfuiozyd  of  iron  (anaL  30);  it  haa 
H.=5 ;  G.=2-363.    Occurs  with  the  Brevig  brevicite.  \^ 

Analyses:  1,  Elaproth  (Beitr^  v.  44);  2,  Fuchs  (Schw.  J.,  viiL  9|8,  zviiL  8);  8,  Riegel  (Jhrb. 
FhamL,  xiil) ;  4,  6,  Fuchs  (L  a) ;  6,  Thomson  (Min.,  L  817) ;  7,  v.  Kobell  (J.  pr.  Ch.,  ziiL  7);  8, 0.  G. 
Q^oei^  (Pogg.,  IxzzL  811);  9,  10,  Scheerer  (Pogg.,  Izv.  276);  11,  Sieveking,  12,  Scheerer  (Pogg., 
cviii  483);  13,  Scheerer  (Pogg.,  Izv.  276);  14^  Soudan  (Pogg.,  zzziii  112);  16,  16,  Korte  (G. 
Rose's  MhL  Syst,  1868.  96);  17,  Michaelson  (CBf^.  Ak.  Stockhohn,  1862,  605);  18,  Hlasiweta 
(Kenng.  IJebers.,  1868,  72) ;  19,  Vatonne  (Ann.  d.  IL,  Y.  xii  684) ;  20,  v.  Hauer  (Ber.  Ak.  Wien, 
ziL  290);  21-27,  Heddle  (PhiL  Mag.,  IV.  zL  272);  28,  Brush  (Am.  J.  ScL,  H  zzzL  866);  29, 
C  A.  Joy  (Ann.  Lya  N.  T.,  viiL  122);  80,  0.  Bergemaon  (L  a);  31,  R.  D.  Thomson  (Thomson's 
ICin.,  I  338);  32-34^  0.  a  Marsh  (priv.  oontrib.): 

Si        11      Fe       Oa      Sfa       ft       £[ 


1.  Hogaa 

48-00 

24-25 

1-76 

16-50 

9-00=99*50  Klaproth. 
8*88-99*16  Purhfl. 

2.      " 

47-21 

26-60 

1-86 

16-12 

3.      " 

48-06 

26-80 

210 

16-76 

9-00=100-70  RiegeL 

4  Auvergne,  cry$L 

47-76 

26  88 

16-21 

0*81=99-16  Fuchs. 

6.  Tyrol,  yi&nw* 

48*68 

24*82 

0-21 

16-69 

9-60=98-95  Fuchs. 

6.  ^trim,  crysL 

47-66 

26-42 

0-68 

1-40 

14-93 

10-44=101-33  Thomson. 

Y.  Greenland,  massive 

46-94 

2700 

1-80 

14-70 

9-60=10004  KobelL 

8.  Laurvig,  Kairdiie 

48-68 

26-87 

16-00 

0-36 

9-55=100-96  Gmelin. 

9.  BergmannUet  red 

47-97 

26-66 

0-73 

0-68 

14-07 

«r. 

9-77=99*88  Scheerer. 

10.           *•           whiie 

48-12 

26-96 

0-22 

0-69 

14-23 

<r. 

10-48=100-7  Scheerer. 

11.  Brevig,  Arvm^  whiie 

4716 

2613 

0-63 

0-68 

16-60 

9*4'7 =99-42  Sieveking. 

11       "        "        red 

44-60 

80*06 

098 

0-83 

18*62 

9-98=99*81  Scheerer. 
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1 

ft 

Si 

9e 

C« 

<r» 

H 

£[ 

18.  RadioKie 

48-88 

26*42 

0-24 

0*44 

18-87 

1-64 

9-42r=100*81S6heerar. 

14.  BroTig,  Sreviaie 

43-88 

28*39 

6-88 

10-32 

9-68,  Kg  0-21=99-81  & 

16.      •• 

48-32 

26-24 

tr. 

15*97 

9-47=100-00  Korte. 

18.      "           " 

48*60 

26*06 

tr. 

16-49 

9*29=100*33  Korte. 

17.       "            " 

47-78 

26*04 

0-63 

222 

13-37 

0*40  10-24=100-66  Michaelaoa 

18.  Eusa,  irl 

48-34 

27-43 

3-60 

9-00 

10-30,  Mg  0-40,  bygr.  H 
0*90-99-97  Hlasiweta 

19.  Algeria 

46-60 

26-30 

0-73 

16-20 

1100=99-78  Vatonne. 

20.  Bishopt,  OatadUe 

46-99 

26-84 

4-36 

9-68 

0-46 

10*66^  fl  (100"*)  0-49= 

99*87  Hauer. 

21.      "               "       w. 

47-60 

26*60 

0*16 

16-86 

9-66=99-78  Heddle. 

22.      "              "      rdh. 

47'76 

27-20 

0-93 

14-28 

9-66=99-72  Heddle. 

23.  Glenfarg,       " 

48-24 

2700 

082 

14-82 

9-24=100*12  Heddle. 

24.      "               "      red 

47-84 

2711 

4*31 

1130 

10-24=100-81  Heddle. 

26.  Campsie  H.,  *' 

47*32 

27-86 

2-63 

18':i6 

10-39=101*06  Heddle. 

26.  Kilpatrick,    " 

48-03 

26*26 

0*86 

2-31 

13-98 

9-72,  fig  0*40=100-66  H. 

27.  Dumbarton,  '* 

46-96 

26*91 

3*76 

12-83 

9-60=99*96  Hoddle. 

28.  Beigen  Kill 

47-81 

26*77 

0-41 

16-44 

0*86 

9-84=100-12  Bruflh. 

29.  Kew  York 

47  04 

26-76 

14-66 

10-99=99*36  Joy. 
9*37,  fe  2-40,  ftn  0*65 

80.  IroTirNairoUte 

46-64. 

18*94 

7-49 

14-04* 

=99*33  Bergemann. 

81.  LehunHU 

47-88 

24-00 

1*62 

13*20 

13-60=99-66  Thomson. 

32.  Two  lalanda,  N.  a 

46-84 

27*19 

0-24 

14*89 

1-60 

9-79=100-45  Marah- 

88.  a  BlomidoD,  N.  a 

46-74 

28-38 

0-27 

14-28 

1*16 

10*11=99-89  Marah. 

34.  Bergen  HiU 

48-43 

26-96 

0-49 

13-09 

1*06 

9*71=99*74  Marsh. 

ftWithaUUlepotaih. 

Scheerer  has  shown  (Pogg.,  eviiL  416)  that  the  bergmannite  and  breyidte,  when  of  a  red  or 
reddish  oolor,  oontain  4  to  7  p.  cl  of  diaspore  (a  kind  oontaining  some  iron).  The  speoimen  for 
anaL  12  contained  6|-  p.  o.;  and,  allowing  for  this,  the  analysis  beoomes  Si  47*47,  j3tl  26-88, 
9e  0-60,  Oa  0-88^  ^a  14*42,  fi  9*61=99-81.  This  fact  explains  tiie  discrepancies  in  other 
analyses. 

SavOe  afforded  Becbi  (L  c.)  Si  49*17,  %1  19*66,  ftg  13*60,  l^a  10*62,  1^  1*28,  A  6'67=100-67. 
Sella  suggests  that  the  magnesia  may  oome  from  the  associated  serpentine. 

Pyr^  eio^-Tbe  Anyergue  natrolite  undergoes,  aooording  to  Damour,  no  loss  in  dried  air.  At 
240**  0.  it  loses  nearly  all  its  water  and  beoomes  milky  and  opaque ;  and  if  afterward  e^xised  to 
the  free  air,  it  regains  all  it  had  lost  excepting  its  transparency  and  flim  textnre ;  if  again  heated, 
it  loses  its  water  at  abont  90**  0.  In  the  dosed  tube  whitens  and  beoomes  opaque.  B.K  Aises  quietly 
at  2  toa  coloriess  glass.  FusiUeintheflameof  an  ordinary  stearine  or  wax  candle.  Gelatmiaes 
with  acids. 

Oba*— Occurs  in  cayjtaea  in  amygdaloidal  trap,  basalt,  and  other  igneoos  rocks ;  and  sometimes 
in  seams  in  graoitC)  gneiss,  and  syenite.  It  is  found  in  the  graudisin  of  Aussig  and  Teplita  in 
Bohemia ;  in  fine  crystals  at  Pny  de  Mannan  and  Puy  de  la  Piquette  in  Auyergne ;  at  Alpstein, 
near  Sontra  in  Hesse;  Monte  Baldo,  Tyrol;  Fassa&al,  Tyrol;  Kapnik  in  Hungary;  Dellys  in 
Algeria;  Hogau  in  W&rtemberg  (the  Faaeraeolith  W.\  m  yellowish  radiated  masses;  etc.  In 
red  amygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  l^rol;  the  amygdaloid  of 
Bishoptown  (galactiteX  adoular  crystals,  seyeral  inches  long ;  at  Olen  Farg  in  Fifeshire ;  in  Dum- 
bartonshire ;  in  Benftewshire ;  at  Glenara  in  the  county  of  Antrim ;  at  Port  Bush;  and  at  Ma- 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrolite  Occurs  in  the  trap  of  Noya  Scotia,  at  Gates'  mountain,  Gape  d'Or, 
Swan's  Greek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  HiU,  K.  J. ;  sparingly  at  Chester,  Ot ;  at 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  natiye  copper ;  also  on  New  York  Island. 

Named  Mesoiype  by  Uaiiy,  from  /itvof,  middle,  and  Hwof,  tf/pe^  because  the  form  of  the  crystal-^ 
in  his  yiew  a  square  prism— was  intermediate  between  the  forms  of  stilbite  and  analcite.  J^- 
irolUi,  of  Klaproth,  is  from  natroriy  soda ;  it  idludes  to  the  presence  of  soda,  whence  also  tiie  name 
soda^meaoiype^  in  contrast  with  scolecito,  or  Ume-mesoiype,  Schumacher's  name  hergmannilef  after 
Bergmann,  dates  from  the  same  year  (1801)  with  Haiiy's  mefotffpe. 

Alt. — Occurs  altered  to  prehnite.    Iron-natrolite  is  probably  an  altered  yariety. 

379.  800XJS0ITB.     Bkoleslt  CMUm  db  Iktehs,  Scfaw.  J.,  yilL  361,  1813.     Mesoiype  pt. 
Fibrous  Zeolite  pt    Lime-Meso^ype.    PoonahUte  Brookit  Fl^  ^^i  z.  110,  1881.    Punahlii 
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Monodinic.  6^=89^  «',  I A  7=91^  86',  O  A  14=161°  16i' ;  a:i:c= 
0-8485  :  1  :  1-0282.  Observed  planes :  O ;  prismatic,  7, 
t4,  i-i  (only  as  composition-face),  i-2;  bemidome,  1-i; 
hemioctahedral,  1,  -1, 3.  1  A  1=144°  40',  -1  A  -1=144° 
20',  7  A  1=116°  27',  7  A  -1=143°  28',  i-i  A  1=107°  40', 
i-i  A -1=107®  66'.  Crystals  long  or  short  prisms,  or 
acicular,  rarely  well  terminated,  and  always  compound. 
Twins :  composition-face  vi  (orthod.) ;  strisB  on  i-i  meet- 
ing along  a  vertical  line  in  an  angle  of  24°  to  26°,  the 
lines  converging  downward  on  the  implanted  crystals. 
Cleavage :  /nearly  perfect  Also  in  nooules  or  massive  ; 
fibrous  and  radiated. 

H.=5— 5*6.  G.=2*16--2-4.  Lustre  vitreous,  or  silky 
when  fibrous.  Transparent  to  subtranslucent.  Pyroelectric,  the  free  end 
of  the  crystals  the  antilogue  pole.  Double  refraction  weak ;  optic-axial 
plane  normal  to  t4;  divergence  58°  41',  for  the  red  rays;^  bisectrix  nega- 
tive, parallel  to  i-i ;  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  8'^ to  Uy  and  98°  3'  to  1-i. 

Var.— a.  In  acicalar  erystals.  b.  Fibrous,  radiated,  c  Massire.  /A  I=9V  22\  Fhillipe  and 
DescL;  91**  86\  G.  Rose.  /A  1=116"  84^  Dead.;  1 HMO',  PhiUips.  1  A  1=144"  40\  Rose  and 
Descl ;  144**  15',  Rose.  Pbonahlik  of  Brooke,  from  Poonah,  Hindostan,  has  the  angle  /a  /=8r 
48',  KenngoU. 

Oomp^--0.  ratio  for  ft,  S,  Si,  ^=1 :  3  :  6  :  3;  oorresponding  to  3  Si,  £1,  Ca,  8  d=Silica  45*8, 
alumina  86*2,  lime  14*3,  water  18*7=100.  Analyses:  1-^,  Fuchs  ft  Oehlen  (Schw.  J.,  zviii.  18); 
4,  Guillemfai  (Ann.  d.  IL,  xii  8);  5,  Riegel  (J.  pr.  Ohem.,  xL  317);  6,  Gibbs  (Pogg.,  IxxL  565);  7, 
GtUidi  (Pogg.,  Hz.  378);  8,  Domeyko  (Ann.  d.  M.,  IV.  iz.  3);  a,  Soott  (Ed.  PhiLJ.,  liii  877);  10, 
J.  W.  Taylor  (Am.  J.  Sol,  IL  xviiL  410);  11,  P.  OoUier  (priv.  contrib.);  12,  Gmelin  (Pogg.,  xlix. 
588): 

&        11        Oa       ^a       ft 

=99-26  Fuoha  ft  Gehlen. 

=  100-08  Fuohs  ft  Gehlen. 

=98-80  Fuohs  ft  QebimL 

=99*8  GhiillemfaL 

=99*96  RiegeL 

=100  Gibbs. 

=100-6  GuUch. 

100*6  Domeyka 

=  100*44  Soott 

fe  018=100*03  Taylor. 

it  0*30=100-07  OoUier.   G.=2-28. 

tL  <r.=99'81  Gmelin. 

P3rr^  etc'. — ^Aocording  to  Damonr,  Iceland  columnar  masses  lost  nothing  in  dried  air;  nothing 
until  the  heat  appUed  exceeded  100°  0. ;  at  800°  it  had  lost  5  p.  a,  which  it  regained  in  moist 
air;  at  a  dull  red  heat  the  loss  was  12  p.  a,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
lost  13*9  p.  c,  and  became  after  intumescence  a  white  enamel  B.B.  sometimes  curls  up  like  a 
worm  (whence  the  name  from  <r«wXii^,  a  worm,  which  gives  wxlUdU^  and  not  aoolesite  or  scoieziie)] 
other  Tarieties  intumesoe  but  slightly,  and  all  frise  at  2 — 2*2  to  a  white  blebby  enamel  Gelati- 
nizes with  acids  like  natrolite. 

Obs. — Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  inches  in  length, 
and  are  occasionally  a  auarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  at 
StafSn;  in  the  Isle  of  Mull;  in  Skye,  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Vietsch 
Glacier,  Valals;  near  Poonah,  in  the  Vendayah  mountains,  Hindostan;  iu  Greenland;  at  Pargas, 
Finland;  in  Auvergne;  the  valley  of  Cachapual,  in  GhiH 

R.  Hermann  states  (J.  pr.  Oh.,  Ixzil  26)  that  he  took  a  white  amorphous  plastic  mass  from  a 
crerice  in  the  columnar  basalt  of  Stolpen,  Saxony,  and  put  it  away  in  a  box ;  and  that  after  a  bug 
time,  on  opening  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  white  aoioular 
oyBtals,  which  had  all  the  aspect  of  soolecite. 


1.  Iceland 

48*93 

25*99 

10*44 

_ 

18-90= 

2.  Faroe,  cryat 

46*19 

25*88 

13*86 

0-48 

13*62= 

3.  Staffa,  .^&ro«ff 

46-75 

24-82 

1420 

0-39 

13*64= 

4.  Auvergne 

5.  Niederkirchen 

49-0 

26-5 

15*3 

_ 

9-0  = 

48-16 

28*50 

14*60 

0-30 

18-60= 

6.  Iceland 

46-72 

25-90 

18-71 



13-67= 

7. 

46-76 

26*22 

18*68 

— » 

13*94= 

a  Ohm 

46*8 

26-9 

18-4 

14-0= 

9.  Mull,  Scotland 

46-21 

2700 

18*46 

13*78= 

10.  E.  Indies 

46*87 

25*32 

18-80 

0-46 

13-46, 

11.  Ghauts 

45*80 

25-56 

13-97 

0-17 

14*28, 

12.  PoonahtOe 

46-12 

30^4 

10*20 

0-66 

18-39, 
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380.  BiLiLcnTB  A,  NordenaUSd  (Bedcriih.,  etc.,  156, 1856).  Regarded  bj  RammelBbeig  as  a 
ferrifercus  natrolite.  Oocara  in  jellow,  brownish,  or  reddish-yeUow  cryBtaUine  masees ;  crTStals 
cleavable  in  two  directioDg  with  the  intersectiona  near  90** ;  opaque  to  subtranslucent :  pearly  on 
a  deavage  surface.  Igelstrom  obtained  (Ramm.  Min.  Oh.,  860)  Si  47-73,  M  25*20,  Fe  657,  6a 
8'72,  ti  12*81=101*03,  which,  taking  the  iron  as  protoxyd,  as  the  excess  suggests,  gives  the  O. 
ratio  1  :  3*1 :  6*6  :  8,  or  1:3:6:8,  and  the  general  oonstitutlon,  therefore,  of  natrolite.  B.Bw 
forms  a  white  enamel 


381.  MB80UT&  Fucha  Jk  CftiMen,  Sdiw.  J.,  Tiii  353,  xviiL  16,  1816.  ICesotype  pt  Fibroiu 
Zeolite  pL  Hehl-Zeolith  pt  Lime-and-'^bda  Mesotiype.  AntrimoUte  TAom.,  Min.,  L  326, 1886. 
Harringtonite  TAom.,  Bd.  N.  PhiL  J.,  xm  186,  1834. 

Triclinic  t  Deecl. ;  but  nearly  isomorphons  with  scolecite,  and  similar  in 
acicular  crystallizations.  /A  !/'=88°  to  SS""  15',  and  91°  41'  to  92°  ;  ter- 
minal angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  the  two  united  halves.  Cleavage :  /  and  /'  perfect.  Crystals  al- 
ways t¥rins ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  lees  divergent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  verticauy  striated.  Also  massive ;  nodules  or  masses  usually 
silky  fibrous  or  columnar ;  often  bristled  with  capillary  crvstals ;  sometimes 
consisting  of  interlaced  fibres ;  rarely  stalactitic,  radiated  fibrous  within ; 
occasionwly  cryptociystalline,  porcelain-like. 

H.=5.  G.=2'2— 2-4;  2*39.  Iceland,  Lustre  of  crystals  vitreous;  of 
fibrous  massive  more  or  less  silxy.  Color  white  or  colorless,  grayish,  yel- 
lowish. Fragile.  Transpai'ent — ^translucent;  opaque,  when  amorphous. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
from  those  of  scolecite,  and  compatible  only  with  a  triclinic  form,  DescL 

Yar.— Besides  (a)  the  ordinary  acicular  and  capillaiy  crystallizations,  dirergent  tufts  (less 
delicate  commonly  than  those  of  natrolite,  but  sometimes  downyX  and  flbrous  nodules  or  masses, 
mesolite  occurs  (b)  in  flbrous  stalactites,  with  the  fibres  radiating  from  the  centre — the  variety 
called  AfUrimotUe  by  Thomson,  from  Antrim,  Ireland,  having  EL =3*6—4,  G.rr2-096 ;  also  (c)  amor- 
pbous,  chalk-white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.=:6— 6*0^  and  G.=2*2l, 
the  variety  named  ffarringlonite  by  Thomson,  also  from  Antrim;  G.=2*174,  Haughton.  Ac- 
cording to  Kenngott,  the  prismadc  fibres  of  the  antrimolite  hare  /a/=:92''  IS',  and  two  vertical 
edges  are  bevelled  by  a  prism  of  160**  30*. 

Oomp.— O.  ratio  for  R,  fi,  Si,  £[=rl  :  8  :  «  :  8;  corresponding  to  sSi,  Xl,  (|Ca+^ JTa), 8:^= 
Smca  46-6,  alumina  26-0,  lime  9*6,  soda  6*2,  water  13*7=100.  Analyses:  1,  BeneUus  (Jahresb., 
ill.  147);  2-6,  Fudtis  k  Gehlen  (Schw.  J.,  xviii  1);  6,  Reigel  (J.  pr.  Oh.,  xL  317);  7,  Thomson 
(PhiL  Mag.,  1640);  8,  Breidenstein  (Bamm.  6th  SuppL,  168);  9,  v.  Waltershausen  (Yulk  Oeat., 
267);  10,  Thomson  (Min.,  i.  326);  10-16,  Heddle  (PhiL  Mag.,  lY.  zilL  60,  148);  16,  17,  H.  How 
(Am.  J.  8cL,  II.  zxvl  82);  18,  19,  Thomson  (L  c);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1864);  21, 
Haughton  (PhiL  Mag.,  IV.  xzziL  226) ;  22,  28,  0.  0.  Marsh  (priv.  contrib.) : 

12>30=100-87  BeneUus. 
12*26=100-20  Fuchs  ft  Gehlen. 
12*31=99-60  Pnchs  ft  Gehlen. 
12*41=100-18  Fuchs  ft  Gehlen. 
12*86=100-21  Fuchs  ft  Gehlen. 
12*00=100-22  BiegeL 
12-32,  ftg  2-46=101*86  Thomson. 
12-38,  t.  0-31=100-08  Breidenstein. 
13-76,  t  0-41,  fig  0*01  =  100-97  Waltersh. 
16*32,  K  4*10,  fe  019,  Q  0-10=100*84  T. 
18-00=100*45  Heddle. 
12*83=100-68  Heddle. 
12-92=100-64  Heddle. 
13-04=100*76  Heddle. 
12-28=99-76  Haddlo. 


& 

21 

Oa 

«a 

1.  IVtfte 

46*80 

26*60 

9*87 

6-40 

2.      "    ery^L 

47*00 

2613 

9*36 

6*47 

8.  Iceland,  ;S&nNM 

46-78 

26*66 

1006 

4-79 

4.      " 

47*46 

26-86 

10*04 

4*87 

6.  Tyrol 

6.  Niederkirchen 

46-04 

27*00 

9*61 

6-20 

46-66 

27*40 

9*26 

4-91 

7.  Giant's  ChHiseway 

48-88 

26  36 

7-64 

4*20 

8.  Iceland 

45-78 

27-68 

9*00 

6-03 

9.  Bemflord,  Iceland 

46-41 

26-24 

9*68 

4-46 

10.  AntrmolUe 

43*47 

80-26 

7*60 

11. 

46*98 

2618 

10*78 

4*64 

12.  TalSsker,  Syke 

46-71 

26-62 

9-08 

6-39 

18.  StoiT,         '' 

46-72 

26-70 

8*90 

6-40 

14.  KilmoTO,     " 

46*26 

26*48 

10-00 

4-98 

16.  Kaals5e,  Faroe 

46*80 

26*46 

9-08 

614 
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Si 

Si 

Oa 

iTa 

16. 

Hot&  Sootia          (})  46-66 

26-48 

9-63 

4*88 

n. 

ii 

46-71 

26-68 

9-55 

5-68 

18. 
)9. 

munriytonOe 

44-96 
44-84 

26-86 
28-48 

iroi 

10  68 

5-56 
6-56 

20. 

u 

46-71 

26-68 

11-48 

8-80 

21. 

«       Bombay 

46-60 

27-80 

12-12 

2-76 

22. 

0.  Blomidon,  N.  a 

46-89 

27  65 

913 

6-09 

28. 

Sundj  Goye,  N.  a 

45-39 

28-09 

7  65 

5-28 

12-26=99-90  How. 

11-42=100-04  How. 

10-28,  ]^e  0-88=99*64  Thomson. 

10*28=9St*85  Thomson. 

13-11=100*68  Hauer. 

12-99,  fi[gtr.,]6: 0-63=101-40 H.  G.=2-l74. 

12-79,  i  0-48=100-98  Marsh. 

12-71,  t  0-49=99-51  Marsh. 

Fyi^  eto^-Yields  water  in  the  dosed  tube.  B.B.  becomes  opaqne,  swells  up  into  vermicular 
forms,  but  not  in  so  marked  a  manner  as  sooleoite,  fusing  easily  to  a  blebby  enamel  Gelati- 
nizes with  muriatic  add  (Fuohs). 

Obs.-- Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  especially  the  coarser,  are 
usually  a  httle  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye,  in  delicate  inter* 
lacing  crystals  called  ooUorif^nej  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystals ;  in  downy  tufts  and  other  forms  at  Kaalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfleld  Moss,  in  Scotland ;  in  Antrim,  at  the  Giant's  Causeway, 
in  adcttlar  crystallisations ;  also  at  BaUintoy  in  Antrim,  stalaetitic  (antrimotite),  iuyesting  yeUow 
caldte,  or  chabazite ;  in  Antrim,  hi  veins  of  amorphous  mesolite  (harringtonite),  at  Portrush  and 
at  the  Skerries;  and  at  Magee  Island,  and  Agnew's  Hill,  5  m.  W.  of  Lame ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  Song's  County,  and  Gates'  Mountain,  of  Annapolis  Co.,  N.  Soo1aa» 
with  faroelite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  head),  usually  within 
fine  fibrous,  radiated,  and  somewhat  plumose ;  also  at  Cape  Blomidon. 

382.  UblVaHlTAI.    Levyne  Brewtrim-,  Ed  J.  Sd.,  ii  332,  1826.    Mesolin  Ben.,  Ed,  Phil.  J., 

viL  6,  1822. 

Bhomboliedral.  JS  A  jB=106^  S';  Oa  jB=136^  V  ;  a=0-83583.  Ob- 
serTed  planes,  as  in  the  annexed  figure,  with  also 
-3;  -2  A -2,  tenn.  edge,  =79°  29',  -2A2-=125° 
14',  (? A 3=109^  3',  (/A 2=117^  23'.  Cleavage: 
-2,  indistinct.  Twins :  composition-face  0,  as  in 
chabazite.  Crystals  often  striated ;  often  in  druses, 
Donble  refraction  strong ;  axis  n^ative. 

H.=4— 4-5.    G.=2-09— 2-16.    Lustre  vitreons. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish, 
translucent. 


894 


Transparent  to 


yar.— Levynite  oooors  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
known  in  crystals  of  chabarite.  It  differs  from  ohabasite  also  in  deavage.  The  original  crystals 
were  from  Dalsnypen,  Farde.  Me&oUn  is  a  white  granular  material  from  Faroe,  which  may  be 
chabaaite ;  it  fills  small  cavities  in  amygdaloid. 

Oooap — 0.  ratio  for  lEC, fi,  di,  A=l :  3 :  6 :  4  from  Damour's  analyses;  corresponding  to  3 Si 
Si,  (Oa,  l^a,  &X  ^^-  Berzelius*s  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 
chabante  and  levynite  (see  Greg  &  Lettsom,  179X  give  the  ratio  of  chabazite,  1:8:8:6.  Anal- 
yses :  1,  2,  Benelius  (Jahresb.,  ill  146,  v.  216) ;  3,  Oonnel  (FhiL  Mag.,  v.  60) ;  4^  6»  Damour  (Ann. 
d.K.,IV.ix.  383): 


' 

Si 

21 

6a 

fra 

It 

A 

1.  Farde,  Levyniie 

48-00 

2000 

8-86 

2-86 

0-41 

19-30,  fig  0  4=99*32  BerzeHus. 

2.      *<      Meaoiin 

47-60 

21-40 

7-90 

4-80 

..^ 

18-19=99-79  BeraeKus. 

3.  Skye,  Lmnfn&e 

46*80 

22-47 

9-72 

1-66 

1-26 

19-61,  *e,  An  0-96=102-07  CJonneL 

4.  Iceland,     ''  . 

46-04 

21-04 

9-72 

1-42 

1-6S 

17«49=99-34  Damour. 

6.        "        '* 

4676 

23  66 

10-67 

1-36 

1-64 

17-83=100-22  Damour. 

P3rr.,  ate.— Iceland  crystals,  according  to  Damour,  lose  4  p.  a  in  dried  air,  and  regain  all 
again  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at  70**  C;  at  226*  the  loss  is  12 
to  13  p.  c. ;  remain  hygroscopic  up  to  860*.  The  loss  is  completed  at  a  white  heat^  when  the  min« 
eral  is  a  white  Uebby  g^asa.  B.B.  intumeaoea  and  ftisea  to  a  white  blebby  glass,  nearly  opaque. 
CMatiniies  with  muriatic  and  nitric  adds. 
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Obt. — ^Lines  cavities  in  amygdaloid,  and  ia,  with  a  fare  exoeption,  the  "iofe  tenanU  of  its  drnaai, 
even  though  these  druses  he  within  a  quarter  of  an  inch  of  others  containing  cfaahaiite  aaeooi* 
ated  with  half  a  dozen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctivenesa  from  diabazite 

Found  at  Glenarm  and  at  I^nd  Magee,  Antrim ;  near  Dungiven,  Magiliigan,  and  elsewhere  in 
Londonderry;  Hartfield  Moas,  near  Glasgow;  at  Dalsnypen,  Faroe,  and  on  the  Island  Waagoe; 
at  Grodhavn,  Disco  Island,  Greenland ;  at  Onundarfiord,  r^rreflord,  and  elsewhere  in  Iceland. 

Named  after  the  mineralogist  and  oystaUographer,  A.  Levy 


383.  ANALdTB.  Zeolite  dure  (f)r.  Etna)  IMomim,  F.  de  St  Fond  MhL  dee  Yolcanfl,  19S, 
1784.  Wiirfelzeolith pt  [rest  ChabaziteJ  EmmerUng,  Min.,  205, 1798;  Lenz,  L  241, 1794.  (Form, 
t  9,  described.]  Zeolite  oubique,  Z.  leudtique,  JMamelK,  T.  T.,  it  807,  308,  1797.  AnaldBS 
K,  Tr.,  iii  1801.  Analdte  GaUitrin,  Diet.  Uin.,  12,  1801.  Knbizit  Wem^  1808,  Lodwig'i 
Wn.,  IL  210,  1804.  Analzim  Wem.,  Letzt  IGn.  Syst,  6.  Kuhoit  BreWu,  Char.,  163,  1882 
(Analzim,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  Bimilar, 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  O.  Cleavage: 
cubic,  in  traces.     Also  massive  granular. 

H.=5— 5-5.  G.=2-22— 2-29;  2-278,  Thomson.  Lustre  vitreous.  Col- 
orless ;  white ;  occasionally  grayish,  greenish,  yellowish,  or  reddish-white. 
Streak  white.  Transparent — nearly  opaque.  Fracture  subconchoidal, 
uneven.    Brittle. 

Oomp.— O.  ratio  for  lt,S,  Si,ft=l :  3  :  8 :  2,  ooneaponding  to  4Si,  Si,  ^a,  2]&=:8i]]oa  U% 
alnmina  23*3,  soda  14*1,  water  8*2=100.  Analysea:  1,  U.  Boae  (GOb.  Ann..  Izzii.  181);  2,  Heaiy 
(Pogg.,  zlvi  264);  3,  Lesdmer  (Breith.  Mm.,  1847,  410);  4.  Oonnel  (Ed.  J.  ScL,  1829,  262):  6, 
Thomaon  (Mh^  I  488);  6,  Aydejef  (Pogg.,  It.  107);  7,  8,  Biegel  (J.  pr.  Ch.,  xL  817);  9,  Welt- 
sien  (Ann.  Oh.  Pharm.,  xciz.  287);  10,  BammelabtNg  (Pogg^  07.317,  Min.  Ch.,  804);  11,  Wd- 
tershausen  (Yulk.  Geat,  266);  12,  18,  Bammelabeig  (L  c): 

gi         a^       Oa      fTa        t       ■& 

8-27=99*91  Boee. 

9*00=101-68  Hemj. 

9*76,  9e  1*50=98-88  Lesdmer. 

8'22=99'2d  Goonel 

7-90=  10115  Thomaon. 

8-26=  101-20  ArdejeC 

8-00,  9e  0*10=100*83  BiegvL 

8*00,  Pe  0*16=100*54  RiegeL 

8-93,4g0*57,Pe  1*85,P  lr.=  101-17  W. 

8-33= 100*59  Bammelabeig. 

8-50,  Mg  0*06=99*91  Wattenh. 

7*68=100  Bammelaberg. 

8*11,  Fe  012=100  Bammalsbefg; 

Pyr.,  etc— Yielda  water  in  the  dosed  tube.  B.R  ftisea  at  2*5  to  a  colorleas  g^baa.  Gdati- 
niaea  with  muriatic  add. 

Breithaupt  haa  found  (B.  H.  Ztg.,  xxiv.  337)  the  ap.  gr.  of  the  opaque  analdta  fWxn  Lake  8iip^ 
rior  =209,  and  for  the  nearly  transparent  =2*1—2*11.  But  a  micsroaoope  ahowa,  as  Bruah  haa 
obaeryed,  that  the  oryatala  are  full  of  air  oavitiea. 

Oba.— The  Qydopean  lalanda,  near  Catania,  Sidly,  afford  peUudd  cryatala  (C  9) ;  alao  the 
Tyrol;  Scotland,  in  the  Kilpatrick  Hills;  Bombing,  paeudomorpba  after  laumootite;  Glen  Faig; 
near  Edinburgh ;  at  Eilmaloolm ;  the  Campeie  Hills,  eta ;  at  Antrim,  eta,  in  Ireland;  the  f^r6e 
lalanda;  Iceland;  the  Tincentine,  with  prehnite,  diabacite,  apophyUite^  eta;  Weaaela,  near 
Auaaig,  Bohemia;  at  Arendal,  in  Norway,  in  beda  of  iron  ore;  at  Andreaab^,  in  the  Han, 
in  silrer  minea. 

Kova  £kx>tia  afforda  fine  specimena  at  ICartial'a  Core,  Five  lalanda,  Gape  d'Or,  Swan'a  Greek, 
and  Cape  Blomldon;  cnratala  like  t  9,  10,  occur  at  Bergen  HUl,  New  Jersey;  lo  gneiaa,  near 
Tonkers,  Westchester  Co.,  N.  Y.  (t  10) ;  at  Perry,  Maine^  with  ^Kmhyllite,  in  greensaoDe ;  abm- 
dant  fai  fine  oryatala,  with  prehnite,  datolite,  and  caldte^  in  the  lake  Sopenor  region;  ia  tba 


l.Fasaathal 

55*12 

22-99 

.._ 

13*53 

._ 

2.Blagodat,  OuboUe 

57*34 

22-58 

0*35 

11*86 

0-55 

3.        **              " 

51*00 

2413 

0*75 

11*75 

4.Eflpatrick 

55*07 

2*2-23 

— ,.r- 

1317 

5.  Giant'a  Cauaeway 

55-60 

23*00 



14*65 

— . 

6.  Brerig 

55*16 

23*55 

tr. 

14*28 

<r. 

7.  Niede^irchen 

57-50 

23*15 

5*63 

6*45 

.... 

8.           " 

56*12 

24-00 

5-82 

6-45 

9.  Kaiaerstuhl 

54*02 

22-54 

2*91 

10-14 

0-71 

10.  Wdsaela 

5622 

22-22 

0*27 

1210 

1*45 

11.  Cyd.  rda,  G.=2*286  58*72 

24*03 

1*23 

7-92 

4-46 

12.          »« 

55-22 

23*14 

025 

12*19 

1-52 

13.          " 

54*34 

23*61 

0-21 

1295 

0*66 
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gazigae  of  the  copper,  at  Coi>per  Falls  aad  oorth-weBtera  mines,  and  at  Miohipiootoii  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked. 

The  name  Analeme  Is  from  dvdXKK,  foeak^  and  alludes  to  its  weak  electric  power  when  heated 
or  rubbed.    The  correct  derivative  is  cmaJcUey  as  here  adoptKMi  for  the  species. 

Alt.--i%Tana^9n«  of  Meneghini  and  Bechi  (Am.  J.  Scu,  II.  ziv.  62)  is  probably  analdte  altered 
bj  {he  magnesian  procees.  It  occurs  in  geodes  in  the  gabbro  rosso  of  Tuscany,  and  also  in  the 
steatitic  paste  of  a  metalliferous  dyke;  forms  f.  9,  10,  with  distinct  cubic  cleavage.  H.=5.  G. 
=r2*:^7.  Color  flesh-red  to  oolophonite-red.  Lustre  vitreous.  Gompontum^  acooMing  to  mean  of 
two  analyses  by  E.  Bechi  (L  c.),  Si  59*11,  3fcl  22-08,  Mg  10-12,  Sfa  0-45,  ^  0-02,  fi  767=99-46.  For- 
mula Mg*  Si' + 8  ^  Si' + 6  ^  Bechi.    Associated  with  caldte,  caporcianite,  and  picrothomsonlte. 

A  somewhat  similar  compound,  a  pseudomorph  after  analdte,  has  been  observed  by  Guthe 
(Jahrb.  Hin.,  1863,  690)  in  the  clay-iron  ore  of  Duingen.  An  analysis  by  Stromeyer  (L  c.)  af- 
forded Si  66-7,  £l  21-2,  Fe  2*8,  ffa  9*1,  ]^  9-8=:99*6. 

The  CluthaUie  of  Thomson  (Min.,  L  389,  1836)  occurs  in  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  Kilpatrick  HiUs.  H.=3'6.  G.=2'166.  Opaque  or  subtranslucent  Fragile.  Aiuly- 
sis  afforded  Si  61-266,  ^\  23-560,  9e  7*306,  l^a  6130,  Mg  1*283,  '&  10*658 =99048.  It  may  be 
altered  analdte. 

Analdte  altered  to  a  mixtore  of  caldte  and  hydrous  sQioato  of  alumina  has  been  obaerved  by 
Tschermak.    Also  occurs  altered  to  prehnite. 

38^  BUJDNOFUlTJkl.   Bunophit  Wetbye^  Pogg.,  Izziz.  803,  1850. 

Orthorhombic.  /A  7=120%  /Al-4=130%  l-iAl-i,  over  (?,=84°  9'. 
Form  a  six-sided  prism  (/,  i-i)  with  the  dome  1-^.  Cleavage :  0  perfect ; 
irl  and  irly  less  so.    Commonly  massive,  cleavable. 

BL=5'5.  G.=2-27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent;  m  thin 
laminsd transparent.     Optically  biaxial;  double  refraction  strong;  Descl. 

Oomp^— 0.  ratio  for  ft,  S,  Si,  ]Q[=1  :  8  :  8  :  2,  or  the  same  as  for  analdte.  Analyses  by  von 
BordEandBerlm(La): 


Si 

£l 

»a 

a 

1. 

54-93 

26*59 

14-06 

8-29=102-87  Bordt. 

2. 

5506 

2812 

14-06 

8-16=100'40  Berlin. 

Pyr.,  eto^-Foses  to  a  odorless  glass.    Gelatinises  with  muriatic  add. 
Obs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  cataplelifte^ 
leuoophanite,  mosandrite,  eta 
Named  firom  s^di^o^os,  obacwrHy^  in  allusion  to  the  douduiess  of  the  mineral 

386.  TAUJABrrm.    Damow,  Ann.  d.  H.,  lY.  i  396,  1842. 

Isometric.    In  octahedrons.    Twins  :  composition-face  the  octahedral. 

H.=5.  G.= 1*923.  Lustre  vitreous;  sometimes  adamantine.  Color- 
less— white;  brown  externally.  Fragile;  fracture  vitreous  and  uneven. 
No  action  on  polarized  light. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  ft=:l :  3  :  9  : 9 ;  corresponding  to  4i  Si,  Si,  (iOa+^JTaX  9^= 
Silica  45-5,  alumhia  17*4,  lime  4*7,  soda  6-1,  water  17*2=100. 
Analyses :  1,  Bamoor  (I  c) ;  ai,  id.  (ib.,  ziv.  67):      . 


Si 

£l 

Ca 

jTa  • 

ft 

1.  Eaiaerstnhl 

49-86 

16-77 

600 

4-34 

22-49=97-96. 

3         " 

4613 

16-81 

4'79 

509 

2702=99-83. 

Pyr.,  ^to^— Aooording  to  Dimonr,  loiet  16  p.  a  of  water  when  eacpooed  for  <me  moDlih  tadiy 

28 
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tit,  bnt  regains  almost  all  of  it  in  ordinarj  air  in  24  hours.  Heated  at  50*-«6*  0.  for  one  hoar  loiet 
15-2  p.  a :  at  60**-66°,  10*4  p.  c. ;  at  70M6^  19*6  p.  c;,  wiilch  is  almost  entirelj  regained  br  expo* 
sore  to  air  for  a  few  weeks.  B.R  ftises  with  intumeaoence  to  a  white  hkibby  enamel  Deoom- 
posed  by  muriAtio  add  without  gelatinization. 

Obs. — Oocors  with  angite  in  the  amygdaloid  of  Eaiserstuhl,  Baden.  The  adamantine  hiabe 
sometimes  existing  is  attributed  to  a  tUn  bituminous  ooating.  Named  bj  Damonr  after  Ptaqjii 
de  Sahit  Fond. 


386.  OffABAZfTH.  Zeolithus  albus  cubicus  Islandia  v.  Bom^  lithoph.  L  46, 1772.  Zeofiteea 
cubes  Ibt^as,  Tola  Yiv.,  126,  1778;  de  Urie,  Orist,  it  40,  1788.  Ohabaiie  (fr.  Oberateia) 
Boac  tPAniie,  J.  d'Hist  N.,  iL  181,  1780.  WQrfelfleolith  pt  (rest  analctte)  WenL,  Emmeiftig 
UbL,  I  205,  1793.  Ohabasie  (rhombohedral  form  reoognised)  £2;  Tr.,  iil  1801.  C!habaflia 
KanL,  Tab.,  30,  1808.  Schahasit  WenL,  BbffoL  Knboiait  W^m,  Hoffin.  Kin.,  tr.  b,  41, 
1818,  Mag.  Ges.  N.  Fr.,  Berlin,  yiL  181,  1816. 

Fhakolit  BrmO^;  fiwMMtt,  Jahrb.  Min.,  653,  657, 1836.  Haydenite  deaoOamd,  IGn^  4^8, 
1822.  AcadiaUte  Alger  dt  Jackaon  (without  publication)='*No  Ghabasie'*  £  BofmatM,  Am. 
J.  Soi.,  XXX.  866,  1886;=:AcadioUte  Thomaon,  FhiL  Mag.,  xxiL  192,  1848;  Bayet,  Am.  J.  Bd, 
n.  L  122,  1846. 


Haydenite 


B  A  -i=187°  23' 
^  A  -i,  ov.  -2,=83  81 
H  A  -2,  vert.,  119  42 
H  A  -2,  acroBft,  126  26J 
-iA-i,  tenn.,=125  13 
tA^ty  term.,=146  64 


-2A-2,tenn.,=72*'[ 
-^  A  4'=165  18 
Xin  Z=103  28 
rmi=174  5 
Xmf,ov.-4,=130 
jrini«=166  5S 


Twins :  composition-face  0^  very  common,  and  qbh- 
ally  in  componnd  twins,  as  in  £  397, 898  ;  2,  c.-&oe 
Hy  rare.  Cleavage  rhombohedral,  rather  distinct 
H.=4— 6.  G.=2'08— 219.  Lnstre  vitreons.  Color 
lft»6e.  white,  flesh-red:  streak  nnoolored.^    Transparent- 

translucent.  Fractnre  uneven.  Brittle.  Double  refraction  weak ;  in  fo- 
larized  li^ht,  images  rather  confhsed;  axis  in  some  crystals  (Bohemia) 
negative,  m  others  (firom  Andreasberg)  positive ;  Desol. 
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yar.^1 .  OrdMory.  Tho  most  oommon  form  is  the  ftindamental  rhombohedron,  in  which  the  angle 
18  80  near  90**  that  the  cmtals  were  at  first  miBtaken  for  cnbee.  S  A  i?=:94*  46',  Phillips,  Haid. ; 
94**  36',  fir.  Kihnaloohn,  Tamnau;  94*  68',  fir.  Bubendorfel,  id. ;  96°  2',  ft.  Fassa^  id. ;  94*'  24',  fr 
Oberstein,  Breith.  AeadiaUiey  from  Kora  Scotia  {Acadia  of  the  French  of  last  oentuiy),  is  only  a  rnd 
dish  chabasite ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  anasged 
in  a  tesselated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  Fhacoliie  is  a  cobrless  yariety  occorring  in  twins  of  mostly  a  hexagonal  form  (f.  897^  and 
often  mnch  modified  so  as  to  be  lentieular  in  shape  (whence  the  name,  from  f<ur<f,  a  bean);  the 
original  was  from  Leipa  in  Bohemia;  B  A  i?=94''  24',  fr  Oberstein,  Breith. 

3.  ffaydenite  is  a  yellowish  varied  in  small  crystals  of  the  fbrm  in  fig.  396,  ftt>m  Jones's  Falls, 
near  Baltimore,  Md. ;  the  crystals  are  often  twinned  parallel  to  R 

Ghabazite  crystals  disoorered  by  XTlrich  in  the  Okerthal,  Han,  in  caTitles  in  the  granite^  ha^e 
0.=2-189,  and  their  edges  scratch  glass  (r.  Bath,  Pmr.,  cxziL  404). 

Oomp^For  most  chabazite  0.  ratio  for  ^  fi,  Si,  £=1  :  8  :  8  :  6 ;  corresponding  to  4  Si,  jKl, 
(}  Oa + 1  (^a,  &)X  6  fi ;  some,  1  :  3  :  9  :  6,  the  same  m  constituents  except  4^  SL  For  the  phacolite, 
according  to  Rammelsberg,  1:3:7:6. 

Analyses:  1-3,  Hofmann  (Fogg.,  xxr.  495);  4,  Berselias  (Afh.,  ▼!  190);  6,  Bammelsberg 
(Handw.,  L  149) ;  6,  Thomson  (Min.,  L  334) ;  7,  Connell(Edhib.  J.,  1829, 262) ;  8,  Durocher  (Ann. 
d.  IL,  IIL  xix.  685);  9,  Genth  (Ann.  Oh.  Pharm.,  LxvL  274,  1848):  10,  Engelhardt  (Ann.  Oh. 
Fhaim.,  Ixy.  872);  II,  Bammelsberg  (2d  Supply  p.  34);  12,  13,  A.  A.  Hayes  (Am.  J.  Sd., 
n.  L  122);  14,  Bammelsberg  (Fogg.,  IxiL  149);  16,  Anderson  (Ed.  N.  FhiL  J.,  1843,  23);  16, 
Schrdder  (Jahrb.  Min.,  1860,  796) : 

1-09  017 
0-66  0-28 
1*64    0-21 


1.  P&rsboro,  N.  a  61*46 

2.  Fassathal  48*63 
8.  "  48-18 
4.  Gnstaftberg  60'66 
6.  Ansaig  48*86 

6.  KOmaloolm  48*76 

7.  "  60*14 

8.  Farde  47*76 

9.  Annerode  47*00 

10.  Oleoaen  48*31 

11.  Psrsboro  62*14 

12.  AeadkUUe  6202 

13.  ••  62**20 
14  Leipa,  PhaeoUie  46*33 
16.  "  "  46-68 
16w  Oberstein  60*19 


;!^1  Oa 
17-66  8-91 
19-62  10*22 
19*27  9-66 
17*90  0-87 
18*62  9*73 
17*44  10-47 
17-48  8*47 
20-86  6-74 
19*71  10-63 
19-47  11-01 
1914  7-84 
17-88  4-24 
18-27  6-68 
21-87  10*40 
19*48  13-80 
17*46    7*13 


0*25 


2*84 
0-66 


0-71 
407 

212 
0*96 
1-68 


19-66,  Fe  0-86=99-79  Hoflnann. 

20*70=99-91  Hoimann. 

21*10=99*96  Hofinann. 

19-90=99-62  Beneliua. 
2-56  [20-47]=100  Bammelabeig. 
1-66    21  72=99*98  Thomson. 

20-83=99*60  OonnelL 

21-30=99-63  Durocher. 

22-29,  9e  0-15=100*76  Qenth. 

19*66,  ttg  0*26  Engelhardt 

19-19=100  Bammelsberg. 

18*30=99*64  Hayes. 

20  6-2=99*69  Hayes. 
1*29  [19'16]=100  Bammelsberg. 
1-81     17-98,  Ag  0-14^  Fe  0*43=99-96  Anderson. 


1-70 


2-68 
1-66 
0*88 
117 
0-98 
308 


212    0-62    22-09,  Ba  0-48,  gr  0-82=100*40  Schroder. 

The  baiyta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  these  earths  trom.  the  Iceland  was  ascertained. 

Delesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  (Ber.  Sci.,  xxr.  107),  Si  49-6,  &,  9e  23-6,  Oa  2*70,  ttg  <r.,  &  2*60,  A  21*0=99*2.  SiUi- 
man's  ana^yBia  (This  3fin.,  2d  ed.)  is  who^y  emmeons. 

Pyr^  etc. — ^According  to  Damonr,  aystals  from  Dyreflord,  loehmd,  and  BUbendozTel,  Bohemia, 
lost  7-2  p.  a  after  5  mos.  in  dried  air ;  after  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  of  0-16  pi  a  Heated  for  1  h.  to  100**  0.,  the  loss  was  2*76  p.  a;  to  180^  14 
p^  c. ;  to  230'',  17  p.  a ;  to  800*,  19  p.  c. ;  this  loss  was  reduced  to  zero  in  8  days ;  at  a  dull  red 
heat,  the  loss  was  21  p.  a,  and  the  mineral  was  no  longer  hygroscopic ;  at  a  bright  red,  it  lost 
82*4  pi  &,  intamesced,  and  was  partially  ftised. 

Phacolite  of  Scotland  [Ireland?]  lost  7  p.  cl  after  7  mos.  in  dried  air ;  and  4  months  after,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12*6  p.  c,  which  it  lost  yery  nearly 
agafai  inordinary  air.  Heated  to  lOO*"  0.,  the  loss  was  3*7  p.  c. ;  to  210^  15*7  p.  c. ;  to  290''* 
860^,  18  p.  c;  and  after  48  hours'  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dun  red  heat,  the  loss  was  22*2  pw  c ;  at  a  bright  red,  22*8  p.  c,  and  the  material  was  ftised  to  a 
blebbjr  enameL 

B.B.  intnmeaces  and  ftises  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  mnriatio  add, 
with  separation  of  slimy  silica. 

OIm.— Ohabadte  occurs  mostiy  in  trap,  basalt^  or  amygdaloid,  and  occasionally  in  gneiss, 
syenite,  mica  schist,  homfalendio  schist 

Occurs  at  the  Farde  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite ;  at 
Aussig  hi  Bohemia,  in  a  kind  of  greenstone  (the  grauatem  of  Werner) ;  at  Oberstein,  with  harmo- 
tome;  at  Annerode,  near  Qiesseii;  at  the  GKant^s  Oauseway,  Kilmalcolm  (some  an  inch  across) ; 
BenflpewBhlie^  Isle  of  Skye^  etc. ;  Poonah  in  Hindoitan,  eta    In  Nora  Sootia,  wine-yellow  or  fleeb- 
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red  (the  last  the  aeeuKaU^X  asaociated  with  henlaDdite,  analdtey  and  calcite,  at  Five  lalanda,  8wan*8 
Greek,  Bigby  Nedc,  Mink  Core,  William's  Brook.  Phacoliie  occurs  at  Leipa  in  Bohemia ;  also  at 
Salesel  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Caosewaj. 

Both  massiTe  and  incmsted  at  the  Paugatuck  stox^uarry,  Stonington,  Conn.,  with  scapolite, 
sphene,  and  apatite;  also  yellowish-red  in  North  Killingworth,  on  the  Essex  turnpike ;  at  Had- 
lyme,  Conn.,  on  gneiss ;  in  syenite  at  Charlestown,  Mass. ;  also  at  Chester,  Mass.,  in  amygdaloid ; 
at  Bergen  HiU,  N.  J.,  in  email  crystals ;  in  the  same  rock  at  Piermont,  N.  T. ;  in  fissures  in  hom- 
blendic  gneiss  at  Jones's  Falls,  near  Baltimore  {haydenite)f  with  heulandite.  Fhaoolite  has  been 
reported  tmm  New  York  Island. 

At  HusaviQ^  Iceland,  fossil  dam  shells  (Venns)  occur  in  a  recent  deposit,  lined  within  with  small 
rhombohedrons  of  chabazite.  Danbr^  states  that  crystals  occur  at  the  warm  springs  of  Lnxeml, 
Dept  of  Haute  8adne»  France^  as  well  as  at  those  of  Plombidres,  under  conditions  which  indicate 
that  they  were  formed  through  the  agency  of  the  warm  waters;  the  temperature  at  Luzeuil  is 
115°  F.,  and  at  Fk>mbi&res  163°  F. 

The  name  Chab<mie  is  from  x«tf^(oc,  an  ancient  name  of  a  stone. 

All^— The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  of 
theciystaL 

Altered  orystala  from  the  Yogelsgebirge,  that  had  lost  part  of  their  protozyd  baaes,  have  beea 
analysed  by  Suckow  (Yerwitt^  etc.,  148) : 

Si        £l       Oa     JTa     K       a         C 

Interior        4840     19-13     1-88     147     813     2101     =100-04. 

Exterior       47-29    1916    6-78     1-50     1-47     2100    8-20=99-40. 

Bemoving  Oa  C  from  the  latter,  the  0.  ratios  are,  for  the  firsts  0*76  :  8  :  8*6  :  6'8 ;  for  the 
second,  0*37  :  3  :  8*4  :  6-2  (Bamm.  Min.  Ch.,  818). 

Doraniie  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  the  unal- 
tored  mineral  It  is  described  as  occurring  in  aggregated  crystals,  apparently  cubic,  yellowish- 
white,  and  translucent,  with  G.=2']6 ;  and  aS  consisting  of  Si  48*0,  £]  22^0,  ^e  2  76,  Mg  18-0, 
Oa  6'0,  a  7-70=99*46.    Found  in  basalt,  2  m.  W.  of  Oarrickfeigus,  Ca  Antrim. 

387.  OBCBLnnnB.  Sarcolite  Vauq,,  Ann.  d.  Mus.,  ix.  249,  1807,  xi  42.  Hydrolithe  Leman, 
Cat  Min.  de  Dr^  18,  1811.  GmeUnite  Brooke,  Ed.  J.  Sd.,  ii  262,  1826.  Ledererite  C.  T. 
Jackaon,  Am.  J.  ScL,  xxv.  78,  1834. 

Ehombohedral,  5  A  jB=112^26',  (9  A  5=Oa-1=140^  8';  a=0-7254. 

^QQ  ObeerYed  planes :  prismatr 

ic,  iy  ir2 ;  rnomboheliral,  J?, 
-1 ;  and  also  the  plane  1-2 
truncating  the  edge  be- 
tween B  and  -1.  -§  A  -1, 
pyr.,  =  142°  23',  i2A-l, 
baB.,=r9°  64',  i?Al.2= 
-1  A  1-2=161°  16'.  Cr^rs- 
tals  nsoallj  hexagonal  in 
aspect;  sometimes -Ismall- 
C.  Blomidon-  ®^  ^^^  -^5  ^^^  habit  rhom- 

bohedral ;  i  ofken  horizon- 
tally striated.  Cleavage :  i  pei^ect.  ObserYed  only  in  crystals,  and  never 
as  twins. 

H.=4-5.  G.=2-04-2-17;  2-099-~2169,  fr.  C.  Blomidon.  Lustre  vit- 
reous.  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-red 
Transparent  to  translucent.  Brittle.  Double  refraction  weak ;  axis  posi- 
tJYe  for  crystals  from  Cyprus,  negative  for  those  of  Andreasberjg,  the  Vwen- 
tine,  and  Glenarm ;  no  evidence  of  compound  structure  by  poUrized  lirht : 
DescL  -o     » 

tJSf'T^.  ^S^J^^rh  oy-J^=80'  8',  Brewster.  80'  64',  a.  Boee,  80'  6'  Duft^n.,  7»'  44'. 
Bceith.,80*'8',aAM:,'79<>44',fh)mAndreaaberg,  Dead    Plane  iTobaerv^d  cmly  onAndiMs! 


C  Blomidon,  etc. 
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berg  ciystals.  The  aarcoUie  of  YanqneKn  is  a  flesh-red  gmelinite  from  Honteoohio-lCaffgiore  in 
the  Yioentin,  supposed  hj  VaaqueliD,  when  he  used  the  name,  to  be  identical  with  the  Yesuyian 
sarcolite. 

LedererUe  is  ordinary  gmelinite  from  Nova  Sootia^  impure  with  some  free  sUica.  Marsh  has 
shown  that  it  does  not  differ  in  the  amount  of  water ;  and  Desdoizeauz  that  it  has  the  same 
angles,  finding  B  A  -1,  or.  t,=80°,  and  O  A  B^W)"",  Marsh  found  a.=2*108  (anaL  6),  and  2*099 
(anal  7) ;  most  of  the  crystals  obtained  by  him  were  implanted  on  quarts. 

Oompl — 0.  ratio  for  &,  1^  Si,  1^=1  :  3  :  8  :  6,  as  in  chabazite,  Cr.  Bose ;  corresponding  to  4  Si, 
^  i  Ca+I  l]Sra»  £:),  6  :&  Analyses :  1,  Connetl  (Edinb.  New  Phil  J.,  1838) ;  2,  3,  Kammelsberg 
(Pogg.,  xhx.  211) ;  4,  Damour  (BulL  Soa  a,  IIL  xyL  676) ;  6,  A-  A.  Hayes  (Am.  J.  ScL,  xxr.  78); 
6^  6A,  7,  0. 0.  Marsh  (Am.  J.  SoL,  U.  zUt.  362): 


Si 

Si 

Ca 

ffa 

K 

a 

1.  aienarm 

48*56 

1805 

6*13 

8-85 

0-89 

21*66,  Fe  0*ll=98-76  Oonnell. 

2. 

46-40 

2108 

8  67 

7*29 

1-60 

20-41=100-45  Kammelsberg. 

3.        " 

46-66 

2018 

3-89 

7*09 

1-87 

29*41 =100  Bammelsberg. 

i.  Cyprus 
6.  Ledertfriie 

46-87 

1965 

5-26 

6-61 

0-78 

22-00=99*47  Damour. 
8-h8, 3Pe  0*14,  P  3*48=98*57  Hayes. 

49-47 

21*48 

11-48 

394 

6. 

58-71 

17*68 

6*52 

8-10 

0*80 

17  98=99-74  Marsh. 

6A.     " 

47*19 

20-18 

7-44 

3-54 

0«9l 

20-58=99*74  Marsh.    • 

7.        " 

61*32 

18-45 

6-40 

[3*^ 

W] 

20  36-100  Marsh. 

Analysta  6, 7,  giye  an  excess  of  sHica,  and  Marsh  attributes  it  to  free  quarts,  yidble  particles  of 
which  were  det^!ted  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separation 
of  this  excess,  amounting  to  about  12  p.  c.  Both  6  and  7  are  of  ctystals  fi^m  Gape  Blomldon,  but 
frxmi  different  localities. 

Pyr.,  etc.— Aocording  to  Damour,  the  Oyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  lOO"*  G. 
loss  18  p.  c.,  and  the  amount  is  regained  rapidly  In  See  air ;  at  230°  G.  loss  20  p.  c. ;  at  a  bright  red 
heat  21-5  p.  a,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7-25  p.  &  in 
dried  air,  which  in  six  months  increases  to  9-8  p.  a ;  the  loss  is  reduced  to  1*5  p.  a  after  a  few 
days  of  exposure.  In  the  closed  tube  crumbles,  giring  off  much  water.  B.B.  jftises  easily  (F.= 
2*6—3)  to  a  white  enamel  Decomposed  by  muriatic  add  with  gelatinization. 
s  Obs^— -Occurs  in  amygdaloidal  rocks  at  Montecchio  Maggiore,  and  at  Gastel,  in  the  Yioentine ;  at 
Andreasberg,  in  argillaceous  schist,  with  analdte  and  heulandite ;  in  Transylvania ;  at  Glenarm 
and  Portrush  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  \  in.  across ;  near  Lame, 
flesh-colored ;  at  TaUsker  in  Skye,  in  large  colorless  crystals ;  on  the  L  of  ()yprus,  near  Pyrgo,  of 
a  pale  reddish  color,  and  Q.=2'07 ;  at  Gape  Blomidon  in  Nova  Scotia  (ledereriteX  on  the  north 
coast,  at  a  point  nearly  opposite  Gape  Sharp,  in  geodes,  with  analdte  and  quarts,  often  implanted 
on  the  latter  mineral. 

Ghnelinite  is  usually  considered  rhombohedral,  and  the  crystals  as  twins,  secondary  to  a  rhom- 
bohedron  of  86**  18'.  Tamnau  makes  Ba  Basia  chabazite,  and  the  pyramidal  (aces  the  form  }^ 
The  hexagonal  deavage  observed  by  Bose  separates  it  widely  from  chabazite. 

Named  Omdiniie  after  Profl  Gli.  Gmelin  of  TUbingen;  HydroUte  from  the  water  present; 
LedererUe  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydrolite  has  the  pri- 
ority, but  is  objectionable  because  the  mineral  is  not  so  eminentiy  hydrous  as  to  make  it  deserv- 
ing of  the  appellation. 

888.  HBRSOHEUTTB.    Levy^  Ann.  PhiL,  x.  861,  1825.    Gmelinite  pt  many  mUhora.    Her^ 
sdielite  v,  Lang,  PhiL  Mag.,  lY.  xxviil  506. 

Orthorhombic,  v.  Lang.  /A  7=120'',  or  nearly,  O  A  1-4=139^  23'. 
Observed  planes :  O,  i-i^  1-J,  2-i,  |-?,  3-J.  irt  A  14=130''  37',  irl  A  24= 
149**  45',  iri  A  1-1=155*'.  Not  known  in  simple  forms.  Cleavage :  basal. 
Twins:  composition-face  ij  the  crystals  hexagonal  tables,  with  replaced 
basal  edges,  oat  consisting  of  six  sectors  from  composition.  The  tables 
often  aggr^ated,  as  in  premiite ;  and  also  into  spherules.  Surfaces  of  planes 
hardly  smooth ;  O  often  rounded  or  rough. 

H.=6-5.  G.=2-06.  Lustre  weak  vitreous.  Colorless  or  white.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidal.  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  doable  refraction 
weak ;  axial  divergence  small ;  bisectrix  negative. 
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Oomp.—0.  ratio  for  ft,  9,  %  6=1  :8:8:6;  correspondiii^  to  4  SL  Si,  (f  fTa+i  t),  S  ft. 
Near  gmelinite  in  the  general  form  of  tbe  cfTatala  and  in  oompomtion,  but  the  cfyatala  are  ortho- 
rhombic  and  not  simple,  and  it  oontaina  as  its  protozjd  bases  potash  and  soda  in  place  of  fime 
and  soda.  Analyses:  1,  2,  Damour  (Ann.  Oh.  Phjrs.,  IIL  ziv.  99);  8,  ▼.  Waltenhanien  (Volk. 
Gest,  261):  ^  _        _ 

Si        21       Oa      fra      ft        ft 

1.  Ad  OasteUo         47-39    20-90    0*38    8^    4*39    17-84=99-28  Bamour. 

2.  **  47-46    2018    0-26    9*36    417     17 '66 =99*06  Damour. 

3.  "*  (}) 46-46    19-21    4*75    6-27    2-88    17-86,  Ag  042, 9e  114=97-99  Walt 

Ptti  oto. — ^In  the  dosed  tnbe  whitens  and  yields  water.  B3.  ftises  easily  to  a  wliite  enamaL 
Easfly  decomposed  by  adds,  yielding  semi^latinous  silica  (Damour). 

Obs. — ^Accompanies  phillipeite  in  a  lava  at  Ad  Oastello,  near  Ad  Beale,  Sidly;  also  at  C^ydops, 
Catania;  in  basut  near  Richmond,  in  Yictoria,  Australia,  the  oiystals  in  mode  of  twinning  and  in 
optical  properties  like  the  Sicilian. 


389.  FHIIiTilPBlTJfcl.  Levy^  Ann.  PhiL,  XL  x  862,  1826.  Dme-Harmotome.  KaDc-Harmo- 
tome  Germ.  Eali-Harmotom,  Normalin,  BreWk,  Sohw.  J.,  L  827,  1827,  Uib.,  82,  1830,  Char., 
126, 1832.    (Thristianite  DeaeL,  Ann.  d.  M.,  lY .  ziL  373,  1847. 

Orthorhombic.  /A  /=:91^  12'  and  88^  48';  1  A  1=121**  20',  120°  44' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Faces  1  and  i-i  striated  parallel  to  the  edge  between  tliem.  Simple  crys- 
tals unknown.  Twins :  (1)  composition-face  7^  producing  penetratioiL.foniifl 
like  either  part  of  f.  401 ;  (2)  cruciform  crystals,  consisting  of  two  croeang 


401 


402 


0.  diBoTO. 


adiBoTe. 

crystals,  each  a  twinned  prism  (t  401) ;  (8)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  rignt  angles  to  one  another.  The  prisms  of 
f  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  grouped  in 
tufts  or  spheres  that  are  radiated  within  and  bristled  wiUi  angles  at  surfiMe. 
H.=4-4-6.  G.=2-2;  2*201,  Iceland,  Damour,  and  Si^y,  ▼.  Waltere- 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Streak  un- 
colored.    Translucent— opaque. 
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Oomp.--0.  ratio  for  &,  fi)  Si,  ]Q[=1 :  8:8:6;  correspondiDg  to4Si,3i^(}  da+i&)i  6£[s 
SiHca  47*9,  alumiiut  20'6,  lime  74,  potash  6'3,  water  17*9=100. 

Analyses:  1,  2,  GmeliQ  (Leonh.  Za  MiiL,  1826);  3,  4,  Kobler  (Pogg.,  zzxvii);  6,  Connel 
(Edinb.  Phil.  J.,  xext.  1843,  876);  6,  7,  Damour  (Ann.  d.  IC,  IV.  ix.  836);  8,  Oenth  (Ann.  Gh. 
Pharm.,  Ixri.  272);  9,  10^  Waltershausen  (Vulk.  Gest,  263): 


9e  0-99=rl00-88  amolin. 

Fo  018=100-62  Omelin. 

=99*49  Kohler. 

=100*22  Kobler. 

=100*21  Ck>nneL  G.=:2'17. 

=100*73  Damour. 

=100-00  Damour. 

9e  0*24,  Ba  ^.=100*36  G. 

¥e  2*64*,  fig  l*60=100-34  W. 

Pe  0-71,  Hg  1-42=98*91  W. 


SI 

21 

Oa 

JTa 

& 

tt 

1.  Marburg 

48*61 

21-76 

6*26 

6-38 

17*23, 

2.        " 

48*02 

22*61 

6*66 

.... 

7*60 

16-76, 

8.        " 

60-46 

21*78 

6-60 

— 

3-96 

16-82= 

4.  Oassel 

48-22 

28*33 

7-22 

3-89 

17*66= 

6.  G.  Causeway 

47*36 

21-80 

4-86 

3*70 

6*66 

16-96= 

6.  Iceland 

48*41 

22-04 

8-49 

...-. 

6*19 

16*60= 

7. 

6016 

20-94 

7*74 

6-60 

14-66= 

8.  Marburg 

48-17 

21*11 

6-97 

0*63 

6-61 

16*62. 

9.  Aci  Oastello,  Sic. 

48-63 

19*88 

2-92 

6*18 

3*82 

14-76, 

LO.  PalagODia»  Sia 

48*37 

2107 

3*24 

3*41 

616 

14*64, 

1 

'ProUblrMpiuMplMte. 

Marignao  published  as  an  analysis  of  the  phiQipsite  of  G.  di  Bove  results  differing  widely  from 
the  aboTO.    See  page  418,  under  Gismonditi. 

Tjr^  ato. — Aooording  to  Damour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  fai:gasite)  lose 
8  p.  c.  afker  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
60  0.  for  an  hour,  the  mineral  loses  12*3  p.  a,  and  recoyers  nearly  all  in  24  hours'  exposure  to 
ordinary  air,  but  bebomes  a  powder  and  opaque  (the  faiy'asite  remaining  transparent).  Heated 
to  160"*  C,  the  loss  is  16  p.  a,  and  only  0*8  p.  c.  after  exposure  again  to  the  air  for  4  days.  At 
260**  0.,  the  loss  is  1 8-6  p.  a,  nart  of  which  is  due  to  the  fai^asite ;  it  is  reduced  to  9  p.  o.  in  the 
free  air.    B.B.  crumbles  and  nises  at  8  to  a  white  enamel    Gelatinizes  with  muriatic  add. 

Oba. — ^In  translucent  crystals  in  amygdaloid,  at  the  Giant's  Causeway,  Ireland;  in  small  color- 
less crystals,  and  in  spheroidal  groups,  in  leudtophyr,  at  Capo  di  Boye,  near  Rome ;  in  crystals 
and  radiating  masses  at  Ad  Castello  and  elsewhere  in  Sicily;  among  the  layas  of  Somma;  at 
Stempel,  near  Marburg;  Habichtswalde,  near  Cassel;  Annerode,  near  Giessen;  near  Eisenach, 
in  Saxe  Wdmar;  Petersberg,  in  Sebengebirge ;  Laubach,  in  Hesse  Darmstadt;  in  Kaiserstuhl, 
with  faujaaite;  at  H&rtlingen,  Duchy  of  Nassau;  in  Silesia;  Bohemia;  on  the  west  coast  of 
Iceland,  the  shores  of  Dyreflord.  Very  small  transparent  crystals,  of  recent  formation,  in  the 
masonry  at  the  hot  baths  of  Plombidres,  France,  obseryed  by  Daubree,  are  stated  by  Senarmont 
to  haye  the  angles,  and  by  Descloizeaux  the  optical  diaracters,  of  phiUipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  cfurigtiamUe  was  giyen  by  Des- 
ddseaux  (after  Christian  YIIL  of  DenmarJc)  to  the  Marburg  harmotome  and  crystals  from 
Iceland;  and  in  his  Man.  Min.,  1862,  he  places  all  of  phiUipsite  under  his  name  diristianite. 

On  cryst  see  DepcL,  L  a,  and  Min.,  L  899;  y.  Bath,  ZS.  G.,  xyiil  680,  from  whom  the  above 
figures  are  taken. 

390.  HARMOTOBflB.  Spatum  calcarium  cryst  dodecaedrum  album,  opacum,  et  lamellis 
quatuor  erectis,  eta  (fr.  Zellerfeld),  v,  BorHf  Lithoph.,  11  81,  Tab.  L,  f.  1 ;  Figura  hyadn- 
thica^  etc. :  hn  ctystalU  non  sunt  caLcaren,  sed  silioe»,  Berffr/L,  Opusc,  ii  7, 1780.  Hyadnte 
blanche  Dhmeti^  Lett  417,  yar.  6, 1779.  Hyadnte  blanche  cnidforme  de  Lide^  Crist,  iL  299, 
pL  iy.  f.  1 19  (good),  1788.  Ereuzkristalle  Heyer,  y.  Trebra*s  Erfahrungen,  etc.,  89 ;  Crell's  Ann., 
I  212,  1789.  E^eutzstein  Wem,  Karsien^  Lempe's  Mag.,  il  68,  69,  1786.  Andreasbergolite 
Delameiherie,  Sdagr.,  I  267,  1792.  AndreoUte  Ddamdh.,  T.  T.,  ii  286,  1797.  StauroUte  JEtr- 
wan,  I  282,  1794.  Erdnite  Kapitme,  Elem.  Min.,  239,  1797.  Harmotome  Eamy^  Tr.,  iii  1801. 
Pierre  crudforme  Bivehant,  I  811,  1808.    Moryenite  Tham^  Mfn.,  L  361,  1886.    Baiyt-Harmo- 


Orthorhombic.   /A/=124<>4r. 
eometimes  I^  hemihedraL 


Observed  planes :  (?,  /,  1,  4 ;  1,  4,  and 


0  A  1=120^  28'         /A  1=149°  82' 
0  A  4=98  22  1  A  1,  ov.  /,=119  3 


1  A  I,  adj.,=121°  6' 
/A/,  adj.,=110  26 
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Cleavage :  ly  O^  easy.  Simple  crystals  unknown.  Twins :  1.  CompoBition- 
face  /,  f.  403,  404 ;  £  403  elongated,  and  f.  404  shortened  in  the  direction 

404 


403 


405 


StrontiaD. 


Andreasberg. 


AndreaBberg. 


of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants  t,winned  parallel  to  I^  and  then  these 
parts  prolonged  backward  in  the  direction  of  the  shorter 
diagonal,  m^ing  a  crystal  composed  of  two  intersecting 
crystals,  but  apparently  composed  of  4  parts;  each 
piot  having  one  narrow  plane  1  between  two  planes 
1,  and  one  broad  /,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.  2.  Composition  the  same,  but 
twins  double  twins,  as  in  f.  405 ;  also  in  f  406.  which  Is 
like  f.  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  consequent  absence  of  the  terminal  planes  /^e  large  lateral  planes 
corresponding  to  4  (?'s  and  each  reentering  pair  to  4  rs.  Unsown  massive 
H.=4*5.  G.=2'44 — 2*45.  Lustre  vitreous.  Color  white ;  passing  into 
gray,  yellow,  red,  or  brown.  Streak  white.  Subtransparent — translucent. 
Fracture  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  irl  (having  the  direction  of  the  lines  in  base  in  £ 
404) ;  acute  bisectrix  positive.    Dispersion  inappreciable. 

Var^^The  variety  fnorvenife,  firom  Strontian,  Scotland,  occurs  in  transparent  and  translooeDt 
brilliant  crystals  like  fig.  403.    G.= 2*447,  Damour. 

Oomp.~0.  ratio  for  &,  fi, §i,£[=l  :  3  :  10  :  6  (or  4i);  corresponding  to  6  Si,  Si,  Ba,  htL- 
BiUoa  46*6,  alumina  15*9,  baryta  28*7,  water  13*9=100.  ^ 

Analyses:  1,  Eobler  (Pogg.,  zzxyii.  661);  %  Bammelaberg  (Handw.,  L  SOO);  S,  id.  (Pogg^  o- 
624);  4,  5,  Kohkr  (L  a):  S,  Bammelaberg  (Pogg.,  cz.  624);  7,  Oonnel  (Ed.  N.  Pha  J.,  Jafyt 
1882,  33);  8,  Damour  (Ann.  d.  K,  IV.  iz.  336,  and  a  B.,  xdL  746);  9,  10,  DauKmr  (Ana.  d 
IC.,lV.iz.846): 

Si       Si  fia  Oa       JTa      &        ti 

1.  Andreasberg  46*68  16*82  20*32  0*26    1*02  le-OS^lOO-OS  Kdhler. 

2.  Andreasberg  48*74  17*66  19*22 14*66=100-27  RammaMerg. 

5.  "  48*49  16*86  20*08  if.      2*07  13*00=99*99  Rammelsb«g: 

4.  Oberstein  46*66  16*64  1912  1*10    110  16*24=99*77  Kahiar. 

6.  Strontian  46*10  1641  20*81  0*63    0*90  16*11=99*96  Kohler. 

6.        **  47*62  16*94  20*26  109    1*00  13*46=100*26  Bamm. 

1        **  47*04  16*24  20*86  010     0*84    0*88  14*92, 9e  0*24=10011  OooaaL 

8.  "  47*74  16-68  2106  0*80    0*78  18*19, 9e  0*61=99*76  Damour. 

9.  JlbrveiMls  47  60  16*39  20*86  0*74    0*81  14*16,  9e  0*66=101-21  Daaoor. 

10.        "  47*69  16*71  20*45 14*16,  Pe  0*56=99*47  Damonc. 

Pyr.,  aftc — According  to  Damour,  the  Scotch  harmotome  loses  4*8  p.  c  by  6  mosL*  exposortto 
dried  air.    Heated  to  100*  a  it  loses  1*8  p.  a;  between  100^  and  150%  9*9  p.  a;  between  106* 
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and  190*.  13*5  p.  e. ;  and  aftflr  24  h.  exposure  to  the  ovdinary  air,  what  is  loat  la  restored.  At  a 
dull  red  neat  the  loss  is  U'66  p.  a,  and  the  mineral  is  disaggregated ;  the  total  loss  at  a  bright 
red  heat  is  14*70  p.  a  B.B.  whitens,  then  crumbles  and  Aises  without  intumescence  at  3  6  to 
a  white  tranaluoent  glass.  Some  varieties  phosphoresce  when  heated.  Deoomposed  by  muriatto 
add  without  gelatinizing. 

Obk~Harmotome  oocnn  in  amygdaloid,  phonolite,  traohyte;  also  on  gneiss,  and  ia  some 
metalliferous  veins. 

Occurs  at  Strontian,  in  Sootland,  in  fine  crystals,  some  an  inch  through ;  in  a  metaUiferous 
vein  at  Andreasberg  in  the  Harz ;  at  Budelstadt  in  Silesia ;  Schiffenberg,  near  Oiessen ;  at 
Schima  and  Hauenstein  in  Bohemia ;  near  Eschwege  in  Hesse ;  at  Oberstein  in  Birkenfi»ld,  im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsbeig  in  Norway ;  with  analdte  in  the  amygdaloid 
of  Dumbartonshire, 

Named  from  *a^it6f,  Jwni^  and  riftvtay  io  cutf  aQudiog  to  the  tad  that  the  octahedron  (made  by  the 
planes  1)  divides  parallel  to  the  plane  that  passes  through  the  terminal  edges. 

On  cryst^  see  Levy's  Heuland ;  Desdoiaeaui;  Ann,  d.  M.,  lY.  ik.  &39,  and  Min.,  I  412.  The 
prismatic  angle  124^  47'  gives  for  the  prism  t-2  the  angle  87*'  26'  and  92*"  34',  which  is  near  the 
angle  in  phiUipsite  ;  so  ^t  while  phiUipsite  has  the  0.  ratio  for  bases  and  sUica  of  a  bisilicate 
and  the  angle  /A  /of  pyroxene,  harmotome  has  the  O.  ratio  nearly  and  angle  / A  /  of  horn- 
blende.   Damour  and  Descloizeaux  show  morvenite  to  be  harmotome  (Ann.  d.  U.,  I V.  ix.  839). 

The  name  Andreoliie  of  Delametherie  (derived  ih>m  the  locality  at  Andreasberg)  has  the  priority, 
and  also  ErciwUe  of  Napione ;  but  Haiiy  substituted  Jumnotome,  of  no  better  signification,  and  all 
subsequent  mineralogists  have  followed  him. 

391.  HTPOSmLBITXI.    Beudant  (fir.  Faroe),  Min,  ii  119,  1832.    Besmin,  Puflerit^  Bukeisent 

Ber.  Ak.  Wien,  xxiv.  286,  1867. 

In  small  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 
fibrous  or  columnar  masses. 

H,=3'5— 4.  G.=2'l— 2*26.  Lustre  vitreous,  strongly  so  to  feebly 
shining.  Color  white,  sometimes  greenish-white.  Transparent  to  trans- 
lucent. 

Oomm  Var.— 0.  ratio  for  It,  1^  Si,  &=1 :  3 :  9  :  0,  corresponding  to  4^  Si,  £l,  (}  Ca+}  l^a), 
6fi=,  if  lt=Oa^  Silica  60*3,  alumina  19*2,  lime  10*4^  water  20*1=100.  The  ordinary  hypostil- 
bite  contains  some  soda,  witii  Na:  Oa=2 :  7,  nearly;  while  the  variety  ptuflerite  is  without 
alkaUes. 

Q.  of  hypostilbite,  2*14,  Beudant ;  2*18,  Haughton ;  2*262,  Mallet ;  of  puflerite,  2,  Bukeisen ;  2*21, 
Damour.  In  puflerite  the  fibres  have  two  unequal  cleavages,  at  right  angles  with  one  another, 
with  lustre  strongly  vitreous.  Double  refraction  is  strong;  axial  divergence  small;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative;  axial  plane  parallel  to  the  plane  of  more  difficult 
cleavage;  Dead. 

Analyses:  1,  Beudant  (Min.,  iL  120);  2,  Bum^nil  (ib.);  a,  Mallet  (Am.  J  Set,  II.  xxii.  179); 
4,  Haughton  (PhiL  Mag.,  lY.  xiii  610);  6,  id.  (ib.,  xxxiL  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xxiv.  286): 

8i  Si  ftg      dft  ^«      ^  ^ 

1.  Farde           62-43  18*32  810  2*41    18*70=r:99-96  Beudant 

2.  Dalsnypen    62*26  18-76  786  2*89    18*76=99*60  Dum^niL 

3.  Skye             68*96  20*13  ir,  12*86          0*87  12*42=100*28  Mallet. 

4.  *'  62*40  17*98  0*36  9*91  1*40  0*03  17*88=99*97  Haughton. 
6.  Bombay  62*80  1712  «r.  7*89  2*86  0*07  18'62=98-76  Haughton. 
6.  Pfrflerite       62*84    16*30    11*19     —    17 16=98-09  Bukeisen. 

Thomson  found  (Min.,  L  346)  a  "red  stilbite  "  from  Dumbarton  to  contain  Si  62*60,  £l  17*32, 
Oa  11*62, 1ft  18*46=99*79.  As  he  calls  the  mineral  red  stiUriie  from  Dumbarton,  a  noted  local- 
ity of  red  stilbite  familiar  to  him,  and  stilbite  is  easily  distinguished  by  its  pearly  cleavage,  it  is 
fitf  safer  to  give  credit  to  his  mineraloglcal  opinion  than  to  his  analysis.  Until  hypostilbite  is  an- 
nounced on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin- 
cidence by  error. 

P3rr^  etc.— According  to  Beudant,  intumesces  a  little,  and  ftises  with  difficulty  on  the  edges; 
attadced  by  adds  without  gelatinizing.    According  to  Mallet,  gelatinizes  readily  with  adds. 

Puflerite,  aooorcUng.  to  Bukeisen,  intumesces  much,  and  ftises  easi^  to  a  snow-white  blebby 
glass. 
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Obs.— Hypostilbite  ocean  on  the  island  of  Faroe  with  ftOblte  and  epiatabite,  foming  fibrous 
nodules  or  ooncretioDS  in  amygdaloid ;  on  the  island  of  Skye,  in  a  similar  manner;  in  the  Ner- 
bndda  ralley,  and  near  Bombay  in  India,  in  the  same  rock,  oonstitating  large,  flhrous,  transparent 
masses,  radiated  like  na^troUte  or  thomsonite. 

Puflerite  occurs  at  Pofler-loch  in  the  Beiser  Alps,  Tjnfl,  in  cayities  in  melaphyTe^  with  analdte 
and  chabasite,  and  often  implanted  on  these  minenJs  in  small  concretions. 

Named  from  *vw6^  hehWf  and  ttilbiUf  in  allusion  to  its  contdning  less  silica  than  stilblta  It  has 
been  considered  altered  stilbite. 


392.  8TXLBITZI.  Zeolit  pt.  OrofuL,  Ak.  H.  Stockh.,  It56;  Zeolites  cryst^ofTBtalliadoentniiD 
tendentes  (fir.  Gustafsberg,  etc),  Ororutj  102,  1768.  Z.  fkde  Selenltica  lamellaris,  BULttridiOT 
ZeoUt  pt.  Walk,  Uitl,  I  313,  1772.  Strahliger  ZeoUth  Wem.,  Ueb.  Cronst,  242,  1780. 
Strahl-Zeolith  (var.  of  Z.)  WenL,  1800,  Ludwig.,  L  49,  1803.  Badiated  Zeolite.  Zedite 
nacr^  StUbite,  Delameih.,  ^.T.,  iL  305,  1797.  Slalbite  (Heulandite  ind.)  IT.,  J.  d.  IC,  ilL  66, 
1798,  Tr.,  iiL  1801,  1822 ;  =Strahl-Zeollth  Bofin.,  Min.,  ii  287,  1812.  Desmine  [=Stilbite  with 
HeuL  excL]  Breiih^  Hofl&tu  Min.,  ir.  b^  40,  1818;=Stilbite  Bnoke^  Ed.  Pbfl.  J.,  vL  112,  1822. 
Spfasarostilbite  Seud^  Tr.,  iL  120, 1832.    ^hedrite  Shepard,  Am.  X  Sd.,  IL  zL  110, 1865. 

Orthorhombic,  I A  7=94°  16'  (whence  i-2  Ai-2=180''  12',  analogue  of 
/A  /in  heulandite)  ;  1  A  1,  front,=119°  16',  ride,  114^  0',  U  A  i^90\ 
Brooke  and  Miller  make  0  Ai^ori  $=90%  i^  A  1=123^, 
i-l  A  1 = 120°  22'.  Cleavage :  ii  perfect,  i^  less  so.  Forms 
as  in  f.  407 ;  more  common  with  the  prism  flattened  par- 
allel to  ^  or  the  cleavage-face,  and  pomted  at  the  extrem- 
ities ;  sometimes  with  me  vertical  ed^  replaced  by  the 
prism  I.  Twins:  cruciform,  composition-face  1-5,  rare. 
Conunon  in  sheaf-like  aggregations ;  divergent  or  radiated ; 
sometimes  globular  ana  thin  lamellar-columnar. 

H.=8-5-4.  G.=2-094-2-205j  2-161,  Haidincer. 
Lustre  of  i-S  pearly ;  of  other  faces  vitreous.  Color  white ; 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streak 
uncolored.  Transparent — ^translucent.  Fracture  uneven. 
Brittle.  Double  refraction  strong ;  optic-axifd  plane  i^ ; 
diveigence  50^—55° ;  bisectrix  negative,  perpendicular  to 
Oi  fiescL 

Var«— 1.  Ordinary,  BSther  (a)  in  crystals,  flattened  and  pearlj  paraUel  to  the  pluie  of  desTage, 
or  shoaf-like  or  diyergent  groups ;  or  {b)  in  radiated  stars  or  hemispheres,  with  the  radiating  indl- 
Wduals  showing  a  pearlj  dearage  siirface.  Spharostilbite  Beudu  is  in  spheres,  radiated  within, 
with  a  pearly  fracture,  rather  soft  externally,  bat  harder  at  centre,  and  having  Q.=2*31.  Heddle 
shows  that  it  is  stilbite  impure  from  mixture  with  mesohte ;  the  original  was  from  Faroe. 

Oomp.— 0.  ratio  1:3:12:6;  corresponding  to  6  ft,  ^  Oa,  6  d[=8ilica  67 -4^  alumina  16-6,  lime 
8*9,  water  17*2=100.  Analyses:  1,  Fuohs  &  Qehlen  (Schw.  J.,  viii.  268);  2,  Hisinger  (ib.,  xxiii 
68);  8,  Retains  (Jahresb.,  iv.  163);  4,  Mobs  (Fogg.,  ly.  114);  6,  Riegel  (J.  pr.  Oh.,  xL  317);  6w 
Hermann  (Bull  Boc.  Nat  Moscou,  1848,  318);  7,  Miinster  (Fogg.,  Ixv.  297);  8,  9,  Sjogren  (CEfr. 
Ak.  Stockh.,  1848,  111) ;  10,  Wulterahauaen  (Yulk.  Gest,  264) ;  11,  Kerl (B.  H.  Zto.,  1 868,  No.  2) ; 
12,  R.  Weber  (ib.);  13,  Beudant  (Mm.,  ii.  119,  120);  14^  Heddle  (Greg  &  L.  Mia,  164);  16,  16. 
HMighton  (FhiL  Mag.,  IV.  xiii  610,  xxxil  224) : 


gi  21 

1.  Iceland  6607  16*68 

2.  "  680  16-1 
3.Farde  6608  17*^2 
4.  "  67*18  16-44 
6.  Niederkirchen  68-88  16-66 
6.  Bmen  Mts.;  a.=2'19  66-31  16*26 
n.  QhiistSana;  a.=2-203  68*68  16-78 


Oa 

7*68 

9-2 

6*96 

7*74 

7*16 

7*66 

7-02 


fra      & 
1-60 


2-17 
Ml 
1*62 
1-03 
3-07' 


0*32 


19-80=100-03  P.  &  a. 

16*4=99-70  Hisinger. 
18*86=100-77  Reteiua. 
17*79=100-68  Moss. 
14*60,  3Pe  0-26=98*63  _ 
17*76,  Fe,  An  10= 100 
17-06,  Pe  0-6" 


Digitized  by  VjOOQIC 


HTSBOUS  BIUaiTEB,  ZBOLITB  BBOnON. 


448 


Si 

21 

Oa 

JTa 

t: 

8  Gustafobeig 

67-41 

16*14 

8-97 

1-21 

104 

9.  fiarbro,  Norway 

.     68-41 

16-66 

7-89 

— 

10.  Iceland;  a.=2184 

6t-40 

16-23 

7-71 

0-60 

0-84 

11.  Andreaaberg 

668 

16-9 

7-4 

— » 

0-6 

12.  Beniflord,  Iceland 

68-02 

14-94 

8-83 

1-80 

56-91 

17-61 

9-03 

0-68 

— 

14.8acye 

6664 

16-43 

8-90 

0-46 



16.  Bombay 
16.  Nerbudda 

68-20 

16*60 

8-07 

0*49 

0-92 

66  69 

16*36 

6-88 

1-46 

0-89 

16*60,  ftg  <f.=101*40  Sjogren. 
16*68,  Mg,  An  0-59=99-93  a 
16-68,  ]kg.0'18=99-09  Walterah. 
17-6.  Pe  1'3=991  KerL 
17-71=100-80  Weber. 
17-84=100-07  Bendant 
17-06=99-38  Heddle. 
1800=101 -28  Haughton. 
17-48  HaughtoiL 

A  white  silky  incrostation  on  chert,  fW)m  the  hot  spring  of  Olette,  eastern  I^rrenees,  afforded 
J.  Bonis  Si  67*6,  £l  16*1,  Oa  8*6,  £[  17*6=99*9 ;  and  Desdoiseanx  obaeryes  that  it  oooofs  also  in 
cieayable  rectangolar  prisms  like  those  of  stilbite. 

SyhedrUe  of  Shepord  (L  c\  from  trap  in  the  Syhedree  Monntains,  Bombay,  has  a  greenish  color, 
with  a=2-821 ;  and  aiTordod  W.  a  Tyler  (J.  c)M  16*06,  ^e  2*71,  Mg  2*46,  Ca>6-46,  H  16*40,  the 
rest,  56-92,  nndetermined,  bnt  supposed  to  be  all  silloa.  Alkalies  wanting.  It  may  be  an  impure 
stilbite,  colored  by  a  chlorite-like  mineral 

Pyr.,  ato — ^Aooording  to  Damour,  loses  1*3  p.  c.  at  lOO**  0. ;  18  p.  a  between  lOO""  and  IM^  0. ; 
regaining  all  lost  but  3*1  p.  a  after  6  days'  exposure  to  the  ordinary  air;  at  170"  0.  the  loss  is 
16*2  pw  a,  which  is  redno^  to  9*2  p.  a  after  15  days'  exposure.  B.B.  exfoliates,  sweDs  up,  curres 
into  fan-like  or  Termicular  forms,  and  fuses  to  a  white  enamel  F. =2—2*6.  Decomposed  by 
muriatic  acid,  without  gelatinizing.  The  $pharosiiilriU  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  fneaoUie  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metalliferous 
veins,  and  in  granite  and  gneiss. 

Abundant  on  the  Farde  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  aomdaloid;  also 
found  on  the  Isle  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Oraig,  and  at  ^patrick,  Soot- 
land,  in  red  crjrstals ;  at  Kincardine,  Kilmalcolm,  Oampsie,  Scotland ;  at  the  Giant's  Causeway, 
in  the  Honme  Mts.,  etc.,  Ireland ;  at  Androasberg  in  the  Harz,  and  Kongsberg  and  Arendal  In 
Norway,  with  iron  ore ;  in  the  Yendayah  If ts.,  ^ndostan,  in  large  translucent  crystals  having  a 
reddish  tinge ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency;  a  brown  variety  on 
granite,  at  uie  copper  mines  of  Gustafbberg,  near  Fahlun  in  Sweden ;  at  Androasberg,  Kongsberg, 
etc 

SphiOBrortiSriU  occurs  in  minute  spheres  over  faioelite  in  Skye;  at  Storr  (anal  13, 14) ;  and  at 
Quirang,  in  spheres  as  large  as  a  pea. 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Ohariestown  syenite  quarries, 
Mass. ;  at  the  gneiss  quarry,  Thachersville,  Conn.,  in  orystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  ei^dote,  garnet,  and  apatite;  at  Phillips- 
town,  N.  Y.,  in  crvstals  or  fan-like  groups ;  opposite  West  Point,  in  a  vein  of  decomposing  bluish 
feldspar,  interseotmg  gneiss,  in  honey-TBUow  crystals ;  in  the  menstone  of  Piermont,  in  minute 
oystals ;  in  soopiform  crystals  of  a  dull  yeUow  color,  near  Pe»skill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals ;  also  at  the  Michipiooton  Islands,  Lake  Superior ;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  firom  8  to  4  indies  thick,  and  fh>m 
80  to  60  feet  long,  intersecting  amygdaloid,  its  colors  white  and  flesh-red ;  also  at  Isle  Hante^ 
Digby  Neck,  GuUiver's  Hole,  Black  Book,  Cape  Blomidon,  Hall's  Harbor,  Long  Point 

The  name  sUlbite  is  fh)m  <rr(\0ti,  Iruire ;  and  desnUne  from  4»<r^ii,  a  bundie.  The  spedes  stilbite, 
as  adopted  by  Hauy,  induded  Strahlzedith  WenL  (radiated  zeolite,  or  the  aboveX  and  Bl&tterzeo- 
lith  Wem.  (foliated  zeolite,  or  the  spedes  heulandite  beyond).  The  former  was  the  ^ical  part  of 
the  spedes,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  Tmade  the  variety  iUlbiie 
anamorpliique)  he  added  to  the  spedes,  as  he  observes,  with  much  hesitation.  In  1817,  Breit- 
haupt  separated  the  two  zeoUtes,  and  called  the  former  desmine  and  the  latter  etaeoUte,  thus 
throwing  aside  entirely,  contrary  to  rule  and  propriety,  Hatty's  name  9iiSnkj  wluch  should  have 
been  accepted  by  him  in  plaoe  of  desmine^  it  hieing  the  tyjrfcal  part  of  his  spedes.  In  1822 
Brooke  (apparently  unaware  of  what  Brdthaupt  had  done)  used  stUbde  for  the  first,  and  named 
the  other  heukuidUe.  In  this  he  has  been  followed  by  the  Frendi  and  English  mineralogists ; 
while  the  Germans  have  unfortunately  followed  Breithanpt 

▲It— Stflbite  has  been  observed  changed  to  quarts. 


393. 


Epistilbit  G.  Btm,  Fogg.,  vL  188,  1826. 
1823. 


]£onoph«n  JBireiih,^  Char,.,  279, 


Orthorhombic    /A  7=135°  10',  O  A  1-1=144°  58' ;  a  :  J :  <?=l-422  : 1 : 
2*4242.     Obflerved  planes,  as  in  f.  408,  with  i-i  replacing  edge  I A  l-u 
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£1 

Oa        JTa 

1.  Beruflord 

68*69 

17-62 

7*66      1-78 

2.        ** 

60-28 

17-36 

8-32       1-62 

8.        " 

hh. 

68-99 

18-21 

6*92      2-35 

4.        " 

69-22 

17-23 

8-20       2*46 

5.        " 

ywh. 

AO-08 

16-74 

8-14  ]^2*86 

6.        " 

68-74 

1710 

7-81  fra2-05 

IN.Sootia 

(1)68-67 

16-84 

7O0      0-99 

8.        " 

68-85 

16-73 

7*87       2-10 

14  A  1-1,  top,=109^  46',  1-t  A 14,  top.=147^ 40',  UU 
=122°  9',  14  A  14=141°  47'.  Cleavage:  t-t,  v«y 
perfect;  indistinct  in  other  directions.  Face  /moetlv 
uneven.  Generally  in  twins;  compoeition-fiEUje  L 
Also  granular. 

H.=4— 4-5.  G.=2-249-2-368.  Lustre  of  cleavage- 
face  pearly ;  of  /  vitreous.  Color  white,  bluish-  or 
yellowish-white,  reddish.  Transparent — ^translucent 
IVacture  uneven.  Double  refraction  weak ;  plane  of 
optical  axes  parallel  to  i-t,  and  bisectrix  nonnal  to  i-i 

Oomp.— 0.  ratiofor&,S,A.&=l:  3:  12:  6;  oorreeponding  to  6  Si,  Si,  (i  Oa4-i  J^aX  *  fi= 
l^ca  59-0,  alamina  16*9,  lime  7*3,  soda  2-0,  water  14*8=100.  Anafyaea:  1,  2,  G.  Bose  (L  c); 
3,  Dr.  Limprioht  (Walterah.  YuUc  Geat.,  248);  4^  6,  WalterahaoBen  fib.);  6,  Kuribaum  (Am.  J. 
8cL,  IL  xxiil  421);  7,  8,  How  (ib.,  xxvi  88): 

14-48=99-93  Rose. 
12-61  (lo88)=100  Rose. 
14  98=101-44  Umpricht 
13-90=10101  Walterahaiiaen. 
14*81=101*62  Walterahauaen. 
14-21,  9e  0*12,  &  019=100-28  KuribaoB. 
16*42,  Fe  1-58,  ^  0-99=99-89  How. 
14-98=100  How. 

Pyr^  ato. — ^B.B.  intumeacea  and  forma  a  veQicular  enamel  '  Soluble  in  conoentrated  muriatic 
add  without  gelatinijdng. 

Oba. — Oooura  with  acoleoite  at  the  Beruflord  in  Iceland;  in  Far6e;  at  Poonah  in  India;  to 
amall  fleah-colored  crystala  at  Skje;  in  amall  reddish  cryatals,  nearly  or  quite  opaque,  with  idl- 
bite,  at  Margaretville,  N.  Scotia,  7  m.  E.  of  Port  George  (anal  7 ;  loc.  for  anal  8  not  predaelj 
known).    Reported  aa  occurring  with  atilbite,  apophyllite,  eta,  at  Bergen  Hill,  N.  J. 

PcuruUlbUe.  You  Waltershausen  thus  names  (I  c.,  p.  261)  a  specimen  fh>m  Borgarfiord,  whk^ 
afforded  on  analjaia  Si  61-87,  M  17*83,  da  7-32,  f^a  2*00,  t  1*78  iS  9  20=100,  for  idikh  be 
deduoea  the  0.  ratio  1 :  3  :  12 :  3,  and  writea  the  formula  It  §i  +  3ifcl  3i'+8  fi.  It  reaemUee  efii- 
atilbite,  but  giyea  (Pogg.,  xciz.  170)  136**  89'  for  the  angle  /a  L 

394.  HBUZJUfDITB.  Blattriger  ZeoUth  Meyer,  Beachaft.  Gea.  N.  Fr.  Berihi,  ir.  1TT». 
Eofin.,  Bergm.  J.,  480,  1789.  Blatter-Zeolith  (var.  of  Z.)  Wem^  1800»  Ludw.  Ifin^  49,  1901 
StUbite  pt,  Stilbite  anamorphique,  ff^  Tr.,  iil  1801.  Euzeolith  Brei(h^  Hoffln.  Min.,  iT.,  h, 
40,1818.  Heulandite  BhM^  Ed.  PhilJ.,  H  112,  1822.  Lincolnite  .BifcAoacft,  Sep.  G.  Haia, 
1833,  437,  1886,  662,  1841.    Beanmontite  Levy,  C  B.,  1839. 

Monoclinic.     6^=88°  85',  /  A  7=136^  4',  0  A  14=156^  46' ;  a  :  *  :  e= 

1-065  :  1 :  24785.    Observed  planes  as 
in  the  annexed  figures. 

0  A  2-1=116**  20'    a  A -1=106^  32' 
0  A  -2^=114  i4  A  7=111  58 

2-i  A  -2-i=129  40     -1  A  -1=146  56 

Cleavage :  clinodiagonal  (t4)  eminent 
Also  in  globular  forms ;  also  grannlar. 
H.=3-5-4.  G.=2-2,  HMdinger; 
2195,  Faroe  Islands,  Thomson  ;  2175, 
Iceland.  Lustre  of  i4  strong  pearly; 
of  other  faces  vitreous.  Color  variou* 
shades  of  white,  passing  into  red,  graj, 
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and  brown.  Streak  white.  Transparent — anbtranslucent.  Fracture  sub- 
conchoidal,  uneven.  Brittle.  Double  refraction  weak ;  optic-aidal  plane 
normal  to  i^;  bisectrix  positive,  parallel  to  the  horizontol  diagonal  of  the 
base;  Descl. 

Oomp.— 0.  ratio  1  :  8  :  12  :  6,  corresponding  to  6  Si,  2kl,  da,  5  d=SQica  59*1,  alumina  16*9,  lime 
9-2,  water  14-8=100.  Analyses  :  1  Meyer  (I  a);  2,  Thomson  (Min.,  i.  347);  8,  4,  Bammelsberg 
(Handw.,  L  8()2,  Fogg.,  ox.  526) ;  6,  Damoor  (Ann.  d.  IL,  lY.  x  207) ;  6,  Waltershausen  (Yulk. 
Oest,  262);  7,  Haiighton  (PhiL  Mag.,  lY.  zilL  609) : 


gi 

Si 

Oa 

l^a 

fe 

£[ 

1. 

68*3 

17-2 

6-6 

.... 

^— . 

17«=99-6  Meyer. 

2. 

Faroe 

6915 

17-92 

7-66 

— 

15-40=100-12  Thomson. 

8. 

Iceland 

68-2 

17-6 

7-2 

16-0=99-0  Bammelsberg. 

4. 

44 

69-68 

1614 

6-24 

0-46 

2-85 

16-48  Bammelsberg. 

6. 

44 

69-64 

16-33 

7-44 

1-16 

0-74 

14-88=99-64  Damour. 

6. 

14 

68-90 

16-81 

7-88 

0-67 

1-68 

14  38, 3Pe  0-12,  Ag  <i-29=100-04  W. 

7. 

Nerbudda 

56-69 

16-36 

6-88 

1-46 

0-89 

17-48,  Afi  0-82=98-46  Haiighton. 

The  red  color  of  the  lassa  crystals  is  due,  according  to  Kenngott,  to  minute  cryatallme  grains 
of  another  mineral 

Pyr.,  eto.— According  to  Damour,  the  Tude  mineral  loses  part  of  its  water  in  dry  air,  which 
it  retakes  in  ordinary  air ;  the  loss  of  the  mineral  is  2-1  p.  c.  at  100°  C,  and  8-7  p.  a  between  100° 
and  150°  C. ;  and  tMs  is  restored  again  after  24  hours  in  the  air.  At  190°  the  loss  is  12*8  p.  c.  ; 
and  by  the  end  of  two  montiis  all  is  regained  but  2-1  p.  a    B.B.  same  as  with  stilblte. 

Obs. — Heulandite  occurs  principally  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
metalliferous  veins. 

The  finest  specimens  of  this  species  come  from  Berufiord,  and  elsewhere,  Iceland ;  the  Faroe 
Islands ;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  EUpatrick  Hills,  near  Glas- 
gow ;  on  the  L  of  Bkye ;  in  the  Fassa  Valley,  Tyrol ;  Andreasberg,  Hars ;  near  SemQ  and  Bodis- 
fort,  Bohemia ;  Poremba,  Poland ;  Marschendorf;  Moravia ;  Neudorfel,  near  Zwickau,  Saxony ; 
Siberia,  at  Nertschinsk,  eta ;  in  the  amygdaloid  of  Abyssinia.  Bed  varieties  occur  at  Oampsie  in 
Sterhngshire,  with  red  stUbite ;  also  in  Fassa  Valley,  Tyrol ;.  and  brown  in  ore  beds  at  ArendaL 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  flesh-red  colors, 
and  associated  with  laumontlte,  apophyllite,  thomsonite,  etc. ;  also  at  Gape  Blomidon,  in  crystals 
an  inch  and  a  half  in  length ;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's  Greek,  Two 
Islands,  Hall's  Harbor,  Long  Point 

In  the  United  States,  with  stilbite  and  chabasite  on  gneiss,  at  Hadlyme,  Gt,  and  Ghester,  Mass. ; 
with  these  minerals  and  datolite,  apophyllite,  etc.,  m  amygdaloid  at  Bergen  HiU,  New  Jersey ; 
sparingly  at  Kipp's  Bay,  New  York  Island,  on  gneiss,  along  with  stilblte:  at  McKinney's 
quarry,  Bittenhouse  La]ne,  near  Philadelphia,  sparingly;  on  north  shore  oi  Lake  Superior, 
between  Pigeon  Bar  and  Fond  du  Lac ;  in  minute  crystals,  seldom  oyer  half  a  line  long;  withhay- 
denite,  at  Jones's  Alls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  beawnoniikf  which  is  crystaL- 
lographically  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

GBUMirK  Haw  (Ed.  N.  Phil.  J.,  II.  z.  84,  1859)  is  near  heulandite  in  composition,  but  is  massive, 
witii  a  subresinous  or  waxy  lustre,  H.=3-5,  white  or  yeUo wish-white  color,  and  it  fuses  B.B.  with- 
out  intumesoence.  How  obtained,  as  a  mean  of  two  analyses.  Si  57-57,  ^  1*2-66,  Fe  1*14,  Mg 
1-87,  6a  9*82,  i.  0*37,  fi  15*69=99-12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
Bay  of  Fundy,  near  Black  Bock.  A  pure  species  could  hardly  be  expected  from  a  massive 
material  in  sudi  a  condition. 


396.  BRBW8TBRXTB.    Brooke^  Ed.  PhiL  J.,  vi  112, 1822.    Diagonit  BreUfk,  Ghar.,  118, 1882. 

Monoclinic.  0^=86^  56'  /A  7=136^,  (9  A  1-1=157°  14';  a:i:o= 
1-0387  :  1 :  24715.  0  A  i-t=:93°  4',  0  A  a=90^  0  A  7=93°  24',  (9  A  44 
=176°,  4-i  A  44=172°,  Brooke.  From  measurements  by  Mallet,  7a  7= 
136°  13^,  7a  ^=157°  17'-23',  7a  i-i=112°  12'-17',  O  A  4-i=175°  49' 
-65^  fi  A  f  1=171°  40'-43'.    Cleavage :  U  highly  perfect. 

K=4*5— 5.    G.=2'432, Thomson;  2*45, Damour;  2-453,  Mallet    Ins- 
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tre  of  irl  pearly ;  of  other  faces  vitreous.  Color  white,  in- 
clining to  yellow  and  gray.  Streak  white.  TranspareDt— 
translucent.  Fracture  uneven^  Double  refraction  weak; 
optic-axial  plane  normal  to  i-i ;  bisectrix  parallel  to  ortho- 
diagonal;  plane  of  axes  of  the  red  rays  inclined  21^-23° 
to^;  and  70^-72^  4'  to  0. 

Oomp.— 0.  ratio  for  ft,  9,  §i\  &=!  :  3  :  12  :  6,  oonreopcmdfaig  to  «  Si,  fi, 
(f  ^T+^  fia),  6  fi=:Saica  68*6,  alumina  15-8,  baryta  1%  strontia  10-2,  water 
18*4=: loo.  Analyaea:  I.  OoDnel  (Ed.  N.  PhO.  J.,  six.  86);  2,  ThonuKn (lOa^ 
L  848);  3,  J.  W.  Mallet  (JPhiL  Mag.,  IV.  xyiiL  818) : 


Si 

21 

9e 

fia 

6r 

Ca 

fi 

1.  Strontian 

63-67 

lt-49 

0-29 

6-76 

8*32 

1-86 

12-68=100^  OomiaL 

2.        " 

63-04 

16-64 

6-06 

9-01 

0*80 

14-73=100-17  ThomaoiL 

8.        " 

(})  64-32 

16-26 

008 

6-80 

8-99 

1-19 

13-22=99-86  Mallet 

Pyr.,  eto. — ^According  to  Damonr,  brewaterite  loses  water  in  unheated  dried  air,  ez 
a  loea  of  wei^t  of  1-66  p.  a  in  the  coarse  of  a  month.  At  100^  0^  after  2  hours,  theloss  is  Oi 
p.  a,  bat  at  180"*  0.  7*7  p.  a,  when  the  mineral  while  still  hot  is  electrio^  tiie  Cfystals  mxamStf 
attracting;  thej  have  become  opaqoe  and  pearly;  by  48  hoars'  ezposore  to  onUnaiy  aii^  the  Ion 
is  redooed  to  2-7  p.  a  At  190°  C,  the  loss  is  8-2  p.  & ;  this  is  redaced  to  aero  after  48  hoiin* 
ezposare ;  and  at  270**.  the  loss  is  10*1  p.  a,  which  is  reduced  to  1*2  p.  a  after  8  days*  exposure. 
At  a  dull  red  heat  the  loss  is  12*8  p.  c,  and  at  a  bright  red,  18*3  p^  c  B.K  aweOa  ap  and  ftiiet 
at  3  to  a  white  enamel    Decomposed  by  adds  without  gdatinimng. 

Obs.— first  obsenred  at  Strontian  in  Argyleshire,  with  oaloita  Oconrs  alao  at  the  GiiBt'i 
Caoseway,  coating  the  cavitiea  of  amygdaloid;  in  the  lead  mines  of  St  Turpet;  near  Frabuif  in 
the  Brisgao ;  at  the  Col  da  Bonhomme,  8.  W.  of  Mont  Blanc,  on  a  qoarta  rock ;  near  Bardg«s,  k 
the  Pyrenees,  in  a  calcareous  s(diist;  and  it  has  been  reported  ftom  the  departoent  of  the  IsirB 
in  France. 

Named  after  Sir  DaTid  Brewster. 

396.  MQRDBNXTB.    ifinv,  J.  Gh.  Soo,  IL  fi.  100. 

In  small  hemispherical,  renifoim,  or  cylindrical  concretions.  Stmctore 
fibrous. 

H.=6.  G.=2-08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.    Translucent  on  the  edges.    Bather  brittle. 

Oomp.— O.  ratio,  ft,  S,  Si,  6=1 :  3  :  18:6;  corresponding  to  9  Si,  Si,  (}0a-hil^sX<>A=3' 
66-92,  &  12-66,  da 459,  JTa  2-54^  fi  18*29=100.    Am^vis :  How (L c.) : 

Si  Si         Ca       ^a         £[ 

(i)  68-40      12*77       3-46      2*8«      13-02=100. 

The  soda  includes  0*09  to  0*23  of  potash.    The  sDioa  yaried  from  67*38  to  69*27. 

Pyr.,  0to.— Yields  water.  KB.  ftxses  without  intumescence.  Hot  perf^odj  deoooBposed  bj 
adds. 

Obs.— Occnrs  nesr  Morden,  King's  Go.,  Nova  Scotia,  in  trap,  with  apophjlfita,  harite,  and  t 
prehnite-Hke  ndneral ;  also  at  Petei^  Point,  eig^t  miles  west,  wilh  gjrolite. 


APPENDIX  TO  ZEOLITE  SECTION. 

397.  gLOANITB    Mmeghmi  dt  BedU,  Am.  J.  SdL,  IL  jif.  U, 

Orthorhombic.    /A  7=106**.    CSeayage:  /  very  distinct    In  radiated 
maoBoo,  with  often  a  fracture  transyerge  to  the  radiation. 
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H.=4-5.    Q.=2'441.    Lustre  pearly.    White.    Opaque. 

Ooup.— 0.  ratio  for  ft,  fi,  Si,  fi,  from  anal7mB=l  :  6  :  t  :  l=Slica  42*7,  alnmina  34'9,  ]ime 
11*4,  water  110=100.    Anaiysia :  Bechi  (Aqu  J.  Sol,  U.  ziy.  64) : 

Si  Si  Ca         As        fra         £  ti 

42-19        8600        812        2-67         0-25        0-80        12-60=100-76. 

FnL,  na— Yields  water.    B.B.  Auea  without  iatmneacenoe  to  a  white  enaxnoL    Diaaolree  in 
the  adds  even  in  the  oold,  and  gelatinises. 
From  the  gabbro  rosso  of  Tnscany. 

398.  Saspaohiib  Desdoiaeaux  (Min.,  L  420).  A  MeoHHc  mineral  from  Saspaoh  in  Eaiaerstahl, 
afforded  J.  SohiU  (Jahrb.  Min.  1846,  452)  Si  51-50,  Si  16*51,  Ca  6*20,  £  6*82,  %  1*98,  ti  17*00 
=99-96.  Occurs  in  tufts  of  fibres  and  concretions;  G.= 1*465;  H.=r4~6;  white  or  colorless ; 
lustre  silky  to  vitreous.  Easily  soluble  in  muriatic  add.  Occurs  in  dolexyte  in  cavities,  and  is 
often  overiaid  b j  faujasite  and  apophjllite. 


III.  MAEGAEOPHTLLITE  SECTION. 


The  Mai^arophjUites,  whose  general  characteristicB  are  mentioned  on 
page  893,  have  the  crystallization  of  the  micas,  and  the  name  allades  to 
the  pearly  folia.  Massive  varieties  are,  however,  much  the  most  common 
with  a  large  part  of  the  species,  and  they  often  have  the  compactness  of 
clay  or  wax.  Talc,  pyrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  while  pinite  occurs,  as  thus  far 
known,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  -1^ :  1,  corresponding  to  tersilicates  at 
one  extreme  and  the  lower  of  subsilicates  at  the  other.  But,  reckoning  the 
water«  or  part  of  it,  among  the  bases,  the  species  may  all  be  -arranged 
under  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates ;  and,  although 
there  must  be  much  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  metiiod  of  arrangement  is  in  &ct  no  more  arbitrary  than  the  common  one  of  making  no 
account  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
time,  it  contains  water,  and  holds  it  even  when  highly  heated,  thereby  indicating  that  part,  at 
least,  of  the  water  is  basic :  and  vrith  basic  water  the  ratio  may  be  2 : 1,  or  that  of  a  true  Bisil- 
icate.  The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  therefore,  not  to  be  alto- 
gether arbitrary.  Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc^ 
and  fike  structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  therefore, 
next  to  talc,  among  the  Bisilicates.  Serpentine  has  not  silica  enough  for  a  BisUicate ;  but,  with 
half  of  its  water  basio^  it  is  a  Unisilicate.  Eaolinite  is  identical  with  serpentine  in  oxygen  ratio, 
as  pvmphyllite  is  witii  talc,  and  is  similarly  a  UnisiMcata  Pinite  has  tiie  same  ratio^  excepting 
hairless  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonlte  is  another  of  like 
ratio  and  diaracters.    These  species,  moreover,  are  all  related  to  the  margarodites  or  hydrous 

In  the  following  table  the  species  are  distributed  under  the  three  heads  above  mentioned.  The 
catalogue  of  the  spedes  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  ocmtaining  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  and  also^  in 
another  column,  those  for  the  bases,  silica,  and  water ;  and  under  fi  in  the  latter,  a  fraction  is 
added  in  parentheses,  whidi  indicates  what  proportion  of  tiie  water  (when  any)  is  made  basic  in 
the  formulas. 
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ABBANGEMElirT  OF  THE  SPBGIEa 


I.  BISILICATES. 


L  TALO  6B0XTP.    Foliated  when  CTTstaSked. 


899.  Talo  a 
B 

400.  Ptbophtluis 

401.  PniLm 


(ifi+Hirg)Si 


eie|e,|(iH,+*Mg) 
Sie|e4(tH,+tMg)+TVaq 
Si  e|e,|(i  H, + 1 /?ai)h-tV  aq 

Sie|Oa|(i(H„K.,»)  +  t/?Al)+Afl 


IL  SEPIOLITE  GBOUP.    Contain  magneaiiim  or  alnminxun.    Xjiown  onty  massive. 
402.  Smoixra  (ifi+l%)ft+ifl  eie|e,|(iH,+iMg)+iaq 


403.  Aphbodetb  Agdi+f  1^ 

404.  CniOLiTB  (ifl"+f  &)Si»+fi 

405.  Smbctitb  (i^+iXl)Si*+4ifi 

406.  MOHTMOBILLOinTB  (ifl'+jXl)  8i«+6fi 


fiiejejMg+faq 
Sie|e.|(iH.+i^Al)+iaq 
Sie|e,|(iHa  +  i/?Al)+Haq 
Sie|e.|(tH,+t/?Al)+liaq 


m.  OHLOBOPAL  GBOUP.    Contain  iron  in  the  aesquiozyd  state. 
407.  SmraOMKLANB       (ft«,  (Po,  il))  Si"+2  tL  SieiOaKft,  iff(Fe,  :«))+l  aq 


408.  Oblobofal              (to' 

,fe)8i+4ifl 

Sie|e,KJ^i9Fe)+ii«q 

409.  GthAvocssaa 

410.  CEbADOsm 

ft  S  Si   d 

&S  Si   A 

ft  fi  Si   a  Its  Si 

A 

TaloA            1         2i   i 

1    2i  i 

OmoUte                18      1        18 

Hi) 

B             1         2*    t 

I     2i    itt) 

Smectite               14      4?     14 

4(i) 

Fyraphjfflte         1    Si    i 

1    2i    Hi) 

Montmorillonite    1    2i    3^      \    H 

n 

Pihlite             1    8  30      2 

1    2t    »(i) 

StapnomeUuie                            1    2 

♦ 

BeiHoUte          1         SI 

18       I  ft) 

Chloropal              1    2      i       13 

i 

Apbrodite        1         2     f 

1    2      I 

OlaaoMiite        18    9      8T      I    3i 

*t 

n.  TJNISILICATES. 


lY.  SEBPEKTINB  GBOUP.    Contain  magnesiiim. 


41L  SSBFBNTX2ni 

412.  BiiSTITB 

413.  Dbwmyutj 

414.  CSBOUTB 

416.  HTBBOFBIXB 

410.  Gjutuiti 

417.  Sapomhb 


ttft+l%)«8i+tfi 
(ifi+ifig)8i+iA 
(ifi+i(%te))«Si+tfi 

ftfl+f(]Sri,ag))«8i+ift 


«|04KiH,+fMg).+iaq 

6i|e4|(H,-|-lMg),+|aq 
Si|e4KiH.+i*fe).+iaq 
Si|e.KiH.+l^i»Fe))«+taq 
Si|e4KiH,+f(l«,l^))t+|aq 
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418.  PHOLBSm 

419.  KAOiXNin 

420.  Hallotsitb 

421.  Sakoitb 


5i«a«+4ft 

afi»+fSl)«&»+ffl 
(J^+|Xl)«8i>+3fl 


6i|e4^Al,+Jaq 

Si|e4|(iH,+i^Al),-hiaq 

Si|e4|(iH.-ff^Al),+aq 


YI.  FINITE  GBOUP.    Contain  aluminnm,  and  generaUj  alkali  metals. 


422.  FlNUB 

423.  Cataspileti 

424.  BiHASITI 

425.  PALAQOimX 


(ia'+f(t*ii))«8i« 

(|B*+»il)«8i»+ffi 
(fft*+i5l)«9i«+|fi 
(ifl*+t(]ft»,Sl))*8i«+fia 


Si|e4KlH,+f(K„^Al)), 
Slie^KI  (K„e»,Mg)-ht/?Al),4-iaq 

Siie.Ki  H.-hf  (ft,  /?(Al,Fe)).+aq 


Vn.  MABGABODITE  GBOUP. 
alkali  metala. 


Structore  micaoeoos.     Contain  aluminum,  and  generally 


426.  Fahlunitb,  a 

B 

427.  GBOPFCn 

428.  yOTGTITB 

429.  MABaABODETB 

430.  Damoubttb 

431.  PaBAGONITB 

432.  EUPHTLUTB 

433.  (EliLAOHSBITB 

434.  COOKBTIB. 


(f(in+ift)»+J(Xl,Pe))«8r 

(f(ifi+ift)«+l(3tl,Pe))»Si«+ 

tt(ifi+iB)'+iil)«8i«+A 

(ift»+i(Xl,l?e))»8i»+8fi 

tt(lfi+i&)«+f(Xl,Pe))«8r 

tt(ffi+i*:)«+«(Xl,Fe)«8i« 

(i(ia+f*a)>+fXl)«Si« 

(tA«4-tll)*8i«+jfl 

tt(ifi+ift)«+lXl)«8i« 


Si|0.|(t(H.,ft)+t«Al,Fe)). 

f  ft  Si|e4Kt(H.,»)+»iff(Al,  Fe)),  +  f  aq 

«|e4(i(H„  »)+i/?Al),+iaq 

Sqe4|(ift+i/J(Al,  Fe)),+aq 

Si|e.|(i(H.,K,)+f^(Al,3Pe)). 
6i|e4|(i(H.,K,)  +  f/?(Al,Pe)), 
6i|e4Ki(H„Na,)+f/?Al), 
Si|e4|(i  (K^  Na.)+ t/?Al).  + 1  aq 
Si|e4Ki(H.,K^»)+itfAl), 


YIIL  HISINGEBITB  GBOUP.    Consist  largely  of  iron,  or  iron  and  manganese. 


436.  HnSINaBRITB 

436.  Ekmannitb 

437.  NiOTOom 

438.  Stubslxtb 

489.   GiLLtKOm 
440.  JOLLTTB 


(ifi'+lPe)«8i>+4ft  Si|e4KKH„  »)+f /?Fe),  +  |aq 

(ifi'+KS'e,  an)VSl»+fi  Si|e4|(f  H,+f  (Pe,  Mn)),  +  iaq 

(4fi»+f (Mn», %•, 5»e))«ai«+3 ft    Si|e4|(iH.+f(Mn,Mg,iffFe),  +  |aq 


(&»l?e)'8i«+6fi 
(ifi>+fXl)«fti>+4ft 


Si|04|(ft,i5Fe).+2aq 
fii|e4K4(^  Mg)+f /?Al),+»aq 


Appendix. — 441.  Epiohloviti.    442.  POLTHTDBITB.    448.  LQun. 

It  fi  Si  ft  6fi3i  ft 

Serpentine           3  4  2  3    4  2  (i)  Finite 

DeveyUte            2  8  3  2    3  3  (i)  CataspiUte 

Oen^te                2  4  8  2    4  3  (})  BIharite 

Hydnq^khite          2  3  8  2    3  8  (i)  Palagonite 

Genthite              2  3  3  2    3  3  (4)  Eahlunite,  k 

Phoierite  3    3  2  3    3  2                            B 

Kaolialte  8    4  2  3    4  2  (i)  Toigtite 

HaUoTBite  3    4  8  3    4  8  (i)  Groppite 


It  fi  Si  ft     itSt&  ft 
1     8  12     8        8    4    1  (t) 


3    6    8  1 

2    1     8  i 

1    2    4  n 

18    6  1 

18    6  2 

112  1 


4  4  i 

8  8  I 

3  4  «. 

4  6  1(+) 

4  fi  2tt) 

2  2  1 


2    3    6    2        6    6    1 
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& 

ft  a  fi 

J(fiSi  fi 

B  a  Si  d 

ttA&a 

llargarodite 

6    9    2 

7     9    2(1) 

Hismgerite 

2    3    3tt) 

Damoorite 

9  12    2 

10  12    2{i) 

Ekmannite 

4          0    8 

2    3    f(« 

Pangonito 

9  12    2 

10  12    2(t) 

Neotodte 

8    8    2i(f) 

BaphyUite 

8    9    2 

9    9    2 

Gfllingite 

1     1    1 

(Ellacherite 

4    6    1 

B    6    l(i) 

JoUyte 

12    3     2 

1     1    1 

Gookeite 

, 

m.  SUBSILICATES. 

Tlie  species  here  arranged  as  Sabsflicatos  seem  to  blend  Indeflnilelj  with  the  XTnifiOicates. 
The  comnKm  ohlorites  have  atomioeUy  three-foorths,  two^thlrds,  or  lessi  of  silica  than  bases,  and 
are  manifesUj  subsiUoate  in  ratio.  But  ihej  graduate  into  the  pyroeoleritesi  which  are  trae 
Uniailicates,  i  the  water  is  not  partlj  basic,  and  thus  pass  into  the  margarodites  above.  Yet  the 
pjroaolerites  hare  so  much  resemblanoe  to  the  dUorites  that  they  Mem  to  beloiig  to  the  same 
natural  group. 

Under  the  uncertainty  with  regard  to  the  amount  of  basic  water,  the  species  are  enumerated  in 
the  following  table  with  their  oxygen  ratios,  and  with  the  constituents  unarranged  into  formulas. 

It  is,  howeTer,  interesting  to  obeerre  that  the  species  of  pyrosderites  ana  ohlorites  may  all 
have  the  formula  of  a  two-thirds  sQloate  if  all  or  part  of  the  water  be  made  basic ;  and  if  the 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subeilicates,  the  Subsilicates  will  then 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  group,  2  : 1  for  tiie  second  or  Ohloritoid,  and  3  : 1 
for  the  Seybertite  group.    In  a  second  table  below,  the  formulas  are  written  on  this  scheme. 


L  CHLORITE  GBOUP.    0.  ratio  for 

ft  a  fii  a 


445.  PTROeOLIBin 

4    2 

6    3 

1 

1 

i(t) 

8    2 
8    8 

5    2i 

5    2i 

1 
1 

1 
1 

i(t) 

447.  JsmmBm 

4    2 

4)3 

4 

3 

a(i 

449.  DEUBSn 

450.  EiFiDOLm 

6    8 

0    4 

4 

3 

«(i) 

4i8 

5    %\ 

8 

2 

u 

452.  PboOBLORRB 

4    8 

413* 

8 

2 

li 

453.  GBBNGUilTB 

454  Afhbosedisiti 

456.  IfSTAOHLOBITI 

456.  CBOHBnnyim 

8    8 

4    8 

8 

2 

u 

and  silica^  water  excluded,  1 : 1  to  3  :  2. 

Its  Si  fi 

2(ffig'+iSl),8Si,3fi 
2(l(Ag.0a)»+fXlX8Si,3fi 
2(lM:g«+J(Xl,Pe)X3Si,8fi 
8(lAg"+**l).9Si,12fi 

8  (♦  Ag»+|(Xl,  Fe)X  9  Si,  12  ft 

(lilg»+l3klxaUift 

8(f  (ittg»-hi»»e)-h»XlX  Si,  lift 


8(i(*e,fin)»+iFe),8i,lifi 


n.  CHLOBTTOID  GROUP.    O.  ratio  for  bases  and  sOica,  2 :  1,  or  nearly. 

457.  OOBUNDQFBiun  1    1  1  (  8  1  }  4(i(f  lilg+it'eZ-f  iSlX3&  5ft 

458.  ClUXBIIOID  18  2  1  8  1  i  4  (i  ll^*+f  ^ILl),  3  Si,  8  ft 

459.  MABaABin  16  4  1  f  4  l(i)  7 (| da*-hf  Si), 6 Si, 8 ft 

460.  THUXnrem  2    3  8  2  5  8  2(i)  10(}9e*+}(Sl,9e)X9S!,12ft 


III.6ETB8BTITB  GBOUP.    0.  ratio  fiv  bases  and  stUca,  8 : 1  (to  4 : 1  ?). 
461.fiiTBnnn  6    9    6    i  3    1    A  2(l(4g,0a)»+f  XlXSi,lft 
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Formulas  of  the  Subsilicates  based  on  the  ratios  8  :  2,  2  : 1,  3  :  1. 


CHL0BIT2  GBOUP.    0.  ratio  for  bases  and  silica  3  :  2. 


PTB08C3LKRITB  (5(fi,  %)^+ Jil)  §1 

CHOHiOBm  (tt(fl^,  Mr  Ctif+^M)  8i 

JSFFKBIBra  (A  (fl,  Mg)*  + A*l)  Si+i  fl 

BiPiDOLiTB  (l(fir,  &g)"+i(Sl,  Pe))Si-hfi 

LsncHTBinnBfiiTB  (f  4g'+tSl)di+H^ 

PBOoaLOBira  (f  (Mg,  *e)»-i-»3kl)  Si+i^fi 


(i(H„Mg)-h|/?Al),e|e4|Si 
(H(H„Mg,6a)+AiSAl),0|e4|Si 

(A(H.,ft^)+A/?Al),e|e4Sl+taq 

(«(H;,Mg)+A/?Al),e|e4|Si+aq 

(f(H,.Mg)+^/?(Al,Fe)),e|e4|Sl+aq 

{»Mg+J/?3kl),e|e4|Si+iaq 

(4^«g,Fe)  +  »/?Al),0|e4|Si  +  taq 

(i(Fe,Mii)+i/93Fe),e|e4Si+|aq 


CHLOBITOID  GBOUP.    0.  ratio  for  bases  and  silica  2 :  1. 

OoRDUDOPHiLrni  (i(ltg,*e)»+iSl)*8i»-h6fi  (i(Mg,Fe)+iiJAl)4e,|ejSi+taq 

Chlobiiot)  (J*e»+fil)*fll»+8fi  •  (iFe+*tf2W)40.|e4|Si+aq 

Maboabiis  (i(a,  Ca)»+f  ll)*ai>  (i(H„ea)+f /?  Al)4e,|e4|Si 

THUlTOiiB  (i(a*e)*ji(Xl,Pe))*8i»+2fi  (i(H„Fe)+i/J(Al,3Pe))4e.|e4|Si+}aq 

SETBEBTTTE  GBOUP.    0.  ratio  for  bases  and  silica  3  : 1. 
HETBiBZiTa  (|(ftfeCa)»+jXl)«fli+ifl  (I3fe^)+ftf  Al).  04  1^41 81+ iaq 

APPENDIX  TO  HYDROUS  SILICATES. 


462.  WOLOHONHKOm 

463.  SnimnxB 

464.  Chbous  Oohbb 

465.  MlLOSOHin 

466.  Pnaun 


8i,er,Fe,fi 
8i,Sl,€r,%,fi 
8i,€r,S],9e,£[ 
(Sl,&)8i+s£[ 


467.  OsumypHjgm 

468.  KUFSnUllTl 

469.  Ohavoibitb 

470.  Alvri 
470A.  PlOBoruTira 


&i,Fe»a 

8i,Sl,9e,'^e,A 

8i,ag,0a,P,ft 


L    BISILIOATES. 


40a  ^JbXJO.  Mayyi^rff  \t9ot  Thdophfr,  MagDetIs,  OtTVL  Taick,  Glimmer,  Aigric^  Foss.,  264^ 
Interpr.,  466,  1646w  Talk,  Obeta  Brianionia,  a  Hlspanica,  a  Sortoria,  Telg8ten=Lapi8  OUaris, 
WaJEL,  WoL,  133,  134,  1747.  Talcum,  Tfilgsten,  Specksten,  Steatites,  OrtrML,  ICn.,  89,  75, 
1768.  Talo^  Soapstone,  Steatite,  Potstone.  Oraie  de  BrianTon,  eta  I\r,  Fyrallolite  pt 
Nardentk.^  Schw.  J.,  zzzL  889, 1820.    Bensselaerito  Smmons,  Bep.  G.  of  N.  T.,  1837, 152. 

Orthorhombic.    /A  /=120^.    Occurs  rarely  in  hexagonal  prisms  and 
plates.    Cleavage :  basal,  eminent.    FoUated  masaiye ;  sometimes  in  globu- 
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lar  and  Btellated  groiipB ;  also  granular  massive,  coarse  or  fine ;  also  com- 
pact or  cryptocrystalline. 

H.=l— 1-5.  G,=2-566— 2*8.  Lustre  pearly.  Color  apple-green  to 
white,  or  silvery-white;,  also  greenish-gray  and  dark  green;  sometimes 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  less  trans- 
lucent at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties, 
lighter  than  the  color.  Subtransparent — subtranslucent.  Sectile  in  ^  a 
hiffh  degree.  Thin  laminaB  flexible,  but  not  elastic.  Feel  greasy.  Optic- 
axial  plane  i-t ;  bisectrix  negative,  normal  to  the  base ;  DescL 


Var.— 1.  FolUaid^  Tak»  Consists  of  folia,  usuallf  easily  separated,  having  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish-white,  and  white  oolora.    G.= 2*65— 2*78. 

2.  Masnve^  SteaHie  or  Soapstone  (Speckstein  Germ.),  (a)  Coarse  granular,  gray,  grayish-green, 
ai^d  hrownish-gray  in  colors;  H.= 1—2*6.  PoMane  or  lAipia  oOaria  (Topfstein)  is  ordinary  soap- 
stone,  more  or  less  Impure.  (&)  Fine  granular  or  cryptocrystalline,  and  soft  enough  to  be  used  as 
chalk ;  as  the  Frtndh  dialk  (Oraie  da  Brianfon^  which  is  milk-white,  with  a  pearly  lustre,  (c) 
Bensteherite,  cryptocrystalline,  or  wax-like  in  composition,  but  often  having  the  form  and  deavsge 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  ydlowish,  grayish,  green- 
ish-white to  very  dark,  and  sometimes  pearl-white;  H.=3— 4;  G.=2*874,  Beck;  2*767,  fir.  Gren- 
ville,  2*644,  fr.  Charleston  Lake,  in  Canada,  fiunt;  usually  translucent  in  pieces  a  fourth  of  an 
inch  thick.  Some  agalmatolite  is  here  included,  {d)  Indurated  tale.  An  impure  slaty  talc^ 
harder  thioi  ordinary  talc.  Takose  slate  is  a  dark,  slaty,  aigillaoeous  rock,  having  a  somewhat 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  tala      « 

FyraUobie  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  E.  Norden- 
skiold  in  his  f^iziland  Mineralogy,  the  silica  ranging  fVom  49  to  76  p.  c.  It  includes  pyroxene, 
therefore,  in  various  stages  of  steatltic  alteration.  Three  analyses  are  given  beyond  (Noa.  37-39), 
and  others  on  p.  221,  under  pyroxene.  AnaL  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  Ma  pUkarasidUe.  The  true  pitkarandite  is  similar,  but  afforded  12*71  p.  c.  of  f^e, 
and  9*17  Oa  (see  anal,  p.  221X 

Oomp.— O.  ratio  for  Mg^  Si=l  :  2^,  with  a  varying  amount  of  water  in  both  talc  and  steatite, 
from  a  fhK^on  of  a  per  cent  to  7  p.  a  In  some,  the  ratio  for  liCg,  Si,  fi=l  :  2i  :  i,  correspond- 
ing to  the  formula,  the  water  being  basics  (|  Mg+i  tl)  ^=Silioa  62*8,  magnesia  33*6,  water  3*7 
=100.  In  the  larger  part  about  1 :  2i :  ^=(|  %-Hi  ^)  Si+ A  1^=SiUca  62*0,  magnesia  38*1, 
water  4*9=100.  The  formula  is  commonly  written  Mg*  di*+2  &  The  water  is  driven  off  only 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  not 
been  detected. 

Anal  33-»6,  by  Lychnell,  Kersten,  Genth,  and  Senft,  afford  nearly  the  formula  iKg*  Si*.  It  may 
be  that  free  silica  (quartz)  is  sometimes  present,  and  that  thence  comes  an  occasional  excess  of 
this  ingredient 

Analyses:  1,  Marignac  (BibL  Univ.,  1844);  2,  Klaproth  (Beitr..  v.  60);  3,  J.  Schneider  (J.  pr. 
Gh.,  xliil  316);  4,  Hermann  (J.  pr.  Oh.,  xlvL  231);  6,  6,  v.  Kobell  (Kastn.  Arch.  Nat,  xii.  29); 
7,  Beck  (Kin.  N.  Y.,  297);  8,  Delesse  (Rev.  SdentifM  etc.);  9,  Wackenroder  (J.  pr.  Gh.,  xzil  8); 
10.  Delesse  (L  c.);  11,  T.  Q.  Hunt  (Rep.  G.  Can.,  1867,  454,  and  1863,  470);  12-22,  Scheerer  and 
Richter  (Pogg.,  Ixxxiv.  321);  23-25,  T.  a  Hunt  (L  c.,  469,  470);  26,  Brandos  (Jahresb.,  iv.  166); 
27,  Scheerer  (L  c.);  28,  T.  a  Hunt  (I  c);  29,  Scheerer  G*  o-h  ^^»  Tengstrom  (Jahresb.,  Iv.  166); 
31-33,  Lychnell  (Pogg.,  xxxviiL  147);  34^  Kersten  (J.  pr.  Gh.,  xxxvii.  164);  36,  Genth  (Am.  J. 
Sci.j  II.  xxxiii.  2(j0);  86,  SSenft  (ZS.  G.,  xiv.  167);  87,  Nordenskidld  (Schw.  J.,  xxxL  389);  38,  39, 
Arppe  (Finsk.  Min.,  43,  44,  Act  Soa  Sd  Fenn.,  1867);  40,  Scheerer  (Pogg.,  xciii  1U3): 


Si      te      iig       tL 


1.  Ghamonni,  IbL  tak 

62*68 

..^ 

1*98 

36*40 

0-04= 

2.  St  Gothard,     '« 

6200 

2*26 

30-60 

0*50, 

3.  China,  Agalmat 

68*29 

0-63 

2*27 

81*92 

0*78, 

4.  Slatoust^      Ibk 

69*21 



2*26 

34*42 

1*00= 

6.  Katharinenb., " 

62*80 

0*60 

110 

81*92 

1*92: 

«.  Greiner,          " 

62*80 

1*00 

1-60 

82*40 

2*30= 

t.  Canton,  N.  T.,  Bmm. 

6876 

.— 

840 

32*90 

2*86, 

8.  Zillerthal,  Itilo 

6^*00 



ir. 

83*60 

3*40= 

=100  ICarignaa 

ii  2*75=98-00  Klwrotfa. 

Mn  0*23=99-02  S^neider. 

=99*89  Hermann. 

=98*34  KobeH 

=10010  KobeUL 

Oa  1*00=99*90  Bedc. 

=100  Delesse. 
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Si 

Si 

*e 

HiS 

d 

9.  China,  AgahnaL 

61-97 

0-67 

33-03 

3-48: 

10.  R.  iBland,  2Uc 

61-76 

— 

1-70 

31-68 

8-83: 

11.  PottoD,  Can.,  SkatUe 

69-60 

0-40 

4-60 

29-16 

4-40, 

12.  Tyrol,  TWc 

62*38 



1-42 

31-19 

4-78, 

IS.  Gloggnilz,  i/ndw'd 

62-47 

0-18 

0-47 

32-08 

4-78= 

14.  Wunsiedel,  P«eu(i 

62-36 

1-84 

81*32 

4-78= 

16. 

62-07 

0-39 

1-69 

8113 

4-83= 

16.  Fenestrellefl,    " 

62-29 

016 

1-22 

31-66 

4-83= 

17.  China,  AgalmoL 

62-80 

006 

1-62 

31-32 

4-89= 

18.  Piedmont 

61*96 

1-47 

31-02 

4-92= 

19.  St  Gtothard,  Talc 

60-85 

1-71 

0-09 

32-08 

4-96= 

20.  Wunsiedel,  StetOOA 

62-03 

— . 

1-88 

8144 

4-96= 

21.  Parma,             ** 

62-18 

tr. 

2-63 

30-46 

4-97= 

22.  Rdraaa,  Taic 

61-98 

0-04 

1-69 

30-41 

604= 

23.  Ebavir,  Can.,  SteaOi^ 

6910 

— 

3-61 

2906 

6-66= 

24  Canton,  N.  Y.,  Bcnss. 
26.  Grenvflle,            " 

6110 

1-62 

31-63 

6-60= 

61-60 

1-63 

31-06 

6-60= 

26.  Baireuth,  SkaJbiJlA 

60-12 

8-02 

30-16 

6-63= 

27.  Zoblitz, 

60-81 

0-79 

2-11 

29-94 

6-87, 

28.  Charleston  L.,  Sensa, 

61-90 



1-46 

30-42 

6-64= 

29.  Presanitz,  Tak 

68-46 

009 

1-09 

8283 

6-56, 

80.  Abo,  SiMJtUe 

68-96 

0-78 

28-26 

6-66, 

81.  Mt  Caunegon,Pyr.,Stea«to 66-70 



2-41 

80-23 

= 

82.  ScotUnd,                     " 

64-53 

— 

6-86 

27-70 

= 

S3.  Sala,                            '' 

63-18 

2-27 

84-80 

= 

34.  Voigtaberg,                 " 
36.  Webflter,  N.  C,  Rl  laic 

66  02 

.... 

0-81 

81-94 

0-20, 

64-44 

0-48 

1-39 

33-19 

0-34, 

86.  Kittelathal,  Steams 

66-94 

106 

29-66 

1-60= 

37.  Finland,  PyraXL 

66-62 

8-88 

0-89 

23  38 

3-58, 

38.        »*            " 

67-49 

1-11 

1-26 

80*05 

7-80, 

89.        "            " 

68-87 

0-84 

2-18 

23-19 

7-32, 

40.        ''       JPUka/rand. 

60-06 

6-67 

1-68 

2718 

4-62, 

=99-16  Wackenroder. 
=98-96  Deleaae. 

Si  <r. =97-95  Hunt 

Ni  0-20=99*92  Scheerer. 
=99*98  Scheerer. 
=99-79  Scheerer. 
=10011  Scheerer. 
=  100-04  Scheerer. 
=100*19  Scheerer. 
=99*87  Scheerer. 
=99*68  Scheerer. 
=100-31  Richter. 
=100-14  Bichter. 
=99-06  Scheerer. 
=97-82»  Hunt 
=  100-06  Hunt 
=99-79  Hunt 
=98-92  Brandes. 

Ni  0-30,  l?e  0-46=99-77  Scheerei: 
=  100-31  Hunt 

Oa  0-81=99  64  Scheerer. 

3?e  0-6=100-23  Tengatrom. 
=99-34  Lydinen. 
=99-08  LychnelL 
=99-70  LychnelL 

Na  (&  tr,)  0-76=99-72  Kersten. 

Si  0  28=100-07  Genth. 

=99-24  Senft 

Ca  6-68,  lln  0-99,  bit  loss  6*38  N. 

An  0-69,  Oa  2-90=100-80  Arppe. 

Oa  8-74= 100*64  Arppe. 

9e  0*67=99-83  Scheerer. 


*  After  Mpantiiig  aboat  i-5  p.  o.  ofroaiiwnattf  oTllina  and 


InanaLS,  G.=2  768;  9,  G.=2-747;  12,  G.=2-69;  18,  G. =2-78;  18,G.=2*79;  22,  G.=2-78; 
88,  G.=2-795 :  36,  G.=2*682.    For  other  analysea  see  Scheerer,  Pogg.,  Izzxiy.  840-860. 

Stromeyer  found  0*4  Si  in  the  talc  of  Boraaa,  and  0*43  Si  in  that  of  Sell 

The  steatite  firom  Gopfersgriin,  hi  which  Klaproth  found  but  69*6  per  cent  of  silica,  along  with 
Ag  30-6,  ^e  2-3,  ^  6*6  (Beitr.,  il  17  7^  is  what  haa  been  called  hydroeteatUe,  An  impure,  leek-green, 
indurated  talc,  from  Bristol,  Ct,  afforded  H  H« Lummis  (Am.  J.  Sci.,  IL  xxxL  368)  Si  64-00,  ^e  4-76, 
Mg  27-47,  6  4-30=98-62.  The  Fenestrelloe  (Piedmont)  pseudomorph  had  the  cleavage  of  horn- 
blende; of  those  of  Wunsiedel  (fh>m  Gapfersgriin),  No.  16  was  a  pseudomorph  after  quarts,  and 
14  after  dolomite. 

Pyr.,  eta — ^In  the  dosed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platmum  forceps  whitens,  exfoliates,  and  fUses  with  difficulty  on  the  thui  edges  to  a  white 
enamel  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  adds.    Renssdaerite  is  decomposed  by  concentrated  sulphuric  add. 

OImw— Talc  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  talcoee  or  chloritic  schist,  and  ddo- 
mite,  and  ftequently  contains  crystals  of  dolomite,  breunnerite,  asbestus,  actinolite,  tourmaline, 
magnetite. 

Steatite  is  the  material  of  many  pseudomorphs,  among  whidi  the  most  common  are  those  after 
pyroxene,  hornblende,  mica,  scapohte,  and  spinel  The  magnesian  minerals  are  those  which  com- 
monly afford  steatite  by  alteration;  while  those  like  scapolite  and  nephelite,  which  contain 
Boda  and  no  magnesia,  most  frequentiv  change  to  pinite-like  peeudomorphs.  There  are  also 
steatitic  pseudomorphs  after  quartz,  dolomite,  topaz,  ohiastohte,  staurdite,  qyanite,  garnet, 
idocrase,  chrysolite,  gehlenite. 

Hunt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  in  Asoic  or  prsesilurian  crystalline  rodcs. 
The  occurrence  of  rensellaerite  in  these  rodcs  in  northern  New  York  is  no  exception,  any  more 
than  pyrallolite  hi  those  of  Finland,  these  being  products  of  subsequent  alteration  or  metamor- 
phism. 

Apple-green  talc  occun  in  the  Grehier  mountain  in  Saltzburg;  in  the  Talaia,  and  other  places 
above  mentioned;  also  in  Cornwall,  near  Liaard  Point,  with  serpentine;  in  Sootiaad,  with  ser- 
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pontine,  at  Portsoy  and  elsewhere;  on  Unst,  one  of  the  ShetUad  idands ;  at  Groky  Head,  Dong 
low,  Ireland;  etc. 

In  N.  America,  foliated  talc  occurs  in  Ifain^  at  Dexter.  In  Vermont,  at  Bridgewater,  handsome 
green  talc,  with  dolomite ;  at  Athens  or  Grafton,  Westfield,  Marlboro,  Newfane.  In  New  Hamp' 
shiref  at  I^cestown,  Pelham,  Orford,  Keene,  and  Richmond.  In  Mass^  at  Middlefleld,  Windsor, 
Blanford,  Andover,  aad  Chester.  In  R  IsUmd,  at  Smithfleld,  delicate  green,  and  white  in  a  crys- 
talline limestone.  In  N.  Tork^  near  Amity ;  on  Staten  Island,  near  the  quarantine,  common  and 
indurated;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-white.  In  Ni  Jersey^  at 
Lockwood,  Newton,  and  Sparta.  In  Penn^  at  Texas,  Nottingham,  ITnionyille ;  in  South  Mountain, 
ten  miles  south  of  Carlisle ;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  latter 
quarried  extensively.  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose  colors.  In  N.  Oar^  at 
Webster,  Jadcson  Co.,  a  variety  supposed  by  Genth  to  be  altered  chrysolite.  In  Oanada,  at 
Potton,  with  steatite,  in  metamorphic  Silurian;  in  the  township  of  Elzivir,  an  impure  grayish  var. 
in  AaK)ic  rocks. 

The  so-called  renasdaeriie  occurs  in  northern  Kew  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxene).  Fowler,  Dekalb,  Edwards  (at  the  iron  mine,  a  wlute  variety,  from  whkb.  iok- 
stands  have  been  made),  Russel,  Gouvemeur,  Canton  (In  small  orystalsX  Hermon  (in  large  masses, 
crystalline  massive);  and  in  Canada,  at  Grenville,  Charleston  Lake,  near  BrockviUe,  Bawdon,  and 
Bamsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times  imperceptibly 
into  serpentine;  its  rock-masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  or 
four  hundred  yards. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  fVimaces  and  stoves.  It  may  be 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  varieties  (Including  the 
rensselaerite)  are  sometimes  carved  into  ornaments,  etc.  When  ground,  it  is  used  for  diminishixig 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain.  Venetian  talc  is 
used  for  removing  oil  stains  frcnn  woollen  cloth,  eta 

A  white  steatite  of  a  silvery-pearly  lustre  was  the  Mag-netis  of  Theophrastus — a  stone,  accord- 
ing to  this  author,  of  silvery  lustre,  oocurring  in  large  masses,  and  easily  cut  or  wrought.  The 
word  is  the  origin  of  the  modem  magnesia,  Agricola,  in  his  *'  Interpretatio  Berum  Metallicarom" 
appended  to  his  works  (1546),  gives  as  a  German  synonym  of  Magnetis,  Takk;  and  he  adds,  as 
other  synonyms,  SiJSbenoeiaa  and  KaJbsensiLher^  and  albo  QHmmer,  &e  German  now  for  mica,  evi- 
dently confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  as 
h^eeissQia, 

Other  later  writers  derive  the  word  lak  from  the  Arabic  iaXk;  and  Aldrovandus  (1648)  states 
that  it  is  of  Moorish  introduction,  adding,  "  HCC  nomen  apud  Mauritanos  eUJiam  significare  dici- 
tur,"  SieQa  l^rrce— Star  of  the  Earth — l^ing  one  old  name  of  the  mineral,  given  it  because  "  like 
a  star  and  with  silvery  lustre  it  shines."  CsBsius  ("  De  Mineralibus,*^  1686)  writes  the  word  in 
Latin,  Tdkhnta,  but  most  other  writers  of  that  century,  Takum, 

The  word  tieatiUs  occurs  in  Flmy  as  the  name  of  a  stone  resembUng  fkt ;  but  no  Author  descrip- 
tion is  given  that  can  with  certainty  identify  it. 

Benfuelaerite  was  named  after  Stephen  Yan  Rensselaer,  of  Albany,  N.  T. 

400A.  TALOOm  Naumam  (Min.,  5th  edit,  256,  I'bSS)  is  a  snow-white,  broadly-foliated  tal^  of 
PressnitB,  described  by  Scheerer  as  neuirakr  hieseUoMrer  Hydro4aic  (Pogg.,  Ixzxiv.  385) ;  G.=s2'48. 
Analyses  by  Scheerer  and  Bichter : 


Si 

^ 

*g 

*e 

a 

I.  PressnitB 

67-81 



26-27 

1-17 

4'13rr99-S8  Scheerer. 

2.        " 

67*95 

0*24 

25-54 

1*59 

4-14=9»-46  Rlchter. 

The  oxygen  ratio  nearly  3  :  10  :  1.  It  m^  be  only  common  talc  with  disseminated  qupxtz. 
For  another  analysis  of  Pressnitz  talc,  see  No.  29,  above.  The  Kittelsthal  (Thuring^k)  steatite 
(Speckstein,  anaL  86,  p.  468)  is  similar,  except  in  the  less  water. 

//  ,^^     401.  PTROFB7UJTZI.   PyrophyUit  UefniLy  Pogg.,  xv.  592,  1829.    Pyrauxit  BmSi^  Handb., 

897,  1841.    Agahnatotite  or  Pftgodite  pt 

Orthorhombic.  Not  observed  in  diBtinct  crystalB.  Cleavage:  basal 
eminent.  Foliated,  radiat^ed  lamellar ;  also  granular,  to  compact  or  cryp- 
tocrystalline ;  the  latter  sometimes  slaty. 

H.=l-2.  G.=:2-76-2-92.  Lustre  of  folia  pearly,  like  that  of  talc; 
of  massive  kinds  dull  or  glistening.    Color  white,  apple-green,  grayish  and 
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browiiiah-green,  yellowish  to  ochre-yellow,  grayiah-white.  SubBtransparent 
to  opaque.  Laminse  flexible,  not  elastic.  Feel  greasy.  Optic-axial  angle 
large  (about  108®) ;  bisectrix  negative,  normal  to  the  cleavage-plane. 

V«r<-*-<l)  Foliated,  and  often  radiated,  oloaely  resembliDg  talc  in  color,  feel,  lastre,  and  atmo- 
tore;  G.=:2*785,  Berlin.  (2)  Compact  masaive,  white,  grayish,  and  greenish,  somewhat  reeem- 
hling  oomiiact  steatite,  or  French  chalk;  G.=2*81— 2*92,  Brush;  H.=l*5— 3.  This  compact 
Tariety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatolite, 
from  China ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  peneU-stone, 

Oomp.— O.  ratio  for  iiti,  ^  H,  mostly,  1  :  2^  :  ^,  as  for  much  talc,  if  three-fourths  of  the 
water  be  basic,  giving  the  formula  (h  lt'+}  ii^l)  Si'+i  d=8ilica  66*0,  alumina  29*8,  water  6*2= 
100.    The  formula  usuaUy  written  il*  Si»+2  fi=Xl*  Si'»+4  tL 

Anal.  1  and  2  give  nearly  the  formula  il  Si*+^z=Silica  69*9,  alumina  34*2,  water  6*9=100; 
and  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.  The 
•pecies  pyr^ohyUUe  was  eetablished  on  the  first  of  these  two  anahrses. 

Analyses:  1,  Hermann  (Fogg.,  zr.  692);  2,  Igelstrom  (B.  H.  Ztg.,  xzr.  808);  3,  Bammels- 
berg  (Fogg.,  IxviiL  613) ;  4,  6,  Sjogren  ((Efir;  Ak.  btockh^  1848,  110) ;  6-8,  Walmstedt  ((Efr.  Ak. 
Stockh.,  1848,  111);  9,  Brush  (Amu  J.  Set,  VL  zztl  68);  10,  S.  T.  Tyson,  11,  0.  D.  AUen  (Am. 
J.  SdL,  II.  xzziy.  219);  12,  18,  Gtenth  (Am.  J.  Sci.,  H.  xviii.  410);  14,  J.  lu  Smith  (Am.  J.  Sol, 

6*62=100*67  Hermann. 
7-46=  101-97  Igdstrom. 
6*59=99-48  Bammelsberg. 
6*82,  An  0*60=101  89dgren. 
7-08,  Mn  0*09=100-36  Sjogren. 
6*16=10012  Wahnstedt. 
6-20=99*93  Walmstedt 
6*11=100*06  Walmstedt 
6-48,  ^a,  t  0-25=100*87  Brush. 
5-40=100*87  TjTBon. 
6*26=100*49  Allen. 
6*26=100*39  Qenth. 
6*22=101*03  Genth. 
4*98,  Mn  <r.,  tfe^ii  1*18=99*49  a 

Pjrr.,  etc.— Yields  water.  B3.  whitens,  and  fuses  with  difficulty  on  the  edges.  The  radi- 
ated yarieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  the 
assay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  (aJumina).  Fartially  decomposed  by 
snlphunc  acid,  and  completely  on  fusion  with  alkaline  carbonates. 

Obs. — Compact  pyrophyllite  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
▼ariefy  is  often  the  gangue  of  cyanite. 

FyrophjUite  occurs  in  the  Urals,  between  Fyschminsk  and  Bcresof ;  at  Westana,  Sweden ;  the 
Horrsjoberg  in  Elfdalen,  with  cyanite;  near  Ottrez  in  Luzembonrg;  In  Brazil.  Also  in  white 
stellate  aggregations  in  Gottonstone  Mtn.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield  Dist,  S.  C, 
with  laziilite  and  cyanite ;  in  Lincoln  Co.,  Ga.,  on  Gh^ves  Mtn. ;  in  Arkansas,  at  the  Kellogg 
lead  mine,  near  Little  Bock.  The  compact  kind,  resembling  a  slaty  soapatone  in  aspect  and  feel, 
is  found  in  large  beds  at  Deep  Eiver,  N.  C,  greenish  to  yellowish-white  in  color,  with  G.=2*91 ; 
similar  at  Carbonton,  Moore  Co..  N.  0.,  having  G.=2*82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  making  slate  pencils. 

Thomson,  in  an  analysis  of  his  nacriie  (Bee.  Gen.  Soi.,  ill.  332)  from  "  Brunswick  "  (should  have 
been  Unity\  Maine,  obtained  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica ;  the  high  silica,  <u  Ae  «ay«,  was  due  to  mixed  quarts. 


ILxliiL68>: 

gi 

2bl 

Pe 

Sg 

Oa 

1.  Siberia 

69-79 

29-46 

1*80 

400 

^^ 

2.  Horrsjdberg,  8w. 

69*86 

33*44 

0*77 

0*44 

&. 

3.  Spaa 

66-14 

25*87 

— 

1*49 

0*39 

4.  Westana,  Sw. 

67*77 

26-17 

0-82 

0-26 

0-66 

6.          "          " 

66-61 

2609 

0*70 

0*09 

0-69 

6.  CbiDa,  FagodOe 

65*96 

28  68 

0*09 

0*16 

0-18 

7.      "           »* 

66-88 

27*95 

006 

0-16 

0-18 

8.      "           " 

66*65 

28*79 

0*28 

tr. 

0-23 

9.      *'            *' 

65-96 

28*97 

0*22 

loi  Deep  Biver,  N.C.,  ma88. 66*93 

29*54 

— 

11.  Carbonton,     "       " 

66-26 

27-91 

108 



12.  Chesterfield,  S.Cn>bi 

64-82 

28*48 

0-96 

0-33 

0-66 

18.            "             " 

66*01 

28*62 

0*87 

0*18 

0-23 

14.  Arkansas 

65*02 

26*11 

2*20 

401.  PIHUTB.    Fihlit  S^irdm,  Svanberg,  Ak.  H.  Stockh.,  1839,  165.    OumatdUte  0,  U.  Sktp^ 
ardf  private  publication.  May  24,  1867.    C^matolite  id.,  Correspondence,  Dea  24,  1867. 

Micaceous.  SometiineB  constitutiDg  long  priams,  but  ovlj  as  a  peeudo- 
jnorph.     Surface  of  plates  sometimes  wavy. 

H.=l-5.  G.=3"72jpihlite5 Svanberg;  2*74, cymatolite,  Sliepard.  Lustre 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    I^minffl 
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brittle,  but  Beparating  into  thin  scales,  which  are  flexible,  somewhat  elastic, 
and  transparent.    Feel  soft. 

Oomp^ft',  Si)  Si',  from  Svanberg's  analjaiB,  if  the  water  be  baaic ;  from  Burton's,  if  half  of 
the  water  be  basic,  (i(i]S+i&)+}i!^)Si'.  It  is  doselj  related  to  pyrophjllite,  but  is  miHke 
that  species  ia  its  appearance  and  its  alkalies.  Analyses:  1,  S7anberg  (L  c.) ;  2,  3,  B.  S.  Barton 
(priv.contrib.): 

Si       Jia     9e    ftg    Oa    fra     ti     &      £[ 

1.  Brattstad  63-68  25-12  301  1-62 3-76  2*39,  P  0-84,  Mg0-58=rl00-89  Sv. 

2.  Goshen     61-21  28-01 0-43  0-63  0-67  4-64  3-83=99-12  Burton. 

8.        **  61-20  27-27 undetermined        3-78  Burton. 

Prof.  Shepard,  in  an  imperfect  examination  (priv.  oontrib.)i  obtamed  §1  59*4,  Si  88*91,  te  with 
ttn  2-60,  a  l-40=97-21. 

Pyr.,  eto^— lo  a  closed  tube  yields  water  at  a  high  temperature  (Brush).  B3.  Aises  at  6,  or 
only  on  the  thinnest  edges;  infusible  (Svanberg).    Scarcely  attacked  by  adds. 

Obs.— From  Brattstad,  near  Sala,  Sweden,  in  granite.  Also  (qymatolite)  from  t}ie  Indioolite 
locality,  Goshen,  Mass.,  and  from  Norwich;  at  boti^  places  ooTering  crjrstals  of  spodumene,  some- 
times at  the  latter  to  a  depth  of  three-fourths  of  an  inch ;  smd  also  as  continuations  of  spodmnene 
crystals,  the  foliation,  according  to  Shepard,  at  right  angles  to  the  spodmnene ;  appears  to  be 
a  result  of  the  alteration  of  the  spodumene. 

Named  after  the  Swedish  mining  director,  PihL     OymcUolUe  is  from  ff«/i«,  wave, 

402.  8BFIOLITB.  ICeerschaom  Cferm.,  Wem.  Bergm.  J.,  377,  1788.  L'Ekmme  de  Mer  ^. 
Eeffekill  Xirw^  I  144^  1794.  Magnesite  pt  BrongfL^  Mm.,  1807 ;  Magnesite  ici,  1824.  Sepio- 
lith  Ohck,,  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

B[.=2— 2*5.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Color  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— O  ratio  for  &,  Si.  1^=1 :  3 :  1,  corresponding  to  Mg*  §i'+ 2  S ;  or,  if  half  the  water  is 
basic,  1  :  2  :  i=(f  Mg+i^Si+i:ft=SiUca  60*8,  magnesia  27-1,  water  12*1=100.  Analyses: 
1,  Lychnell  (Ak.  H.  Stockhohn,  1826,  iTS);  3,  Schultz  (Bamm.  Min.  Gh.,  1000);  2,  4-8,  Scheeiw 
k  Richter  (Pogg.,  Izzziv.  861} ;  9,  Damour  (Ann.  Oh.  Fhys.,  HI.  yii.  316) : 

Si      Ag      ti 

1.  Asia  Minor     60*87    27*80    11*29,  9e  and  Xl  009=100*05  LychneU. 

2.  "  61*38    28*28      9*82,  I'e  0*09=100*19  Scheerer  ft  Richter. 

8.  *^  60*01     26-78    12-62=99-41  Schultz. 

4.  Turkey  61*17  28*43  9-83,  *e  0*06,  0  0*67=100*16  Scheerer. 

6.        "  61-49  28*13  9*82,  ^e  012,  C  0*67,  Ca  0*60=100*83  Mchter. 

6.  Greece  61*30  28*39  9*74,  ^e  0*08,  C  0*66=100-07  Scheerer. 

7.  Asia  Mhior  58*20  27-^3  9*64,  Oa  1*53,  C  2-78=99-83  Richter. 

a  "  60*46    28-19      9*67.  *e  009,  C  1*74,  X1011=10016  Scheerer. 

9.  Morocco         65*00    28*00    10*36,  9e  1*40,  Si  1*20,  Oa  101,  &  0*52,  sand  1*60=98*98  Dam. 

19  to  20  per  cent  of  water  were  found  by  Berthler  in  meerschaum  fnnn  Madrid  and  Coulom- 
miers  (Ann.  d.  M.,  vlL  318);  and  by  yon  Kobell  in  that  of  Ghreece  (J.  pr.  Oh.,  xzyiil  482) ;  as 
follows : 

Si         £l        %  ]Q[ 

1.  Spain  63*8        1*2        23*8 

2.  Ooulommiera       54*0        1*4       24*0 
8.  Greece  48*0        Ur.        2006 


20-0=98*8  Berthier. 

200=99*4        " 

19*6,  9e  12-40=100*06  Kobell. 


Ddbereiner  also  found  two  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  Ifinor. 
Klaproth  (Beitr.,  ii  172)  found  in  the  same  6  per  cent  of  carbonic  add,  which  proceeded  from 
intermixed  carbonate  of  magnesia. 

A  related  mineral,  found  in.  the.  serpentine  of  Zoblitz,  a  little  translucent^  white  or  yellowish, 
with  H.=2*335,  afforded  Delesse  Si  68  6,  ^\  0-9,  with  Fe  «r.,  ftg  28*6,  ^  16-4=99*4. 

Pyr^  •to«— In  the  closed  tube  yields  first  hygroscopic  moisture,  and  at  a  higher  temperature 
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giTes  much  water  and  a  borni  ameU.  B.B.  aoroe  varietiea  blacken,  then  bum  white,  and  ftiae 
with  difficulty  on  the  thin  edgea.  With  cobalt  aolution  a  pink  color  on  ignition.  Decompoaed 
bj  muriatic  acid  with  geiatinization. 

Oba. — Oocura  in  Askt  Minor,  in  maaaea  in  stratified  earthy  or  alluvial  depoeita  at  the  plains  of 
Esklhi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  decomposition 
of  carbonate  of  magnesia,  which  is  imbedded  in  serpentine  in  the  surrounding  mountains.  He  ob- 
serves that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meersdtiaum  (Am.  J.  Sol, 
IL  Tii.  286) ;  also  found  in  Greece ;  at  HrubschitB  in  Moravia ;  in  Morocco ;  at  Vallecaa  in  Spain, 
in  extensive  beds,  affording  a  light  but  valuable  building  stone.  The  minersJ  from  Morocco, 
called  in  French  Pierre  de  savon  de  Mairoc^  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
ferent places  in  Algeria. 

The  word  meersSvaum,  is  Qerman  for  SMrfroOi,  and  alludes  to  its  lightness  and  color.  SepiolUe 
Glocker,  is  Arom  r4ir(«,  euUle-JUh,  the  bone  of  which  is  light  and  porous ;  and  being  also  a  pro- 
duction of  the  sea,  '*  deinde  tpumam  marinam  signiflcabat,"  says  Glocker. 

Brongni^  in  the  first  edition  of  his  Mineralogy  (1807  X  included  under  Mdgnesite  (1)  the  car- 
bonate, whidi  he  calls  MUcheWs  Tnagneaite  (see  under  Magnssttb)  ;  (2)  the  hydrous  silicate  or 
meersc^um ;  and  (3)  the  siliceous  carbonate  fVom  Baudissero  in  Piedmont ;  he  putting  "  Mitchell's 
magnesite,"  the  carbonate,  first  Karsten,  in  his  "  TabeUen,**  published  the  next  year,  separ- 
ated from  meerschaum  the  carbonate,  and  adopted  for  it  the  name  moffneeiief  and  in  this  he  has 
been  followed  by  all  German  and  most  other  mineralogists.  The  apphcation  of  the  name  magn^ 
site  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsequent  French 
mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITB.    Aphrodit  BerVn,  Ak.  H.  Stodch.,  ^2, 1840. 

Soft  and  earthy  like  sepiolite. 
G.=2-21.    Color  milk-white.    Opaque. 

C<mp^O.  ratio  for  fi.  Si,  t[=l  :  2  :  |;  %Si+|£t.  Berlin  obtained  (1  a)  Silica  61*65 
magnesia  83*72,  protozj;d  of  manganese  1*62,  protoxyd  of  iron  0*59,  alumina  0*20,  water  13*32. 

Oba^— From  Longban,  Sweden. 

Kamed  from  d^f>tf(,  foam. 

Delesse  has  analj^^ed  another  species,  containing  Silica  68*5,  magnesia  28*6,  alumma  with  trace 
of  sesquioxydof  iron  0*9,  water  16'4=nearly  &g§i+]&.  Occurs  in  serpentme,  of  a  white  or 
yellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent    G.= 2*386. 

HampdfwriU  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitic  pseudomorphs 
described  and  analyzed  by  Dewey  (Am.  J.  Sd,  iv.  274,  v.  249,  vL  384,  1822,  1823),  who  obtained 
§i  50*60,  3tl  0-16,  Ag  28-83,  iB'e  2*69,  Mn  1*10,  fl  16*00.  It  gives  the  oxygen  ratio  for  ft,  Si,  A, 
1  :  2  :  1.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  and  without  thorough 
investigation  afford  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostly  the 
form  of  quartz. 


404.  OIMOUTB.  KcfiwXfa  Theophfr.  Cunolia  PUn,^  zzxv.  67.  Oimolit  Kla^.,  Beitr.,  i  291, 
1796.  Pehlcanit  Owihakoff,  Bull  St  Pet,  zvi.  p.  129,  J.  pr.  C9l,  bmv.  264.  Hunterite 
MawghU^  PbiL  Mag.,  lY.  zvlL  18,  1869,  zzui.  60. 

Terra  Lemnia  Dioaeor^  PUn,,  etc.    Sphragid  KarsL^  Tab.,  28,  88,  1808.    Ehrenbergit  Nogger 
oik,  Verb,  nat  Yer.  Bonn,  ix.  878,  1862. 

AmorphouB,  clay-like,  or  chalky. 

Very  soft.     G.=2'18— 2-30.    Lustre  of  streak  greasy.      Color  white, 
grayish-white,  reddish.     Opaque.     Harsh.     Adheres  to  the  tongue. 

Oomp.— O.  ratfofor  Si,  Si,  £[=1 :8: 1;  corresponding  to  Si' Si*-f-3d;  or,if  half  of  the  water 
IB  basic,  (|Sl+i^')Si*+:S.  Analyses:  1,  Elaproth  (La);  2,  Ilunoff  (Ann.  J.  M.  Buss.,  1841, 
386);  3,  V.  Hauer  (Jahrb.  geoL  Reichs.,  1864,  67);  4,  Ouchakoff  (L  c);  6,  Haughton  (I  a): 

ti 

12-00=99-26  Klaproth. 
1200=99-07  nimott 

12-34,  Ca  0-83=99-70  Hauer.    G.=2-376. 
9-31,  iig  0-56,  i:  0-30,  P  017=99-28  Chichakott 
11-61,  Ag  0-46,  Oa  0-30=99-26  Haughton. 


Si 

Si 

9e 

1.  Argentiera 

63-00 

23-00 

1-26 

2.  Ekaterinovska 

68-62 

23-66 



8.   KearBifin 

62-30 

24-28 

4.  Zlew,  PelieamU 

65-66 

22-84 

0-44 

^Bmterite 

66-93 

20-97 

_ 
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Elaproth,  in  a  later  analyBla  (Beitr.,  tL  268),  obtained  1^  64*0,  £l  26*6,  9e  1'5,  tL  6*6,  d  11 
The  huntorite,  aooording  to  the  analj^  oontains  a  little  excesa  of  silioa,  probab^  due  to  free 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr^  etc— Yields  water.  BJB.  becomes  gray  and  finaDj  bums  white ;  inftialble.  Withoobalt 
solution  a  blue  color. 

Obs.— From  the  island  of  Argentiera  (KifiwXq  of  the  Greeks) ;  Berg  Hradischt,  near  Bilin,  Bo- 
hemia ;  also  from  Ekaterinovska,  district  of  Alezandrovsk,  Russia ;  GoTemment  of  Kiey,  Bussia; 
Nagpur,  Central  India,  with  orthodase  in  granite. 

404A.  SPHRAQiDin.  {Aniivia  yfl  Dioaoor.  ZS^ayi;  At^/ivio.  Terra  Lemnia  P/ifk,  zxzTL  Sphra- 
gid  KarsLj  Tab.,  28,  88,  1808.)  Belated  in  oompositioa  to  cimolite,  but  contains  some  alkali. 
Color  jellowish-gray,  brownish,  or  yellowish-white.  Sometimes  mottled  with  rust-like  spots; 
harsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 

Klaproth  obtained  for  its  oompofdtion  (Beitr.,  iv.  383) : 

gi        Si       9e      Ag     Ca      iSTa      d 
66*00    14*60    6-00    026    0  26     3*60    8*60 

From  Stalimeue,  the  ancient  Lenmo»,  It  was  also  called  Tlrra  HgiOaUL  It  was  dug  for  medi- 
cinal purposes  once  a  year,  out  into  spindle-shaped  pieces,  and  stamped  uriihasealj  and  hence  the 
name  sigiikUa  in  Latin,  and  sphragis  in  Greek.  There  was  also  a  Rubrica  Lemwia^  or  Lemniain 
Beddtej  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia. 

404B.  Ehbbnbesgit  Ifoffg^raih  (Terh.  nat  Yer.  Bonn,  iz.  378,  1867).  Near  the  preceding  in 
composition,  and,  like  that,  containing  alkali.  It  is  almost  gelatinous  in  the  fresh  state,  and  be- 
oomes  fragile,  pulverulent,  and  opaque  on  drying ;  color  rose-red.  Analyses :  1,  Schnabel  (L  c.); 
2,  G.  Bischof^La): 


Si 

21       9e 

liCn 

ttg 

Ca  ]Sra,]S: 

£[ 

1.  66-77 

16-77     1-66 

0-86 

1-30 

2-76    8-78 

17-11-100  Schnabel 

2.  64-64 

6-04    4-56 

4-61 

0-41 

3-96    811 

7-77-100  Blschof. 

EhrenbergUe  occurs  in  clefts  in  trachyte  at  tho  quarries  of  Steinchen  and  Wolkenbuiig,  Sieben- 
gebirge. 

40aC.  Anauxitb  Breiih,  (J.  pr.  Ch.,  zr.  326,  1838).  Greenish-white,  pearly,  granular;  with 
cleavage  in  one  direction.  Transluoent  H.=2— 2*6.  G.=2'26.  Plattner  obtained  (L  a)  Si  66*7, 
]&  11-5,  with  much  ^  a  litUe  Mg  and  ^e. 

From  Bilin,  Bohemia. 

404D.  PoiKTiTE  Meneghini  A  Bechi  (Am.  J.  Sol.,  H  zly.  63).  Orthorhombic.  In  radiated 
masses;  cleavage  very  distinct  parallel  to  a  rhombic  prism  of  120°.  H.=6.  G.=2-4.  Lustre 
vitreous.    Color  white.    Opaque. 

O&mp. — ^If  the  protozyds  are  not  an  essential  part  of  the  compound,  the  mineral  corresponds  to 
the  formula  £lSi*+ 2d.    Analysis  by  Bedu  (Am.  J.  Sci.,  IL  ziv.  63) : 

8l 
68-12 

Yields  water.  B.B.  intumesces  much  and  affords  a  milk-white  enamel  Dissolves  in  acids, 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  in  Tuscany.  Named  after  Mr.  Porte 
of  Tuscany. 

406.  SMBOnm.  Fuller's  Earth  pt ;  Terra  or  Creta  Fullonum  pt ;  Walkthon,  Walkevde 
pi,  (Term. ;  Tone  i  Foulon  pt  ^.  Smeotit  BreHh^  Handb.,  844, 1841.  kalthadt  BreUh^  J. 
pr.  Oh.,  z.  610,  1837. 

Massive.    Clay-like. 

Very  soft.     G.=l-9— 2-1.    Lustredull;  of  streak  shininff.    Color  white, 

fray,  and  various  shad^  of  green  to  mountain-green  and  olive-green,  or 
rownish.    Streak  colorless.    Unctuous.    Does  not  adhere  to  the  tongue. 
Softens  in  water. 


Sl     Ag 

Ca    Jr. 

ft 

fi 

7-60    4-87 

1-76    0-16 

0-10 

7M=I00-43. 
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Var.— iW20r'tf  Earth  mdades  many  kinds  of  nnctaoas  days,  gray  to  dark-green  in  oolor,  and 
is  oiily  in  part  Breithaupt's  smectite.  Much  of  it  is  kaolinite.  MaUhaciie  is  described  as  occur- 
ring in  thin  laminas  or  scales,  and  sometimes  massive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  translucent ;  the  original  is  from  basalt,  at  Steindorfel,  in  Lausitz ;  and  Berauo 
in  Bohemia  is  given  as  another  locality.  BmecUte  is  a  mountain-g^een,  bil-green,  and  grayish- 
green  clay,  from  Cilley  in  Lower  Styria. 

Oomp.— 0.  ratio  for  fi,  Si,  fi=l  :  4  :  4  in  anaL  1 :  whence,  if  a  fourth  of  the  water  is  basic, 
(iXl-fifi8)Si«+4ifl. 

The  diemical  species  characteristic  of  these  minerals  is  probably  the  same— a  silicate  of  alumina 
related  to  dmolite,  but  containing  three  or  four  times  as  much  water. 

Analyses:  1,  Jordan  (Pogg.,  Izxvii.  591);  2,  Klaproth  (Beitr.,  iy.  838) ;  3,  0.  Meissner  (L  c) : 

27-89=100-44  Joidan. 

24*00,  ]fc  fr.,  Na  01 010=98-60  Klapr. 

35*83=100*06  Meissner. 


1.  Cilley,  BineetUe 

2.  Biegate,  FuUea^a  K 

3.  Steindorfel,  MaUh. 


Si 

Si 

Fe 

% 

Ca 

61-21 

12-26 

2-07 

4-89 

2-13 

63-00 

1000 

9-76 

1*25 

0-60 

6017 

10-66 

3-16 



0-26 

Color  white  or 


rose- 


grayish  to 
Softens  in  water,  and  for  the  most 


Pyr.,  etcr— B.B.  the  malthadte  is  invisible ;  but  the  smectite  and  the  Biegate  AiUer's  eartii, 
owing  to  the  impurities  present,  fUse  rather  easily.    Decomposed  by  muriatic  acid. 
Obs. — ^All  the  kinds  hare  a  soapy  feeL 

Ehodalitb  Thomson  (Min.,  i  364,  1 836)  is  a  rose-red  mineral,  "  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  prisms."  Earthy;  feel  soapy;  £^=2*0;  G.=2*0. 
Basily  scratched  and  polished  with  the  naiL    B.B.  not  altered. 

€k)mposition,  according  to  Richardson  (L  c),  Si  65-9,  i!^l  8*8,  Pe  11*4,  Mn  1r.,  l^g  0*6,  Oa  1  '1,  IS  22*0 
=99-3.  From  nodules  in  amygdaloid,  in  Antrim,  northern  Ireland.  "It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Portlook  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  Aises. 

406.  MONTMORILIiOMITB.  Salvetai,  Anik.  Oh.  Pfays.,  ITl.  zzL  376,  1847.  Oonfolensite 
Dtt/r.,  Km.,  iii  683,  1866.  Delanovit  Kenng,,  Jahrb.  G.  Reichs.,  iv.  638,  1868.  Delanoulte 
i>tt/r.,Kin.,iil  588, 1866.  Stolpenit  (=Bole  of  Stolpen)  £mfl^.,  Min.,  41, 1853.  Saponite  .A^dU^, 
Ann.  Ch.  Phys ,  UL  Ivi.  46, 1669=Pierre  a  saron  {Garm,  Bergseife)  de  Plombidres.  Steargillite 
MsUki,  DescL  Min.,  i  206, 1862.    Erinite  Thomson,  Min.,  i  341,  1836. 

Massive,  clay-like. 

Very  soft  and  tender.    Lustre  feeble, 
red,  and  bluish ;  also  pistachio-green, 
part  does  not  adhere  to  the  tongue.    Unctuous. 

Var.— (1)  MofUmoriUonite  is  rose-red ;  fh>m  Montmorillon,  France.  OorrfblensUe  is  paler  rose- 
red  ;  fir.  Confolens,  Dept.  of  Gharente,  at  St  Jean-de-G61e,  near  Thiviera.  Delcaumie  is  similar  in 
color,  and  is  fr.  Millac,  near  Nontron,  France ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2)  ^olpeniie  is  a  clay  from  the  basalt  of  Stolpen.  SteargiUUe  is  white,  yellow,  and  pistachio- 
green,  subtranslucent,  insoluble  in  adds ;  and  is  easily  cut  into  cakes  looldng  like  soap  or  wax ,' 
h.  near  Virolet  on  the  Bochelle  railroad,  and  at  the  tunnel  of  Poitiers.  Saponiie  of  Iflickl^  is  a 
soap-like  clay  fh>m  the  granite  firom  which  issues  one  of  the  hot  springs  of  Plombidres,  France, 
called  Soap  Spring, 

Sriniie  IB  a  yellowish-red  clayey  mineral  from  the  Giant's  Causeway ;  G.=2-04;  opaque;  a 
little  resinous  in  lustre ;  unctuous;  B.B.  infusible  but  whitens.    Kamed  firom  Erin  (Ireland). 

Oomp. — Like  smectite,  but  containing  more  alumina.  0.  ratio  for  fi,  Si,  lt=l :  2^:  2^; 
whence  (^iKl+i  A*)Si*+6&  Analyses:  1,  2,  Salvetat  and  Damour  (L  c);  8,  Berthier  (Tr.  d. 
Ess.  V.  s^e,  L  68);  4.  v.  Hauer  (Jahrb.  G.  Bekshs.,  iv.  683);  6,  6,  Salvetat  (Ann.  Oh.  Phys.,  UI. 
xjuA.  120) ;  7,  Bammelsberg  (Pogg.,  zlvii  180) ;  8,  Meillet  (L  c.) ;  9,  Nicklds  (L  a) ;  10,  Berthier ; 
11,  Thomson  (].  c.) : 

26-67=98-84  Salvetat. 
26'00=99'84  Damour. 
28-0  =99*7  Berthier. 
24-06=98-78  Hauer. 
26  20,BigeL0*96,qtB. 
1-04=99*46  Salvetat 


Si 

£1 

9e 

&g 

Ca 

]^a,fi 

1.  MontmoriUon,  MmL  i 

(})  49-40 

19-70 

0-80 

0-27 

1-60 

1-60 

2.             "               ** 

(1)60-04 

2016 

0-68 

0-23 

1*46 

1-27 

s!  Confolens,  Oonf, 

49-6 

18-0 

2-1 

21 

4.  MUlac^  j[>0^an. 

60-66 

19-16 

Mn4-40 

0-68 

6.  8t.J.deC61e,  Ontf. 

46-66 

22-60 

1-06 

-    0-30 

1-66 

0-10 
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Si        Si  9e        Ag       Ca    fra,ft     iQf 

e.  ^rote-red         45-44  24-00        1*35        0-09      088    0-93    26-70-99-35  Salyetat 

7.  StolpenUe  46-92  22U       890   25-86=97-82  Eamm. 

S.  SieargmUe  46-30  23-30  *e  1-21  An  1-48     1-70    27-00= 99*99  MeUlet. 

9.  Plombi^re8,iSbVK?na0  4O*61  18*45         fr*.  Mg  fr*.  0aS3*58    0-41    37*00=100  Nicklds. 

10.  "  "      46*8  23*4 21 26*6=98*9  Berthier. 

11.  JSWnito  47*04    18*46        6-36       Ca  100  26-28,  Na  01  0*9=99-04  T. 

Salvetat  observes  that  carbonate  of  soda  separates  a  little  gelatmous  silica,  and  sulphuric  acnd 
some  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  aluminous  sili- 
cates generally. 

P3rr^  etc — ^B.B.  infusible,  excepting  the  stolpenite,  which  affords  a  yellowish  enamel,  probably 
owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  Montmorillonite  loses  6 
p.  c.  of  water  at  lOO"*  C^  and  delanouite  14  p.  c.  The  aapanite  lost,  according  to  Nickl^  22  p.  a 
of  water  in  dry  air  at  15"  C. ;  34-5  p.  a  at  100"  G. ;  and  87  p.  c.  at  redness.  The  loss  over  sul- 
phuric acid  was  29  p.  a 

Severite^  according  to  the  analysis  of  Pelletier  (p.  477),  would  be  identical  nearly  with  the  min- 
eral f^om  Confolens. 

4  06 A.  Ikuxmmoffitkin  of  John,  a  greenish-white  day-like  mineral  from  KosemiitB,  in  Silesia,  is 
near  montmorillonite,  except  in  the  less  amount  of  water.    Zellner  obtained : 

Si  54*50        £l  27*25        ^e  0*26        itg  0-37        Oa  2-00        fi  14-26=98-62. 

A  lUhomarge  (Sceinmark)  from  Strimbuly,  Transylyania,  afforded  Hingenau  (Jahrb.  Min.,  1856» 
690): 

Si  62*40      £121-80      ]lkg4'28      Oa  2-60      &.^ar34      &  [17 -68] =100. 

It  is,  probably,  judging  fhnn  the  magnesia  and  alkalies  present^  only  a  mixture. 

407.  8TILPNOBCSI.ANB.     Oiodeer,  ZA.  t  Min.,  Jan.,  1828,  Haudb.,  572,  1831.     Chaloodite 
Shep^  Bep.  Am.  Assoa,  yl  232,  1861. 

Foliated  plates,  Bometimes  hexagonal,  fiometimes  radiated.  Also  fibrons, 
or  as  a  velvety  coating  even  or  tufted.    Cleavage  easy  in  one  direction, 

H.=3-4,  when  in  solid  plates.  G.=3— 3*4,  Glocker;  2-769,  Breith. ; 
2*76,  chalcodite,  Brush.  Lustre  of  cleavage  surface  between  pearlv  and 
vitreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish-black, 
yellowish-bronze,  and  greenish-bronze. 

Var.— (1)  Ordinary,  in  plates  or  massive. 

(2)  Ohalcodiie,  m  velvety  coatings  of  brass-like  or  submetallic  lustre,  consisting  of  minute  scales, 
whidi  are  flexible. 

Oomp.— 0.  ratio  for  ft +fi,  Si,  1^=3  :  6  :  2  nearly,  fh>m  anaL  1  to  3 ;  whence  (B*  fi)  Si*+3 1^ 
Brush's  analysis,  in  which  the  state  of  oxydation  of  the  iron  was  determined,  gives  13*39  :  24*15 : 
8-18,  or  nearly  the  same. 

Analyses:  1,  Rammelsberg  (Pogg.,  xliii.  127);  2,  Siegert  (Bamm.,  5th  Snppl,  230,  Min.  Ch., 
880);  3,  Ll  J.  ](gel8tr5m  (J.  pr.  Ch.7lzExL  396);  4,  a.  J.  Brush  (Am.  J.  Sd.,  IL  xxv.  198): 

Si       £l      9e       f^e      fig     Ca      &      d 

1.  Obergmnd    (J)  46*96    5-84 35-60    1*78    0*19    0*75    8-68=98-76  Bamm. 

2.  WeUburg  45*07    4*92    41-98     0*94    167     8*47=98'85  Siegert 

8.  Kordmark  46-61    5*00  87*70  8*00     9-14=100*46  If^lstvooL 

4.  ChalcodUe      (})  46*29    3*62    20*47     16*47    4*56    0-28     tr.      9-22=99-91  Brush. 

Brush  ascertained  the  identity  of  chaloodite  with  stilpnomelane ;  Mallet  analyzed  it  (Am.  J.  Sci., 
IL  xxir.  118),  but,  as  he  states,  he  had  too  little  of  the  mineral  for  reliable  results. 

P3rr.,  •to.— Yields  much  water.  B.B.  fuses  easily  to  a  black,  shining,  magnetic  globule.  With 
the  fluxes  gives  the  reactions  for  iron.     Chaloodite  is  completely  decomposed  by  muriatic  add. 

Obs^-^tilpnomelane  occurs  at  Obei^grund  and  elsewhere  in  Silesia,  with  caloite  and  quartz^ 
sometimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Stem* 
berg,  in  a  bed  of  limonite,  in  a  day  slate,  probably  of  the  Devonian  age,  and  often  associated  with 
dilorifie,  magnetite^  and  caldte ;  at  Frederic  mine  near  Weilbuig,  Nassau,  in  a  bed  of  iron  ore ;  at 
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Pen  Mine,  Nordmark,  Sweden,  radiated  foliated  with  actinolite,  in  reins  somelimes  4  inches  thick 
Ghabodite  occurs  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferson  Oc,  N.  Y^  coating  hematite 
and  calcite,  and  sometimes  constituting  pseudomorphs,  having  the  form  of  hollow  rectangular  tables ; 
the  yellow  yariefy  resembles  in  color  mosaic  gold. 
Named  SUlprumekme  from  (rriAm^,  shimng^  and  fiiXaf,  black;  and  ChalcodUet  firom  x'^^^  ^^' 


408.  OHLOROPAIj.  Bernhardi  dt  Brandea,  Schw.  J.,  zzzr.  29,  1822.  XJnghwarit  CRocker, 
Grundr.,  1839,  637.  Nontronlte  Berthier,  Ann.  Ch.  Phys.,  mvL  22,  1827.  Pinguite  BreUh., 
Schw.  J.,  It  303,  1829.  Fettbol  Freiealeben^  Mag.  Orjkt  Sachsen,  v.  136.  aramenite 
Knmbt,  Gcs.  Nat  Heil-kunde,  Bonn,  March,  1857,  0.  Bergemann,  Jahrb.  Min.,  1857,  395. 


Compact  massive,  with  an  opal-like  appearance ;  earthy. 

H.=2-5— 4-5.  G.=l-727, 1*870,  earthy  varieties,  the  second  a  conchoi- 
dal  specimen ;  2*105,  Thomson,  a  Ceylon  chloropal.  Color  greenish-yellow 
and  pistachio-green.  Opaque — subtranslucent.  Fragile.  Fracture  con- 
choidal  and  splintery  to  earthy.  Feebly  adhering  to  the  tongne,  and 
meagre  to  the  touch. 

Var. — CTiloropai  has  the  abore-mentioned  characters,  and  was  named  from  the  Hungarian 
mineral  occurring  at  Unghwar,  whence  Q  locker's  name  Unghwarite.  It  is  described  as  breaking 
mto  paraUelopipeds,  haying  opposite  magnetic  polarity  at  opposite  angles. 

NontrofUte  is  pale  straw-jeliow  or  canarj-jellow,  and  greenish,  with  an  unctuous  feel ;  flattens 
and  grows  lumpy  under  the  pestle,  and  is  polished  by  friction ;  firom  Kontron,  Dept.  of  Dordogne, 
France. 

PmguHe  is  siskin  and  oO-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
Instre,  not  adhering  to  the  tongue ;  the  original  from  Wolkenstein  in  Saxony. 

IbUbol  has  a  liver-brown  color,  a  sU^tly  greasy  lustre,  shining  streak,  conchoidal  fracture,  and 
G. =2*249,  Breith.,  and  is  from  Halsbrucke  near  Freiberg. 

Orameniie  has  a  grass-green  color  (whence  the  nameX  and  occurs  at  Menzenberg,  in  the  Sie- 
bengebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  lamellsd;  £1=1 ;  G-.=1'87,  after 
dryiug  at  212*"  F. :  lustre  and  feel  somewhat  greasy,  as  in  pinguite. 

Oomp.— A  hydrated  silicate  of  iron,  with  probably  the  general  formula  Pe  &i*-h^  ]&=Silica 
42-7,  sesquioxyd  of  iron  88*0,  water  19-3=100;  or(Je",  Fe)  Bi^^j-^  S.  The  water  and  silica 
both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bernhardi  ft  Brandes  0-  o.);  8,  4,  Hiller  (Jahresb.,  185*7,  611);  6,  Thom- 
son (Min.,  I  464);  6,  y.  Hauer  (Ber.  Ak.  Wien.  xil  161,  1864);  7,  Berthier  (Ann.  Ch.  Phys., 
xxxY.  92);  8,  Dufr^noy  (Ann.  d.  M.,  lU.  iil  893);  9,  Jacquelin  (Ann.  Oh.  Phys.,  xlvi  101);  10, 
Biewend  (J.  pr.  Oh.,  xl  162);  11,  12,  Mehner  (J.  pr.  Oh.,  xlix.  382);  13,  H.  Muller,  14,  £.  Uri- 
coechea  (this  Min.,  1854^  337);  15,  Kersten  (Schw.  J.,  Ixri.  9);  16,  Bergemann  (L  a);  17,  Kers- 
ten  (Schw.  J.,  Ixtl  81): 

•*  -         Xl 


1.'  Unghwar,  compact 

2.  ''         ear&if 

3.  Steinberg,  comp. 

4.  *'         earihy 
6.  Oejion 

6.  UnghwarUe 

7.  Nontron,  Koninndle 

8.  Yillefrance,      '' 

9.  Montmort»        '* 

10.  Andreasberg,   " 

11.  "  ^fi^ 

12.  "  5*. 
Tirschenreuth,  Nanir, 


46 

45-00 

71-6 

39-7 

63-00 


9e 
33 

3200 
16-3 
28-0 
2604 


1 

0-75 

21 

3-7 

1-80 


Mg 
2 

200 
1-5 
2-4 
1-40 


(1)67-76  *e  20-86     


13. 
14. 
16. 
16. 


Wolfenstein,  FktffMie 
Ch-ammUe 


17.  FMM 


44-0 

40-68 

41-31 

41-10 

40*50 

46-21 

47-1 

47-59 

86*90 

88*89 

46-40 


290 

3019 

35*69 

37-80 

33-71 

36-82 

35-76 


8-6 

3-96 

8-81 

109 

7-15 


42-49 
29-50     1-80 
25-46    6*87 

28-50    3-01 
•with 


2-1 
2-37 


tr, 

0-13* 
0-45 
0-75 


18=100  Bernhardi  &  Brandes. 
20-00=99*76  Bernhardi  k  Brandes. 

8-8=99-8  Hiller. 
26-1=99-9  Hiller. 
18-00=100-24  Thomson. 
19-78,  Oa  1-T^=10o  Hauer. 
18-7,  clay  1-2=98-6  Berthier. 
23-00=100-20  Dufr^noy. 
18-68,  Oa  0-19,  Ou  0  9=100-8  J. 
21-56  Biewend. 

21-82,  ^e  2-26,  Ca  l-ll  =10048  Mehn. 
20-38=102-91  Mehner. 
10-00=100  MuBer. 

9-79=100  Uricoechea. 
26-10,  ^e  6-10,  Sin  0-16=100  Kerst 
23-86,  ^e  2-80,  An  0*67,  OaO-56,  £[  1-14 
=100  Bergemann 
24-60=97-41  Kersten. 
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Eobell  fimnd,  after  ezpelHng  tiie  water  (J.  pr.  Ghem.,  zliv.  96) : 

1.  Haar  &  5210    9e  40*60    £18*00    Ca  1*60    %] -08=98*33. 

2.  Hungaiy  52*88  43*34  282  0*93  0-78=99*65. 

This  chemist  regards  the  chloropal  as  a  mixture  of  9e  Si'+  2  £[  and  opal;  and  he  writes  the 
same  formula  for  nontronite  and  pinguite. 

Pyr.,  etc.— Yields  water.  B.B.  infbsihle,  but  tarns  black  and  becomes  magnetic.  With  the 
fluxes  gives  reactions  for  iron.  Chloropal  is  partiallj  deoomposed  bj  muriatio  add;  pinguite  is 
completelj  decomposed,  with  separation  of  pulverulent  silica^  while  nontronite  gelatinizes  Trith 
muriatic  add. 

Obi.— Localities  are  menHoned  above.  The  locality  of  chioropal  at  Meenser  Steinberg  (anaL  3) 
is  near  Gottingen ;  jnn^itife  occurs  also  at  Sternberg  in  Moravia. 

Kamed  from  x^<*V<^S  green^  and  opaL. 

Chloropal  also  occurs  (Church,  Chem.  News,  1866,  il  71)  in  a  chinarstone  quany,  near  the  old 
tin  mine  known  as  Carclase,  not  far  from  St.  AusteU,  in  Cornwall,  associated  with  fluor ;  it  is  the 
variety  which  has  been  named  yratnefitfe. 

409.  aXiAUOONITB.  Glaukonit  KtfefrMn^  Deutseh.  geoL  dai^gest,  ▼.  510,  1828,  CRoeker, 
Handb.,  882,  1881.  Grunerde  pt  Ot/m,  Green  Earth  pt  Terra  verte  pt  Fr.  GhUno- 
phfinerit  Jem$ch,  Jahrb.  Ifin.,  798,  1855. 

AmorphoTis,  and  resembling  earthy  chlorite.  Either  in  cavities  in  rocks, 
or  loosely  granular  massive. 

H.=2.  G,=i2*2— 2*4.  Lustre  dull,  or  glistening.  Color  olive-green, 
blackish-green,  yellowish-green,  grayish-green.     Opaque. 

Oomm  Var«— Essentially  a  hydrous  silicate  of  iron  and  potash ;  but  the  material  is  mostly,  if 
not  always,  a  mixture,  and  consequently  varies  much  in  composition.  In  most  of  the  analyses 
the  state  of  oxydation  of  the  iron  was  not  determined.  Haushofer,  who  examined  this  pcnnt, 
gives  as  the  most  common  oxygen  ratio  forR,fi,Si,^  1:8:9:8,  and  writes  the  fcHinula 
R  Si+ ft  Si*+3  lQ[=(if  lt=i  i'e+i  ti^  and  fi=i  Pe+i  £l)  SUica  49-3,  alumina  3*6,  sesquiosyd  of 
iron  22*7,  proto]^  of  iron  6*8,  potash  8*3,  water  9*6.  The  ratio  is  that  of  a  hornblende,  and 
especially  acmite,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  ratio 
between  the  bases  and  sUica  being  1 :  2^.  Differs  ftom  celadonite  in  being  deoomposed  by 
muriatic  add. 

The  kinds  of  glauconite  are : 

1.  Green  earth  of  cavities  in  eruptive  rocks ;  to  which  the  cMorophanerits  of  G.  Jensoh  may 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  dialk  formation,  rarely  found 
m  limestones;  called  gkmeonito  (in  allusion  to  the  green  colorX  H.=S;  G.=2'29— 2*85 ;  oolor 
olive-green  to  yellowish-green. 

Analyses:  1,  Deleese OBlb.  Univ.  Gen.  1848,  June,  106);  2,  8,  Waltershansen (Vulk.  Gest,  801); 
4,  G  Jenzsch  (L  c);  5,  &  L.  Dana  (Hitchcock's  G.  R.  Mass.,  98,  1841);  6-S,  Bogers  (G.  Rep. 
N.  J.,  201-204);  9,  Fisher  (Am.  J.  ScL,  II.  ix.  83);  10,  Berthier  (Ann.  d.  M.,  xiiL);  11,  D.  H. 
von  Dechen  (Verb,  nat  Yer.  Bonn,  1865,  176);  12,  W.  van  der  Marok  (ib.,  1855,  263);  13-15, 
Mallet  (Am.  J.  ScL,  IL  xxiiL  181);  16-18,  T.  a  Hunt  (Bep.  G.  Can.,  1868,  486-488);  19,  2U, 
Berthier;  21>2'7,  Haushofer  (J.  pr.  CBl,  xoviL  853);  28,  id.  (ib.,  ciL  38);  29,  H.  Wuita  (Am.  J 
Sd.,  ILx.326): 

1.  Firom  enptive  roek$. 

Si  £1     IPe    t*e     Ag    Ca   ^a  fc  d 

1.  Mi  Baldo  51*25  7*26 20*72  5*98  1*92  6*21  6*49=100  Delesae. 

2.  Berufiord,  loel'd        52*04  4*93 25*54  4*26  1*88   6*03  5*19=:99-37  Walkertdi. 

8.  Bekiflord,      "  60*09  5*28 16*72  4*96  0*09  2*51  5*04  4*44=98*13  Waltersh. 

4.  OhbrophantriU         69*4    undeL 12*8  undetermined  5*7  Jennch. 

2.  OtauconUe^  flvm  eedmaUary  hede;  or,  randy,  from  UmetUme  etrabL 

5.  Gay  Head,  Mass.      66*70  13*82 2010  1*18  1*68 =99*92  Dana. 

^  ^^wSdstoy^  NJ.  \^'^    ^'^^ ^'^^  —    ***    —  ^^'^^    8*40=99*47  Bogeifl. 

7.  Bculltown,  K.  J.   '    51*50    6*40 24*30    «r. 9*96    7*70=99*86  Rogers. 
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9. 
10. 

11. 

12. 
13. 
14 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
28. 
27. 
28. 

29. 


Poke  Hill,  Ifitx^nR 

a K  of  Phfl. in  N, X  63-26  386  2416 

Gennany  62-1  6-2    22-1 

Essen,  Westph.  6817  10*09 18-75 

Werl,  Westph.  53-46  6-00 21-78 

Coal  BluflE;  Ala.  (|)  57-56  6-66  2018 

"        "  68-91*  6-48 ^^19-24 


Xl    1^     #e    &g   Os    JTa     £       A 


6-60 22-14 12-96    7-60=99-86  Rogers. 

3-86 
6-2 


OainesTille,  Ala. 
New  Jersey 
Orieans  Id.,  Oan. 
Bed  Bird,  Miss. 
Havre 
Claris 

Kressenberg 
Boding 

Benedictbenem 
Ortenbnzg 
Sorg 

Bayreuth 
Havre,  Pranoe 


B.  68-74« 
60-70 
60-7 
46-58 
49-7 
62-3 
49-5 
50-2 

(1)49-4 
47-6 
48-99 
50-8 

(1)491 
60-62 


4-71 

8-03  

19-8    

11-45  

6-9    

5-6    

8-2  22-2 
1-5  281 
7-1  20-07 
4*2  21-6 
6-4  25-8 
6-7  21-8 
7-06  28-6 
8-80  21-08 


21-06 
22-50 

8-6 

20-61 

19-6 

23-0 

6-8 

42 

8-8 

8-0 

4-8 

8-1 

8-25 

602 


1-10  1-73  1-60 

4-3 

3-37 

6-21 

1-70. 1-04   

0-87  0-71   

1-48  0-92   

2-16  1-11  0-76 

3-7  0-5 

1-27  2-49  0-98 


4-9 


^^ 

1-4 

2-4     

ir. 

0-78   

4-2 

ir,    

33-94 


1-30 


6-36  10-12=101-12  Pisher. 
6-0    10-0  Berthier. 
8-37    6-26=100  Dechen, 
8-79  [4-76]=100Marck. 
4-88    8-17=100-04  MalleU. 
4-68    8-17,  pyrites  1  -46=99-42 
Mallet 
3*26    9-79=99-96,  Pe  tr,  MalL 
5-80    8-95=100  Hunt 
8-2      8-5=100  Hunt 
6-96    9-66=100  Hunt 
10-6    12-0=98-7  Berthier. 
3-0      8-5=98-3  Berthier. 
8-0      9-5=99-2  Haushofer. 
5-9      8-6=98-5  Haushofer. 
6-75  12-76=98-87  Haushofer. 
4-6    14-7=99-6  Hanshofer. 
6-18    8-98=  100-98  Haushofer. 
8*1      9-8=99-5  Haushofer, 
5-76  10*1=98-85  Haushofer. 
7-14    9-14,  3fl[gi  6a,  C  1-11= 
99  86  Haushofer. 
6*66  11-50=99-93  WurtB. 


Shrewsb'y,N.J.  (f)  48-03 

^ll-86p.e.ofB10*iMol.liiQart».Mda       ^  S8^p.o.  ofSlO'ttiiol.  InoarlKMdiu 


AnaL  3,  0.=2-166;  18,  0.=2-297 ;  15,  a=2-349;  16,  17,  ft.  Lower  Silurian  rocks  of  the 
Quebec  Group ;  18,  ft.  Lower  Magnesian  Ltmestone,  Lower  SQtirian ;  21-26,  28,  29,  Oetaoeous ; 
26,  Jurassic;  27,  Triassio  (Mnschelkalk).    In  29,  4-81  out  ofthe  11-60  ti  called  hygroscopia 

Pyr.,  •to.— Yields  water.  Poses  easily  to  a  dark  mi^;iietic  glass.  Some  varieties  are  entirely 
decomposed  by  muriatic  add,  while  others  are  not  appreciably  attacked. 

A  green  celcite  from  Central  In^  contains  a  skeleton  of  glauconite— separable  bv  acids— 
oonstitnting  about  14  p.  c.  ofthe  whole,  which  afforded  S.  Ebughton,  on  amUyBis  (Phil  Mag.,  lY. 
xvii.  «X  ^i  64-59,  Sd  4*74,  ^e  22*84^  lilg  4*90,  Oa  &-94,  fi  and  loss  11*90.  He  names  the  rook, 
which  is  a  mixture  of  oaldte  and  glauconite,  Hiabpitt,  An  analysis  by  Haushofer  of  a  glauconitio 
limestone  (musdielkalk)  from  Wurzburg  is  given  in  J.  pr.  Oh.,  xcix.  237. 

The  glauoonite  grains  are  most  abundant  m  the  "green  sand*'  of  the  dialk  formation,  some- 
times constituting  76  to  90  tk  a  of  the  whole.  They  are  often  oasts  of  the  shells  of  Rhisopods. 
The  material  has  also  been  found  hi  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  tiie  shells  of  recent  Bhisopods,  and  in  fragments  of  ooral  obtained  m  deep  sea  soundings  (Am. 
J.  BcL,  IL  zxiL  281).  The  glauconite  of  the  Silurian,  analysed  by  Hunt,  contains  less  iron  and 
more  alumina  than  that  of  the  chalk  formation. 

The  following  are  analyses  of  material  usually  called  '*  green  earth.*'  It  occurs  often  in  the 
form  of  pseudomorphs ;  that  of  Passa  having  the  form  of  pyroaeiie;  of  Pramont,  linhig  pyroxene 
crystals  and  fiUing  cavtt&as  among  them,  as  if  a  result  of  ttieir  altsntioo.  1,  2,  BammelBberg 
(Min.  Oh.,  489);  3,  Beleese  (Ann.  d.  M.,  lY.  iv.  361) : 

Si      Si     9b    te    ttg    Cft  ]E^a    &      fi 

1.  Passa,  jwetidL     46-87  11-18      24-63       0-28   1-60      5*62      9*82  Bammelsbetg. 

2.  "         "  39-48  10-81  8-94  16'66  1-70   4-41      4*24,  Ca  C  15-26  Bammetoberg: 

8.  Pramont  48-60  16-61  8-88  11-88  666  0«69  3*14  716,  &n 0-80=99-26  Delesse. 

410.  OBZiADONITB.  Terre  verte  de  Verone  cfo  LMe^  Orist,  ii.  602,  1788.  arunerde  Hi^fm^ 
Bergm.  J.,  619, 1788.  QxeenlBarth  pt;  Qreen  Berth  of  Yerooa.  Seladonit  Gkek.^  8|yn.,  198, 
1847.    Oekdonite  iV. 

Earthy  or  in  miimte  ecaleB,  forming  nodnles  or  filling  cavities  in  erup- 
tive rocks.  Yerysoft.  Color  deep  olive-green,  celandine^reen^  appWfpreen. 
Feel  more  or  leee  greasy. 
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Oomp^ — AiialTBis  hy  Klaproth  (Beitr.,  iv.  289) : 

Mt  Baldo        Si  58        9e  28        Hg  2        &  10        d  6=99. 

Pyr.,  etcp— AooordiDg  to  Klaproth,  and  also  latorj  von  Kobell,  not  acted  on  by  mnriatic  add. 

OlMk--From  cayities  in  amygdaloid  at  Mt  Baldo  near  Verona. 

Named  in  allusion  to  the  ordinary  oolor  of  the  mineral,  eeladon-greenf  equiyalent  in  French  to 
sea-green  (written  Sdadon  m  German),  for  which  term  the  English  substituted  eelandiaM-groBn.* 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  dTTrfi^  entitled  Astr^ 
published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  the  applica- 
tion to  the  above  varie^  of  green.  D^rfiS  borrowed  the  name  from  Ovid ;  it  comes  orighially 
tc\>m  Ktkaiiavy  burning. 


n.  UNISILICATES. 


411.  SBRPBNTIMII.  ^Of  (rttt  pt  Dioscor,,  y.  161.  Ophites  pt  VUruv^  PUn,  Ophitis,  Ser- 
pentoria,  Agrie^  Foss.,  804,  809,  1646.  ICarmor  Serpentinum,  M.  ZebUdum,  Serpenstein  Qer- 
manice,  Lapis  Serpentinus,  B.  de  Boot,  1636,  pp.  602,  504.  Telgsten  pt,  OUaris  pt,  Marmor 
Serpentinum,  M.  Zoblizense,  Lapis  Oolnbrinus,  Wall.,  136,  1747.  Serpentine  I¥.  TrL  Wall, 
1753.    Serpentin,  Zoblitzer  &,  Cronst.,  76,  1758. 

Orthorhombic  ?  In  distinct  crystals,  but  only  as  psendomorphs.  Some- 
times foliated,  folia  rarely  separable ;  also  delicately  fibrous,  the  fibres  often 
easily  separable,  and  eitner  flexible  or  brittle.  Usually  massive,  fine  gran- 
ular to  impalpable  or  cryptocrystalline ;  also  slaty. 

H.=2-5— 4,  rarely  6-5.  G.=2-5— 2*65 ;  some  fibrous  varieties  2-2— 2-3 ; 
retinalite,  2*86— 2-55.  Lustre  subresinous  to  greasy,  pearly,  earthy  ;  resin- 
like,  or  wax-like;  usually  feeble.  Color  leek-green,  blackish-green;  oil 
and  siskin-green ;  brownish-red,  brownish-yellow ;  none  bright ;  sometimes 
nearly  white.  On  exposure,  often  becoming  yellowish-gray.  Streak  white, 
slightly  shining.  Translucent — opaque.  Feel  smooth,  sometimes  greasy. 
Fracture  conchoidal  or  splintery.  Polarization  in  crystals,  none,  or  only 
irregular  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usually 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 

Var. — Many  nnsustained  species  haye  been  made  ont  of  serpentine,  differing  in  Btmctore 
(massive,  slaty,  foliated,  fibrous),  or,  as  supposed,  in  chemical  oomposition ;  and  these  now,  in 
part,  stand  as  varieties,  along  wiih  some  others  based  on  yariations  &i  texture,  hiffdness,  etc. 

A.  Massthl  (I)  Ordinary  massitfe.  (a)  Precious  or  Nolble  Serpentine  (Edler  Serpentin  Oorm.) 
is  of  a  rich  oil-green  oolor,  of  pale  or  dark  shades,  and  transluoent  even  when  in  thick  pieces ;  and 
(b)  Common  SerpenUne,  when  of  dark  shades  of  color,  and  subtranslucent  The  former  has  a 
hardness  of  2*5— 3 ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Besinoua.  lieUnalUe  Thomson  (Min.,  t  201,  1836)  is  massive  serpentine,  having  honey^yel- 
low  to  light  oil-green  colors,  and  waxy  or  resin-like  lustre  and  aspect  U.=3'6 ;  G.=2'47 — 2 '52, 
Grenville,  Hunt,  2'36 — 2*38,  Calumet  Id.,  Hunt  It  much  resembles  deweylite.  It  affords,  on 
analysis,  3  p.  c.  more  of  water  than  ordinary  serpentine ;  and  it  is  probable  that  the  mineral  is  a 
mixture  of  serpentine  and  dewejdite.  Named  nrom  /(my/?,  resin,  and  fi^om  specimens  obtained 
at  Grenville,  G.  W.  VorhauserUe  Kenngott  (Min.  Forsch.,  1866-67,  71)  is  the  same,  fhou^^  brown 
to  greenish-black  in  oolor.    H.=:3'5 ;  G.=2'45.    From  the  Fleims  valley,  l^rroL 

8.  PorceUanotts ;  PorceUoplviie.    The  "  meerschaum  "  of  Taberg  k  Sala  is  a  soft  earthy  serpen* 

*  Jameson  has  seladonrgreen  (flrom  Werner)  in  his  Treatise  on  the  External  Qhanotan  of  HGner- 
als,  1806 ;  and  eelanHne-green  in  his  System  of  Mineralogy,  L  466,  1816. 
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tine,  resembling  meerschaum  in  external  appearance  (Berlin,  Ak.  H.  Stockh.,  1 8i0).  This  yariety 
is  sometimes  very  soft  when  first  taken  out  A  variety  resembling  compact  lithomarge  occurs 
al Middletown,  Delaware  Ca,  Pa.  (anaL  8*7).  It  has  a  smooth,  poroelain-like  fracture;  H.=3'5 . 
a=2-48. 

4.  BoweniU  Dana  (Min.,  266,  1850,  Nephrite  Bowen^  Am.  J.  Sci.,  y.  846,  1822)  is  massive,  of 
very  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  called.  It  is  apple- 
green  or  greenish-white  in  color;  0.= 2*694 — 2*787,  Bowen ;  and  it  has  the  unusual  hardness  6*5 
— 6,  whidi  is  some  evidence  that  this  variety  may  be  a  good  species,  although  proved  by  Smith 
&  Brush  to  be  identical  with  serpentine  in  composition.    From  Smithfield,  R.  L 

B.  Lambllab. 

6.  Antigoriie  Schweizer  (Pogg.,  xlix.  695,  1840)  is  thin  lamellar  in  structure,  easily  separating 
into  tran^ucent  or  subtransparent  folia;  H.=2'5 ;  G.=2'e22;  color  brownish-green  by  reflected 
light,  and  leek-groen  by  transmitted ;  feel  smooth,  but  not  greasy.  Polarizes  light,  according  to 
Haidinger.    Named  from  the  locality,  Antigorio  valley.  Piedmont 

6.  WiBiamsiie  Shepard  (Am.  J.  BcL,  II.  vL  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple* 
green  color,  with  H.=4*5  and  G.= 2*69— 2*64,  from  Texas,  Pa.  Does  not  doubly  refract^  Desd. 
Graduates  into  a  massive  granular  variety. 

0.  Thin  Foliated, 

7.  Mdrmoliie  Nuttall  (Am.  J.  ScL,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Yanuxem,  J.  Acad.  8cL  Philad.,  iii  133,  1823)  is  thin  foliated;  the  lamin»  brittle  but  easily 
separable,  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  kerolite).  G.=2'4] ;  lustre  pearly;  colors  green- 
ish-white, bluishwhite,  to  pale  asparagus-green.  From  Hoboken,  N.  J.  Folia  from  Hoboken 
without  polarizatioii,  aooordiag  to  Websky ;  feebly  polarizing,  according  to  Deecloizeaux. 

8.  Thermophylliie  A.  Nordenskiold  (Beskrifh.  Fin.  Min.,  160,  1856,  Hermann,  J.  pr.  Ch.«  IxxiiL 
213).  Occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  steatite-like 
base.  B.B.  crystals  exfoliate  like  vermiculite  or  pyrophyllite.  H.=:2'6;  G.=:2*61,  Nord.;  2*66, 
Herm.  Lustre  of  cleavage  surface  pearly ;  color  light  brown  to  silver-white  and  yellowish-brown. 
Optically  biaxial ;  the  a^al  angle  22°  20' ;  bisectrix  negative,  normal  to  plane  of  cleavage,  Miller. 
From  Hopansuo^  Finland. 

D.  F1BBOU& 

9.  ChrysoUle  v.  Kobell  (J.  pr.  Oh.,  iL  297,  1834,  xxx.  467,  1843;  SchDlemder  Asbest;  Ami- 
anthus pt)  is  delicately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish-white,  green,  olive-green,  yellow,  and  brownish;  G.=2'219. 
Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amianOuta  of  serpentine 
rocks.    The  original  chrysotile  was  from  Beichenstein. 

10.  PtcroUie  Hausmann  (Mollis  Efem.,  iv.  401,  1808)  is  columnar,  but  fibres  or  columns  not 
ea^y  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mountain-green,  greenish,  gray,  and  brown.  The  original  was  from  Taberg, 
Sweden. 

MeUmte  Breithaupt  (Char.,  113,  326, 1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  greenish-white  color,  and  weak  pearly  lustre ;  H.=2— 2*5 ;  G.=2'52.  From  Scbwarsenberg. 
Passes  into  a  laminated  variety. 

BaUmwriU  Thomson  (PhiL  Mag.,  xxii.  191,  1848)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayish- 
green  color;  BUky  lustre,  opaque,  or  subtranslucent,  with  H=:2*5— 3. 

E.  CB76TALLIZKD  SsBPENTiKE.  The  observed  crystals  are  all  pseudomorphs.  The  most  com- 
mon have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 
of  this  kind.  Rose  has  observed  some  crystals  which  were  still  partly 
chrysolite.  Delesse  states  that  the  serpentine  of  Odem  graduates  into 
feldspar,  and  appears  to  have  been  derived  fh>m  the  alteration  of  that 
mineral  Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 
spinel,  chondrodite,  garnet,  phlogopite,  sphene,  and  chromic  iron. 
Bven  the  foliated  and  fibrous  kinds  may  be  partly  pseudomorphous.  If 
marmolite  or  IhermophyUiie  is  truly  crystallized  serpentine,  as  seems' 
probable,  the  crystallization  of  the  species  is  actually  mioaceoiUf  like 
that  of  chlorite  and  talc 

F.  Serpbntin'e  RocEa  Serpentine  often  constitutes  rock-masses. 
It  frequently  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 
caldte,  making  a  rock  of  douded  green,  sometimes  veined  with  white 
or  pale  green,  called  verd-anHquef  or  opJuoliie,  Ophiolite  is  styled  by 
Hunt  (1)  dolomiiie,  (2)  magneriHCf  or  (3)  ctUciiiCj  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  caldte.  Serpentine  rock 
is  sometimes  mottled  with  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  serpentine  rock  out  into  slabs  and  polished,  is  called  aerpsiUine  marhU. 

30 
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Oomp*— 0.  ratio  for  Mg,  A,  1^=3 :  4  : 2,  oorrespon^g  to  2  Si,  3  iSfg^  8  fi[=8nica  44*14,  mag^ 
nesla  42*97,  water  1 2*89.  Fomrala,  as  commonlj  written,  2  >lg  Si + Mg  ^.  But  afl  cbrysoUte  la 
especially  liable  to  the  change  to  serpentiDe,  and  chrysolito  is  a  tmin  Jicafe,  and  the  change  consiats 
in  a  loss  of  aomeliEg,  and  the  addition  of  water,  it  la  probable  that  part  of  the  water  takes  the 
place  of  the  lost  iig,  bo  that  the  mineral  is  easentiallj  a  hydrated  chrysolite  of  the  formtila  (|  Ag+ 
\  1^)*  Si + i  d.  The  relation  in  0.  ratio  to  kaoliDito  and  pinito  oorresponda  with  this  view  of  the 
formula. 

Analyses:  A.  Mouaive  SerpenUne,  I,  Hartwall  (Jahresb.,  ix.  204);  %  Scheerer  (Pogg.,  IzriiL 
828);  3,  Hermann  (J.  pr.  Gh^  zzxii  499);  4,  Qenth  (Am.  J.  ScL,  II.  zxziil  201);  5,  Kersten  (J. 
pr.  Ch.,  zzzYiL  167);  6,  Hisinger  (AfhandL,  iv.  341);  7,  Lychnell  (Ak.  H.  Stockh.,  1826.  176); 
8,  Jordan,  9,  Marchand  (J.  pr.  Oh.,  zzzii  499);  10,  Mosander  (Ak.  H.  Stockh.,  1825,  227);  11, 
Lychnell  (L  o.);  12,  18,  14^  Schweizer  (J.  pr.  Gh.,  xzzii  378);  16,  Hanghton  (PhiL  Mag.,  lY.  x. 
253) ;  16,  LydmeU  (L  a) ;  17,  0.  W.  Hultma^  (J.  pr.  Gh.,  Izxiz.  878);  18,  A.  K  Arppe  (Act  Soa 
Fenn.,  vi.,  and  Yerh.  Min.  St  Pet,  1862,  149);  19,  20,  Haughton  (L  a);  21,  ▼.  Merz  (Nat  Ges. 
Zllrid^  1861) ;  22,  Yanozem  (J.  Ao;  Set  Philad.,  iii  183);  2h,  Lychnell  (L  a);  24-27,  T.  a  Hunt 
(Rep.  G.  Oan.,  1861,  1867,  1863);  28,  29,  G.  T.  Jackson  (Proc.  Bost  Soc  N.  Hist,  1856);  30, 
SharplM  (Am.  J.  Sci,  IL  zliL  272);  31-83,  T.  a  Hunt  (L  c) ;  34,  E.  A.  ICanioe  (priT.  contrib.); 
86,  (EUacher  (Jahrb.  G.  Beidis.,  1857,  358);  36,  Smith  k  Brush  (Am.  J.  Set,  IL  xr.  212);  87, 
B.  a  Burton  (prir.  contrib.). 

B.  LamOar  SerptntiM.  88,  Brush  (Am.  J.  Sd.,  IL  zziy.  128);  39,  Stockar-Escher  (Sienng. 
Uebers.,  *56-'57,  72) ;  40,  H.  r.  Gihn  (Ber.  Ak.  Wien,  zziy.  287) ;  41 ,  Ivanof  (Jahresb.,  zzv.  344) ; 
42,  43,  Sohweiaer  (1.  c.) :  44,  r.  Mers  (L  c.) ;  45,  46,  Smith  ft  Brush  (Am.  J.  Sol,  U.  zy.  212) ;  47, 
Hermann  (J.  pr.  Gh.,  liiL  31) ;  48,  Delesse  (Ann.  d.  M.,  lY.  ziy.  78). 

a  Thin-JoliUUed  SerpaUme.  49,  Garrett  (this  Mm.,  1850,  692);  50,  LydmeU  (L  &);  51,  Shepard 
(Min.,  L  292,  1835);  52,  63,  Yanuzem  (J.  Acad.  ScL  Philad.,  iiL  138);  54,  Hermann  (J.  pr.  Gh., 
zlyL  230);  66,  Arppe  (AnaL  flnska  Min.,  27);  66,  Hermann  (J.  pr.  Ct^  Izziii  218);  57,  Korth- 
ooto  (PhiL  Magi  ^ V-  zyi  263,  J.  pr.  Gh.,  Izzyi  253). 

D.  IVnvuB  or  eolumnar  varidiea.  58,  Stromeyer  (Unten.,  366) ;  59,  list  (Ann.  Gh.  Phann., 
bcziy.  241);  60,  Lychnell  (L  c.);  61,  Bammdsberg  (3d  SuppL,  107);  62,  Brewer  (this  Min.,  1850, 
692);  68,  y.  KobeU  (J.  pr.  Gh.,  ii,  297);  64,  Brush  (this  MhL,  1854,  283);  66,  Reakirt  (Am.  J. 
ScL,  n.  zyiiL  410) ;  66,  Ddesse  (L  a);  07,  Hultmark  (J.  pr.  Gh.,  Izziz.  378);  68,  Schaffgotsch 
(Bose,  Beiae  Ural,  L  246);  69,  Gihn  (Ber.  Ak.  Wien,  zziy.  287);  70,  Sdiweicer  (L  c);  71,  KUhn 
(Ann.  Gh.  Pbarm.,  liz.  869);  72,  PUttner  {Froh.  Loth.,  2d  edit,  211);  73,  Kuhn  (L  c.);  74,  De- 
lesse  (Thdse  AnaL,  24);  75,  T.  a  Hunt  (Bep.  G.  Gan.,  1866,  205);  76.  Hunt  (ib.,  1868,  472);  77, 
Thomson  (PhiL  Mag.,  zziL  193) ;  78,  B.  Schmidt  (J.  pr.  Gh.,  zly.  14) 


A.  Murive  Sefpeniine, 


1.  Snarum,  FuueL'Ckrya, 

s!  L.  Ausdikul,  '* 
4.  Webster,  K.G." 


42-97 
40*71 
40-21 
48-87 


21 

0-87 
2*39 
1-82 
0*31 


te  Ag 

2*28  41-66 

2*48  41*48 

913  85*08 

7*17  38*62 


6.  Sdiwanenberg,  Pimd,'GQmet    41-50     —    410    40*34 


6.  Pahlun,  predoua  & 

IV  U  l« 

9         ♦«  " 

10.  Wermland 

11.  8||ogmbe 

12.  Zermatt)  yw.-gn, 

13.  **  " 

14.  Wallis  Alps,  h/A.-gn, 

15.  Zermatt,  jNiis^ 

16.  Sala 

17.  ** 

18.  Lupikko,  Plnland 

19.  Galway 
XO.  Syria 

21.  Zermatt,  FlndelGL,t0^ 

22.  JTewbaiyport)  preeknta 
^3.  Massachusetts 

^  Orford,  Gao.,  oUm^ii. 


48*07 
41-96 
40*32 
40*62 
42*84 
41*58 
43*66 
43*60 
44-22 
42-88 
4216 
41*02 
42*40 
40*12 
41*24 
gylLiffL42'lB 
42 

48-20 
40-80 


0-25 
0*87 

0-21 

tr. 
0-64 

0-36 


1*84 
0*80 
tr. 


117  40*37 

2'-22  40-64 

8*33  41*76 

301  42-05 

0*18  44-20 

2*17  42*41 

1-96  4112 

2*09  40*46 

4*90  86-41 

8*80  40*52 

2-03  42-26 

1-81  42*21 

3-81  39*91 

3-47  40*04 

7*41  36-28 

2-23  42-90 

1  40 

6*24  40^ 

702  [39*07] 


12*02-100  HartwalL 
12-61=99-62  Scheerer. 
18*75=100  Hermann. 
9-65,  &n  tr,,  ^i  0-27,  da  002, 
diromic  iron  0*67=100*88  Geaih. 
12-87,  liln  0*5,  &a  0-42,  6a,  bit  ir. 
=99-73  Kersten. 
12-46,  Ca  0-60=97-81  Hisinger. 
11*68,  C,  bit  8*42=100*28  Lycbn. 
13*54=98*96  Jordan. 
18-85,  bii.  0-3=99-94  Maichaud. 
12*38,  C  0*89=99-97  Mosander. 
11-29,  C,  bit  3-42  Lychnell 
18*67=100*95  Bdiweizer. 
14-73=100-88  Schweizer. 
1311=100  Sdiweiser. 
12-64=99-84  Hanghton. 
12-33,  C  1-03  Lychnell 
12-91,  C  0*48  Hultmark. 
12-79,  fi:  0*48=99*69  Arppe. 
13*86,  C  2-00=98*99  Haughton. 
1416=99-09  Haughton. 
18-60=100-86  T.  Mors. 
14-38=97*88  Yanuzem. 
11*42=99*95  Lychuell 
18-36,  ]Sri  0*26,  <5r<r.=100  Hunt 
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Si 

21 

te 

*g 

fi 

36.  Orford,  CaiL,  Wk-gfk 
20.  Ham,  Can.,  ^-to. 

42-90 



7-47 

86-28 

13-14,  i^i  0-16,  Cr  0-26-100-19  H. 

48-40 

8-60 

40-00 

18-00=100  Hunt. 

27.  SyracQse,  K.  T. 

40-67 

6-18 

812 

82-61 

12-77=99-80  Hunt 

28.  Rootbuiy 

29.  Lyimfleid 

42-60 

.... 

8-30 

85-60 

1300,  Ca  C  0 60-100  Jackson. 

37-5 

2-5 

41-0 

150,  Oa  C 4-0=99  Jackson. 

30.  B.  Goshen,  Pk.,  pnaoua 

43-89 

1-38 

40-48 

13  46=99-20  Sharpies. 

31.  GrenviUa,  ReHnaUU 

39*34 

—Pel -80 

48-02 

16-09=99-26  Hunt 

82.        » 

4010 

^^  ti 

1-90 

41-66 

1600=99-65  Hunt 

33.  Odnmet  Id.,    *' 

41-20 

0-80 

48-62 

16-40=100-92  Hunt 

34.  Montyffle,        *" 

42-68 

1-96 

4216 

14-22=100-86  Manloe. 

16-16,  An  0-80,  Ca'PACaCa 

41-21 

— 

1-72 

39-24 

0-96-99-69  (Fllaoher. 

86.  Smithfield,  Bowemte 

(1)  42-29 

tr. 

1-21 

42-29 

12-96,  Ca  0*63=99-88  a  &  B. 

37.  MidflUetown,  ParoeU, 

(1)44-08 

0-80 

117 

40-87 

18-70,  Ca  0-37=100-49  Burton. 

B.  Slaiy  SerpmUne. 

38.  AiUigarUB 

41-68 

2-60 

7-22 

36-80 

12-67,  Sri,  Cr  «r.=100-87  Bmab. 

39.     ^^ 

40-88 

3-20 

6-84 

36-26 

12-87=98-86  a-Bschcr. 

40.  Kaiser  VaDej,  Tyrol 

42-42 

0-66 

6-71 

38-06 

12-91=99-74  GUm. 

41.  Talovsk,  Ural 

40-80 

302 

2-20 

40-60 

12-02,  *nO-20,CaO-42=97-16lv. 

42.  CJaaton  Wallis,  leekirn. 

44-22 

1-10 

6-44 

37-14 

12-43=100  Schwmser. 

43.  Zermatt,  M.-^ 

48-78 

2-24 

10-87 

28-21 

14-60=99*70  Schweiaer. 

44.        **       iNOeyio^L-^ 

42-46 

2-12 

42-66 

18-70=100-88  V.  Mere. 

46.  WiOkmuUe 

41-60 

tr. 

8-24 

41-11 

12-70,  Si  0-60=99-15  a  A  B. 

46. 

42-60 

tr. 

1-62 

41-90 

12-70,  Si  0-40=99-22  a  A  B. 

47.          " 

(!)  44-50 

0-76 

1-89 

39-71 

12-75,  Si  0-90=100  Hermann. 

48.  TQlaBotay^A.-^ 

41-34 

8-22 

6-64 

37-61 

1206=99-77  Delesse. 

'     a  Thin-folitUed  Serpenlme. 

49.  Hoboken,  Mdrmolik 

42-32 

0-66 

1-28 

42-23 

13-80=100-29  Oaiiett 

60.       "              " 

41-67 

3?el-64 

41-26 

18-80,  C,  bit  1-87=99-78  L. 

51.  Blaaford,       " 

40-00 

*e2-70 

41-40 

16-87,  Ca  0-98=100-70  Shepaid. 

62.  Hoboken.       " 

40- 

FeO-90 

42- 

16*46=99-36  Vanuxem. 

63.  Bare  Hills,     " 

42*69 

"  1-16 

40- 

16 11=99-6  Tanozem. 

54.  Finland 

40-0 

1-8 

42-4 

15-8  =100  Hermann. 

66.       "        Therfrwj^mu 

(1)41-20 

1-71 

1-20 

39-58 

10-84,  t  319,  Sa  0-46=99-18  A. 

66.       •*                   " 

43-12 

4-91  ?e  1-99 

34-87 

1314,  Sa  1-33=99-86  Hermann. 

67.       "                   " 

(1)41-48 

6-49 

1-69 

37  42 

10-88,  Sa  2-84=99-70  Nortboote. 

D.  FibrouB 

or  Ooltmmar  VarieUm. 

68.  Wermland,  PierotUe 

41-66 

4-06 

87-16 

14-72,»n  2-26=99-84  Stromejer. 

44-61 

2-63 

39-76 

12-67=99-66  List 

60.  Taberg, 

40-98 

0-78 

8-94 

88-44 

12-86,  0 1-73=98-68  Lychnefl. 
12-47=99-34  Bammelsberg. 

61.  Teias,  Pft.,      " 

43-79 

2-06 

41-08 

64.     ^^ 

44-26 

4-90 

8-67 

34-00 

12-82,  Si  0-69=99-83  Brewer. 

63.  Beichenstein,  ChrysMe 

43-60 

0-40 

2-08 

40-00 

18-80=99^8  KobelL 

64.  K.  HaTen,  Ot,       « 

44-06 

2-63 

89-24 

13-49=99-81  Brush. 

66.  MontTille,  N.  J.,     " 

42-62 

0-88 

0-27 

42-67 

14*26=10019  Reakirt 

66.  Vosges, 

41-68 

0-42 

1-69 

42-61 

13-70=100  Delesse. 

67.  Sale, 

41-08 

1-48 

1-26 

42-81 

13-72,  An,  0  lr.=99*74  Hultm. 

68.  Gomoschit 

43-78 

0-81 

6-11 

37-72 

11*63=100  Sohaffgotsch. 

42-81 

0-62 

6-98 

88-71 

12  64=100-04  Gflm. 

70.  Zmerthal 

41-69 

1-66 

2-07 

40-38 

12-82-98-47  Sdiweiser. 

71.  Schwaizenberg,  UeUmie 

43-48 

2-20 

41-00 

12*96=99-68  KOhn. 

72. 

48  60 

6-10 1^62-80 

34-24 

12-67=99-41  Planner. 

7S.  BMchensiein,          ** 

44-48 

2-84 

40-60 

12*86=99-77  Kflhn. 

74.         "                    " 

42-1 

0-4 

8-0 

41-9 

13*06=100  Delesse. 

76.  Petite  Kation,  Om. 

43-66 

1-46 

41-67 

13-48=100-16  Hunt 

76.  Bolton,  Omada 

43-70 

3-61 

40-68 

12-46=100-34  Hunt 

77.  Ban  Hillfl,  BalUmarUs 

40-96 

1-60 

10-06 

34-74 

12-60=99-80  Thomson. 

78.  Z&Uite,  J45e0lM 

43-70 

2-76 

10-03 

29-96 

12-27,  Sa  1-98=100-70  Sdunidt 
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In  anaL  3,  G.=2-67;  12,  G.=2-646- 2-663 ;  18,  a.=2-647;  24,  G.=2-597;  26,  a=2-646;  40, 
G.=2-693;  41,  Q.=2-66j  44,  H.=3-6j  48,  a=2-644;  64,  a=2-49;  76,  G.=2-607.  Na  34 
accompanies  the  chrysotile  of  No.  66. 

On  composition  of  serperUine  rockSf  and  of  the  carbonate  mixed  with  serpentine  in  verd- 
antique  marble,  see  Jackson  in  Proa  N.  H.  S.  Bost,  1866,  and  Am.  J.  ScL,  IL  xziiL  128 ;  Z  8. 
Hunt,  Am.  J.  ScL,  Tl  zxyl  234,  and  Logan's  Bep.,  1863,  p.  609 ;  also  HdughUm,  PhiL  Mag.,  lY.z. 
253,  where  he  gives  the  composition  of  the  red  base  of  a  **  serpentine  porphyry,*^  so  called 
because  of  its  aspect;  C.  Schmidt,  Ann.  Ch.  Phann.,  dL  190,  on  the  rock  near  the  Toacan  boric 
acid  ftimaroles. 

An  impure  serperuine  from  Aker,  Sudermannland,  transparent  and  yeUowish,  afforded  Lych- 
nell  (Ak.  H.  Stockh^  1826)  Si  36-28,  il  18-73,  te  179,  Mg  35-36,  fi[  7-83,  C  and  bitumen  6-48= 
99-76.    Berzelius  referred  it  to  pyrosderite. 

Yon  Hauer  analyzed  a  mioeral  Arom  near  Baltimore,  which  he  calls  haUimarite,  that  afforded 
him  (Jahrb.  G.  Reichs.,  1858)  &  27-16,  Si  18*64,  Ca  16-08,  Ag  26*00,  1^  13-23=l(iO.  G.  J.  Brush 
found  in  the  meiaaite  of  Schwaraenberg  (prlr.  contrib.)  only  0*78  p.  c  of  ^\  with  45*03  Si,  and 
2-98  f'e. 

Nuttall  ga^e  the  following  hioorrect  analysis  of  the  marmolite  of  Hoboken  in  connection  with 
his  first  description  of  the  mineral  (Am.  J.  ScL,  iv.  21,  1822) :  Si  86*0,  Mg  46*0,  Ca  2-0,  te  and 
<gr  0*5,  fl:  16-0. 

Stromeyer  found  of  ozyd  of  nickel  0*82  to  0-45  p.  a  in  the  serpentine  of  Boraas ;  0*30  in  that 
of  Sundal;  and  0-22  in  that  of  Saxony.  Lynchnell  obtained  2**24  p.  a  from  one  serpentine. 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Bozbury,  Vt,  of 
Kew  Haven,  Ct,  of  Hoboken,  N.  J.,  of  C!omwaU,  Eng.,  of  Banffshire,  SootL,  of  the  YosgeSi  Fr. : 
but  none  in  the  ophioUtes  of  the  Azoic  (Laurentian)  rocks  of  Canada,  or  the  serpentine  ox 
Easton,  Pa^  or  of  the  wax-yellow  variety  of  Montville,  N.  J.,  or  an  olive-green  from  Phillips- 
town,  N.  T.,  or  a  yellowish-green  from  Newburyport,  Mass.,  having  G.= 2*551.  See  also  anaL 
4,  46-47,  62. 

Pjrr^  etc« — In  the  closed  tube  yields  water.  B.B.  fiises  on  the  edges  with  difficulty.  F.=6. 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  acida  Chrysotile  leaves 
the  silica  in  fine  fibres. 

Obs. — Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphic  rock,  it  resulting 
from  the  alteration  of  other  rocks,  and  mostly  of  those  of  sedimentary  origin ;  and  is  of  various 
periods  in  origin,  from  the  Azoic  age  upward. 

Crystals  of  serpentine  (pseudomorphous)  occur  in  the  Fassa  valley,  Tyrol ;  near  Miask  at  Lake 
Ausdikul,  Barsovka,  Katharinenburg,  and  elsewhere ;  in  Norway,  at  Snarum ;  eta  Fine  precious 
serpentines  come  fh>m  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port- 
soy m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  eta  The  names  of  many  localities 
are  given  above. 

In  N.  America,  in  Mairie,  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  In 
Vermont,  at  New  Fane,  Cavendish,  Jay,  Boxbury,  Troy,  Westfield.  In  Mage,,  fine  at  Newbuiy- 
port ;  at  Blanford  with  schiller  spar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlefleld, 
Lynnfield,  Newburyport,  and  elsewhere,  ki  R  Mand,  at  Newport ;  the  bowenlte  at  Smithfield. 
In  Conn,,  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In^.  York,  at  Phillipstown 
in  the  Highlands;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  crystals;  at  Syracuse, 
east  of  M^joT  Burnet's,  interesting  varieties ;  in  Gouvemeur,  St  Lawrence  Co.,  in  crystals,  and 
also  in  Rossie,  two  miles  north  of  Somervllle ;  at  Johnsburg  in  Warren  Co. ;  Davenport's  Neck, 
Westchester  Co.,  affording  fine  cabinet  spedmens ;  in  Cornwall,  Monroe,  and  Warwick,  Orange 
Co.,  sometimes  in  large  crvstals  at  Warwick ;  and  from  Richmond  to  New  Brighton,  Richmond 
Co.  In  N,  Jeraey,  at  Hoboken,  with  brucite,  magnesite,  etc.,  and  the  marmolite  variety ;  also  at 
Frankfort  and  Bryan ;  at  Montville,  Morris  Co.,  silky  fibrous  (chrysotile)  and  retinalite,  with  com- 
mon serpentine.  In  Pmn,,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  West  Groahen,  Chester  Co. ;  at  West- 
chester, Chester  Co.,  the  wiUiamnte;  at  Mineral  Hill,  Newtown,  Marple,  and  Middletown,  Dela- 
ware Co. ;  a  variety  looking  like  meerschaum  or  lithomarge  at  Middletown ;  at  Easton,  pseudo- 
morphous after  pyroxene  and  amphibole.  In  Maryland,  at  Bare  Hills ;  at  Cooptown,  Harford  Co., 
with  diallage ;  also  in  the  north  part  of  Cecil  Ca  In  Canada,  at  Orford,  Ham,  Bolton,  eta  In 
X.  Brunswick,  at  Crow's  Nest  in  Portland. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  employed 
as  a  material  for  ornaments,  vases,  boxes,  etc.  At  Zoblitain  Saxony,  Bayreuth,  and  in  Fninoonia, 
several  hundred  persons  are  employed  in  this  manufacture.  Yerd-antique  marble  isdouded  with 
green  of  various  shades,  and  is  a  beautithl  material  for  table  and  ornamental  Indoor  work.  Ex- 
posed to  the  weather  it  wears  uneven,  owing  to  its  unequal  harduess,  and  soon  loses  its  polished 
surface. 

The  names  SerpmtiMj  OphUe,  Lapis  coivbrvnuu,  allude  to  the  green  serpent-like  doudings  of  the 
serpentine  marble.     ReUnai^e  is  from  ^tnvfi,  resin;  PUsroULs,  fit>m  imr^^,  biUer^  in  allusion  to  ths 
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magnesia  (or  Bittererde)  present ;  ThsnMphfyJlU^  from  0^/i>ri  heai^  and  ^XAar,  leaf,  on  aooount 
of  the  exfoliation  when  heated;  ChryaoUU,  from  xfrwr^,  golden^  and  riXoi^  flbroua ;  lietaxUe,  from 
iiiraja,  silk;  MourmolUe^  from  fta^ftaifM,  I  sJuMf  ^in  allusion  to  its  pearly  and  somewhat  metallic 
lustre  «(NuttaU). 

Artil-^Formed  by  A.  Gkiges  in  a  transparent  amorphous  mass,  by  placing  a  solution  of  gelat- 
inous silicate  of  magnesia  in  a  dilute  solution  of  potasL  It  is  deposited  after  some  months*  stand- 
ing.   (Bep.  Brit  Assoc,  1863,  203.) 

412.  Basttib,  or  Sohillkb  Spab.  (Talkart  v,  TVeXfra^  Erfkhr.  Inn.  Gebirge,  97,  1786.  Schil- 
lerspath  (fr.  Baste)  HeyeTf  CreWa  Ann.,  1786,  L  386,  ii«  U7.  SchHlerstein  TTerti.,  1800,  Ludw.,  60, 
1803.  Diallage  pt  K,  Tr.,  1801.  Metalloidal  diallage  pt  Bastit  HaidL,  Handb.,  628,  1846.) 
Bastite  is  an  impure  foliated  serpentine,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foliated  mineral  of  the  Pyroxene  group,  as  long  since  announced 
by  G.  Bose.  That  of  Baste,  the  original  locality,  was  derived,  accoiding  to  Strong,  ilh>m  the 
enstatlte  (protobastite)  of  the  region  (see  BNSTATrrB,  p.  208).  It  has  H.=3*6— 4 ;  G.=2-6— 2*76 ; 
lustre  metallic  pearly,  bronze-like  (to  which  the  German  name  achUler  alludes),  to  yitreous,  and 
color  leek-green  to  olive-  and  pistachio-green,  and  pinchbeck-brown.  Besides  tiie  direction  of 
perfect  deavage,  there  are  two  inclined  to  one  another  about  87^  (Kaumann),  which  is  the  deav- 
age  of  enstatite  and  hypersthene.  According  to  Desdoizeaux,  it  is  probably  orthorhombic,  and 
has  a  negative  bisectrix,  which  is  normal  to  tiie  plane  of  deavage,  and  gives  for  the  axial  <Uver- 
genoe  60  to  70"*.  A  kind  from  Todtmoos  in  the  Sdiwarzwald  is  thin  foliated  oleavable,  and  has  a 
dark  green  color,  but  is  metallic  pearly  on  the  deavage-faoe ;  H.=8*4 ;  G.=2*65 ;  and  shows 
under  the  microscope  in  polarized  Ught  that  it  is  not  homogeneous. 

Analyses :  1,  2,  Kohler  (Pogg.,  xL  192) ;  3,  W.  Hetzer  (0.  £.  Weiss,  Fogg.,  cxix.  446) : 

Si       £l       €r       te       An      Ag      Ca     &,$a    d 

1.  Baste,  oryaL        48*90    1*60    2*87     10-78    0-56    26-00    2-70    0*47     12*42=100-69. 

2.  "      massive    4286    217     13-27*  0'86     28*90    068     1207  =  100-25. 

3.  Todtmoos       (1)48*77    6*10     7*14     —    80*92    1*17     2-79»'     8-51=100-40. 

*  With  some  Cr*  O*-  ^  IST  C  O*  plus  118  org.  sabat 

In  the  dosed  tube  it  affords  anunoniacal  water.  B.B.  becomes  brown  and  is  slightly  rounded  on 
the  thin  edges.  With  borax  reactions  of  Iron.  Imperfectly  decomposed  by  muriatic  acid,  com- 
pletely so  by  sulphuria  A  mineral  resembling  sohiUer  spar  occurs  in  serpentine  in  IGddlotown, 
Delaware  Co.,  Pa. 

PAow^Mie  (Phastin  Breiih,^  Ohar.,  29,  180,  1828,  116,  1882)  resembles  somewhat  schiller  spar, 
and,  according  to  Breithaupt,  is  altered  bronzite.  It  is  foliatod,  but  the  deavage  is  not  very  easy ; 
H.=l— li;  G.=2'825;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-like.  It  is  frt>m 
Kupferberg  in  the  Fiohtelgebirge,  and  occurs  distributed  through  serpentine.  It  has  not  been 
analyzed. 

413.  DZrWXITZiITB.    Emmons,  Man.  liin.  and  QeoL,  1826.    Gymnite  Thomson^  PhiL  Mag., 

xxiL  191,  1848. 

Amorphous,  and  haying  some  resemblance  to  gum  arable,  or  a  brownish 
or  veUow  resin. 

H.=2-8-5.  G.=2-246,  Middlefield,  Shepard ;  219-2-31,  Bare  Hills, 
Tyson;  2-216,  ib.,  Thomson;  1-936— 2-155,  Tyrol,  (EUacher.  Lustre 
greasy.  C5olor  whitish,  yellowish,  wine-yellow,  greenish,  reddish.  Trans- 
lucent   Brittle,  and  often  much  cracked. 

Oomp.-0.  ratio  for  ^  Si,  fi[=2  :  8  :  8.  Pormula  (}  &g+i  ^  Si + }  fi[=Silioa  40*2,  magnesia 
36-7,  water  241= 100. 

Analyses:  1,  Shepard  (Am.  J.  Sd.,  xviil  31,  1830,  analyds  hnperfect);  2,  Brush  (this  Min., 
286,  1864);  3,  Thomson  (PhiL  Mag.,  1848,  191);  4,  (Ellaoher  (Za  G.,  iii  222);  6,  v.  Kobell 
OCiinch.  gel  Anz.,  1861,  xxxiii.  1);  6,  Widtermann  (Jahrb.  G.  Beichs.,  iv.  626,  1868);  7, 
Baushofer  (J.  pr.  Oh.,  xoix.  240): 


Si 

Ag 

fi 

9e 

1.  Viddlefleld 

40 

40 

20 

—=100  Shepard. 

2.  Texas,  Pa. 

48*16 

86-96 

20-26 

— k  21  lr.=99'86  Bmah. 
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Si        &g       &       9e 

3.  Bare  Hfllfl.  Md.        40*16  36-00  21*60  116,  Ca  0*80,  Si  fr.=99*72  ThomBon. 

A,TjTo\VhdmBY9L    4040  86-85  22*60  0*88,  apatite  0*78=100  (Blladier. 

6.      "  "        "       41*60  38-80  20-60  =100-30  KobelL 

6.      »*         •*       "(1)40-82  86-06  21*72  0*42,  C  0-69=99*61  Widtennaim. 

n.  Paaaan  46*6  54-6  200  — =100*  Hauahofer. 

*  After  Mparmtioii  of  4-78  Oa  0  C  0*.  0-86  re*  0*. 

G.  ofanaL  6=2186;  of  aoaL  7,  2-107. 

Pyr^  etc — In  the  doaed  tube  giyea  off  much  water.  B.B.  becomea  opaque,  and  foaes  on  tha 
edgea.    Decompoaed  hy  hydrochloric  acid. 

Oba.— Ocean  with  aerpentine  at  the  localities  above  mentioned. 

Named  after  Prof.  Cheater  Dewej.  The  gynmite  of  Thomaon,  named  from  7*^*^1  fuJ^  in 
allnaion  to  the  locality  at  Bare  BSIBj  Md.,  ia  the  aame  apeoieB. 

Thomaon  found  in  another  mineral  from  the  United  Statea,  labelled  DeweyJite  (G. =2*0964),  §i 
60-70,  Mg  23-66,  fi  20*60,  M  866,  ^e  1*70 (Am.  J.  8cl,  txti.  178);  and  in  another  allied  mm- 
eral.  Si  41*42,  iig  23*68,  ]ffa  6-26,  &  19*86,  Si  447,  <5e  8*67,  ^e  tr. 

Artil — ^Formed  by  A.  Gagea  by  the  method  mentioned  under  BnEPiRmnE  (p.  466). 

414.  OBROUTZL  KeroUth  BreUhaupt,  Char.,  146,  264,  1823.  Oerollth  Ghck^  1881.  KeroUtOL 

Massive,  reniform,  compact  or  lamellar. 

H.=2--2*5.  G.=2*3— 2*4.  Lustre  vitreous  or  resinous.  Color  greenisli 
or  yellowish-white,  yellow,  reddish.  Streak  uncolored.  Transparent — trans- 
lucent.  Feel  greasy.  Fracture  conchoidal.   Does  not  adhere  to  the  tongue. 

Oomp.— 0.  ratio  for  ft,  Si,  d=l :  2 :  H;  formola,  if  two-thirda  of  the  water  ia  baaic,  (ifi  + 
i  Ag)  Si+i  aq ;  making  it  thna  a  uniailicate  like  deweylite,  which  apeciea  cerolite  doaely  reaem- 
bles  in  physical  cbaractera.  It  differs  in  composition  from  aphrodite,  howeyer,  only  in  containing 
half  more  water.    Analyaea :  1,  2,  K&hn  (Ann.  Gh.  Phann.,  ux.  368) : 

Si       ftg       £[ 

1.  Sileaia    47-34    29-84    21 04=98*22  Eiihn. 

2.  ''        46-96    31-26    21*22 =99*44  KOhn. 

Maak  obtained  (Scdiw.  J.,  Iv.  1829)  for  the  aame  mineral  Si  37-96,  Si  12*18,  Ag  18*02,  fi  31-00 
=99*16.  But  Kiinn  states  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  Maak's 
analysis  must  be  incorrect  Kiihn  dried  hla  mineral  at  100**  0.  before  the  analysis,  and  henoethe 
less  water. 

Pyr.,  etc«— B.B.  blackens,  but  does  not  flise. 

ObSd— From  Frankenstein  in  ffilesia,  associated  with  serpentme,  and  alao^  according  to  KQhn, 
brudte.    Breithaupt  unites  deweylite  to  cerc^te. 

Helling  obtained  for  a  mineral  ttom  Zdblita,  similar  to  the  above,  ^  47*18,  Ag  36-18,  ft  11*60, 
Si  2-67,  te  2-92=100-26  (Bamnu,  lat  SuppL,  79).  Hermann  obtained  for  an  apple-green  variety 
from  Lake  Itkul  (Bull  Boa  Nat  Mosa,  xxxviii.  481),  Si  47*06,  &i  2*80,  ftg  31*81,  ti  18*38=100. 
a.=:2*27. 

The  name  Oerolite  ia  from  /rqp^,  waXt  and  Xi9of. 

416.  B7DROFHITB.    Svainberg,  Ak.  H.  Stockh.,  1889,  Fogg.,  IL  626.    Jenkinaite  Sh^pard, 
Am.  J.  8(1,  n.  xiil  392, 1862.    Eisengymnlt 

MaBsive ;  Bometimes  in  fibrous  crusts. 

H.=2-5— 8-6.  G.=2-65,  hydrophite;  2-4— 2'6,  jenkinsite.  Lustre 
feeble,  subvitreous.  Color  mountain-green  to  blackish-green.  Streak 
paler.    Translucent  to  opaque. 

Oomp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  protozyd  of 
iron.    Analyses :  1,  L.  Svanberg  (La);  2,  3,  Smith  &  Brush  (Am.  J.  ScL,  IL  xtL  869) : 
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Si        £l       t'e       An      %         ti 

1.  BydnphUe       36-19    2-90    22-73    r6«    2108    16*08,  V  0-116=:  100*765  Svanberg; 

2.  ♦*  38-97     0-63     19*30    436    22-87     18-36=99'89  a  A  R 
8.  JenkinsOe         37-42    0-98    20*60    406     22*76    13-48=99-28  a  &  R 

Smith  &  Bnisb  find  in  jenkinsite  the  oxygen  ratio  for  the  protozyda,  silica,  and  water,  8  : 4 :  2^, 
and  they  mention  the  neameaa  to  both  hydrophite  and  serpentine.  Wehsky  regards  hydrophite 
as  impure  melaxUe  (Za  G.  Ge&,  x.  284). 

Pyr.,  etc. — In  the  dosed  tube  gives  off  water.  B.6.  blackens,  and  Aises  at  about  3  to  a  blaok 
magnetic  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
adds. 

Obs. — Hydrophite  occurs  at  Taberg  in  Smaland ;  and  Jenldnsite  at  O'Neills  mine  in  Orange 
Co.,  K.  T.,  as  a  fibrous  incrustatioo  on  magnetite. 

Named  BydropMte  in  allusion  to  the  water  present;  and  Jenkinaite  after  J.  Jenkins  of 
Monroe. 

41 6A.  DBRMATnr  BreiOunqfti  Char.,  104,  1832.    Massiye,  reniform,  or  in  crusts  on  serpentine, 
of  a  resinous  lustre  and  green  color.    Feel  greasy ;  odor,  when  moistened,  argillaceous. 
(MfmpoaUkm,  according  to  Ficinus  Qim.  G^.  zu  Dresden,  ii  215) : 

Si        £l      te      An      Ag      Oa      tftk    %G 

1.  35  80    0*42    11*38    2-26    23*70    0-83    0-50    26*20=100-08. 

2.  40*17    0-88    14*00    1*17     19-33    0-83     1-38    22-00,  S  0  48=100-09. 

Formula  (liCg,  te)*  Si*+6  'A  7,  but  probably  a  mixture.    B.6.  blackens  and  cracks. 
From  Waldheim  in  Saxony.    The  name  is  from  ^ip/io,  «JkMi,  alluding  to  its  occurrence  as  an 
incrustation. 

416.  OBHTBITB.    Nickel-^ymnite  ChiUh,  KelL  A  Tiedm.  Monatsb.,  ill  487, 1861.    Oentiiite 
Dana,  Am.  J.  ScL,  IL  xliy.  256,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incmstr 
ing. 

H.=3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
nnder  the  nail,  and  &11  to  pieces  in  water.  G.= 2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
translucent. 

Oomp.— 0.  ratio  for  ft,  Si,  fi=r2  -.3:8.  or  the  same  as  for  deweylite ;  formula  (}  (1^1,  'Ag)+i 
fi)*  Sl+I  ^  being  a  ni<dcel-gymnite.  Analyses:  1,  Oenth  (La);  2,  T.  &  Hunt  (fiep.  a.  Can., 
1863,  607): 

Si       «ri      te      iig      Ca       a 

1.  Texas,  Pa.  35-36        80-64        024        14*60        026        1909=100-19  Oenth. 

2.  liichipicoteu  Id.      88-60        30*40        2-25  3-56        4*09        17*10,  ^\  8-40=99-89  Hunt 

After  drying  at  a  temperature  above  lOO**  0.,  Hunt  obtained  (L  a)  Si  35-80,  ^1  32-20,  fi  12-20. 

Pjrr.,  etc— In  the  closed  tube  blackeus  and  gives  off  water.  B.B.  infUsiUe.  With  borax  in 
O.F.  gives  a  violet  bead,  becoming  gray  in  B.F.  (nickel).  Decomposed  by  muriatic  add  without 
gelatinising. 

OlMk^From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromic  iron ;  and  from  Webster, 
Jackson  Co.,  N.  C,  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple-green 
Incrustation ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
reported  firom  near  Malaga,  Spain,  with  chromite  and  talcose  schist;  and  by  Wiser,  from  Saasthal 
in  the  Upper  Yalais. 

BoUiaite  Breith.  (B.  H.  Ztg.,  xviii  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  Rottis  in  Yoigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  Uttie  lustre,  translucent  to  subtranslucent,  but  opaque  when  ear&y, 
with  H.=2~2-25,  and  G. =2-358— 2*370.  Winkler  deduces  the  formula  ^i  Si+i  fi;  and 
publishes  as  the  result  of  his  analysis  (I  c)  Si  89-15,  £l  4*68,  Pe  0-81,  ^i  85*87,  'A  11'17,  with 
Co  0*67,  Ou  0-40,  P  2-70,  As  080.  But  his  summation  of  these  numbers  is  100-79,  or  464  more 
than  they  foot  up ;  and  there  is  here  aa  unexplained  error.  The  mineral,  as  Brush  has  observed, 
Is  probably  nickel-gynmite. 
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417.  8AP0NITE.  Terra  porcellanea  particnliB  impalpalilnis  mollis,  |>t,  Briansoner  Ertta  pt, 
Smectis,  EngeUkWOkVdnk,  a  hwit  (LaodBend  i  ComwallX  Onmst^  76,  1768.  Seifenstein  (fr. 
Comwan)  ^apr.,  Schrift  nat  Ges.  Berlin,  tIL  168,  1787,  Beitr.,  iL  180,  v.  22.  Steatite  of 
Cornwall  Kirw^  Min.,  L  162,  1794.  Soapstone  pt  Pierre  i  Savon  K  BtijtotaX  Stfrnberg^  Ak. 
H.  StocklL,  1840,  163.  Piotine  Svanbergy  Fogg.,  liv.  267,  1841,  Ivii.  166.  Tbalite  Owm,  J.  Ac 
Fhilad^  IL  il  179,  1862. 

Massive.    In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drvin^.  G.= 2*266.  Ltistre 
greasy.  Color  white,  yellowish,  grayish-green,  bluish,  reddish.  Does  not 
adhere  to  the  tongue. 

Oomp. — A  hydrons  silicate  of  magnesia  and  alumina:  but  analyses  give,  naturaUj,  no  unilbcD 
results  for  such  an  amorphous  materiaL  Supposing  tne  alumina  present  as  kaohnUe,  the  rest, 
according  to  most  of  the  analyses,  is  a  silicate  allied  to  aphrodite^  as  if  the  mineral  were  a  mixture 
of  the  two.  Analyses :  1,  Klaproth  (L  c.) ;  2,  Svanberg  (1.  c.) ;  3,  Haughton  (PhiL  Mag..  IV.  x. 
263);  4,  Svanberg  (La);  6,  6,  Smith  ft  Brush  (Ajn.  J.  Set,  IL  xyL  868) ;  7,  8,  Beakirt  and  Keyter 
(Am.  J.  Sd.,  ILxviL  180): 

«ra      &        IS 

0-76    18-00=98-76  Klaproth. 

11-0=  100-2  Svanberg. 

18-92  Haughton. 

10-6O=10O-16  Svanberg. 

0-45  20-66=:98*84  Smith  k  Bnuh. 

0-81  15-66=99-22  Smith  k  Bmih. 

ttndeL  19*96  Beakirt 

0-16    012    tNuieC  Keyser. 


Si  £l  Fe      Mg  Ca 

1.  Cornwall     46-00  9-25  100  24-75  

2.  "  46-8  8-0  0-4  33-3  0*7 

3.  "      (1)42-28  7-21  2970  

4.  JPioUne  60-89  9*40  2*06  26-52  0*78 
6.  ThaHie  45-60  4-87  2-t)9  2410  107 
6.         "            48-89  7-28  2-46  2417  

44-07  4-72  1-70  21-49  3-75 


8. 


44-66 


7-79 


26-60  • 


*  CkmUtiw  •ome  IIzim. 


The  oxygen  ratio  for  &,  S,  Si,  S,  in  1,  is  about  2:1  :  6  :  3i;  in  2,  8i  :  1  :  6^  :  2^;  in  S,  3{: 
1 :  7  :  5i;  in  4,  2  :  1 :  5^  :  2 ;  hi  6,  3i  :  1  :  8]^ :  6i ;  in  6,  2i :  1  :  6i :  31;  in  7,  5  :  1  :  111 :  9. 

Pjrr.,  etc. — ^B.B.  ffives  out  water  and  blackens ;  thin  splmters  fhse  with  difficulty  on  tiie  edges. 
Decomposed  by  sulphuric  acid. 

Obs.— Occurs  at  Lizard's  Point,  OomwaB,  in  veins  in  serpentine ;  in  the  geodes  of  datofite  at 
Soaring  Brook,  near  New  Haven,  Ot ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  between 
Pigeon  Pomt  and  Fond  du  Lac,  in  amygdaloid  {thaUU  of  Owen);  at  Svftrdi^  in  Dalame  {piotiM 
and  aaponiie), 

Saponite  is  from  aapo^  soap;  and  piotine  from  ri6rn(,faL 

Another  similar  mineral,  associated  with  ohalilite  of  Thomson  in  amygdaloid  at  Antrun,  Ireland, 
afforded  von  Hauer  (Kenngott's  Mhi.  Not,  No.  11)  Si  4411,  &  10-90,  te  1*05.  Mg  18*01,  Ci 
6*74,  Mn  and  &  ir.,  ign.  24*07=99*88 ;  oxygen  ratio  nearly  4(  :  8  :  13^  :  12 ;  or  for  ft+S  aod 
Si,  1 :  1*8.  It  has  H.=2,  and  is  fragile ;  lustre  waxy ;  color  isabeIla-yello>w,  or  brownish.  Softens 
or  sladcs  in  water.    Soluble  in  muriatic  acid,  affording  pulverulent  silica. 

418.  PHOLBRXTB.    Fholerite  OuOlemin,  Ann.  d.  M.,  zL  489,  1826.    Fhderite  pt  of  memff 
authors.    Fholerite,  Pelitiscfae Felsittnffe  von C!hemnitz^  A.  Esiop^  Jahrb.  Vfa,  1869,  640. 

Orthorhombic.  In  rhombic  and  hexagonalscales,  like  thoee  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggr^ation  of 
scales. 

a=l-2-6.  G.=2-35— 2-67.  Lustre  of  scales  pearly.  Color  white, 
grayish-white,  greenish-white,  yellowish,  reddish-brown,  violet  Doubly 
refracting,  Knop. 

OoB^v-O.  ratio  for  S,Si,]S=:8  :  3  :  2;  Sl*§i*+4d=8iUca  19*8,  alnmUia  46*0,  water  16*7= 
100.  Analyses:  1,  2,  Guillemin  (L  o.);  8,  A.  Knop  (Jahrb.  Min.,  1869,  640):  4,  J.  L.  Smith  (Aflk 
J.  ScL,  XL  xi.  68) ;  6,  MaUet  (Shop.  Min^  1867,  SuppL  to  Append.,  p.  ir.) : 
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Si 

SI       Fe 

1.  TiDB 

42-93 

4207    

2.    " 

41-66 

43-36    

8.  Chemnitz 

39-34 

45-90 

4.  Schemnitz 

42*45 

42-81    

6.  JacksonTille,  Ala. 

4219 

41-80     0-82 

3tg       Oa       &         £[ 


ir. 


1-09 


1500=100  Gumemin. 
16-00=100  GufllemiiL 
14-76=100  Knop. 
12-92=9818  Smith. 
14-20=99-60  MaUot 


Pyr^eto. — ^Yields  water.  6.B.  inf\i8ible.  Gives  a  blue  color  with  cobalt  solution.  Insoluble  in  adds. 

Obs. — ^The  pholerite  of  Guillemln  was  Arom  nodules  of  iron  ore  in  the  coal  mines  of  Fins,  Dept. 
of  AUier,  France.  The  Chenmitz  mineral  is  fh>m  Niederrabenstein  (and  also  at  Zeisigwald,  eta), 
where  it  constitutes  a  rock  called  by'Naumann  peUtische  felsittuffe  in  the  Lower  C!oal  formation ; 
it  is  various  in  color,  but  is  shown  to  consist  of  crystalline,  colorless,  doubly  refracting  scales. 
The  SchenmitB  is  the  gangue  of  diaspore,  and  it  may  be  kaolinite  impure  with  <&aspore.  The  Jadc- 
BonvUle  in  a  kaolin,  and  may  be  kaolinite ;  the  axialysis  afforded  4-86  of  free  silica,  and  0*90  of 
undecomposed  material  which  above  is  ezduded. 

The  analyses  of  kaoliniie  have  been  referred  to  pholerite  under  the  idea  that  Guillemin's  analy- 
sis was  incorrect  But  the  analysis  by  Knop  appears  to  show  that  there  is  a  species  with  the 
pholerite  composition,  but  not  differing  from  kaolinite  in  its  physical  or  crystallographic  characters. 

Named  from  ^uAif,  a  scale, 

418A.  Teratoliie  Glocker  (Grundr.,  644, 1839 ;  Terra  miraculosa  Sazonise  C.  Richler,  1732 ;  Saz- 
onische  Wundererde  of  old  Oerm,  authors;  Eisensteinmark  Breith.^  Char.,  147,  1823,  301,  1882). 
A.  Knop  holds  (Jahrb.  Min.,  1869,  646)  that  the  teratolite  is  an  impure  lithomarge-like  pholerite, 
dosely  related  to  the  mineral  ftt)m  Chemnitz.  It  is  described  as  having  H.=2 — 2^,  and  G.=2-49 
—2-5;  color  varied  with  lavender  and  other  shades  of  blue,  and  spots  of  red,  and  rarely  pearl- 
gray.  It  is  from  an  amygdaloidal  rock  overlaid  by  coal  strata  at  Planitz  near  Zwickau  in  Saxony, 
It  contains  much  ozyd  of  iron ;  but,  according  to  Knop,  probably  is  a  mixture  of  pholerite  with 
some  fr^e  quartz,  pulverized  feldspar,  hydrate  of  iron,  carbonate  of  lime,  and  magnesia.  The  fol- 
lowing is  the  analysis  of  Sohuler  (Fieiesleb.  Orykt  Sachs.,  Heft  6): 


1.  Flanits 


Si        &        Fe      Sin     %     Ca      &         IS 
41-66    22-85    12*98    1*68    2*65    3*04    0-93    14*20  Sohuler. 


hexagonal 


419.  KAOLnnm.  Talkerde  von  schuppigen  TheUen  (fr.  Sonne  Adit,  Halsbrucke,  near  ]<Yei- 
berg)  Werrk,  Ueb ,  218,  1780.  Erdiger  Talk  ffofmann,  Bergm.  J.,  160,  1789 ;  KarsL,  Tab.,  82, 
1800.  ?  Talc  granuleux  K,  Tr.,  ill  1801.  Kacrite  pt  Brongn^  Min.,  i  606,  1807.  Schuppiger 
Thon  Karsi.,  Tab.,  91,  1808.  Nakrit  Breiih,^  Char.,  94,  318,  1882.  Pholerite  pt  Tnany  authors. 
Kaolinite  S,  W.  Johnson,  Am.  J.  ScL,  II.  xUil  861,  1867. 

Medulla  Sazi,  Oerm.  Steinmarck,  pc,  Agric^  Interpr.,  466,  1646  =  Lithomarge  pt  Kamat 
BreiOL,  Handb.,  IL  859,  1841  =  Steinmark  von  RochUtz  Klapr.,  vi  285,  1815.  Terra  Samia, 
Collyrium,  Aster,  P/»n.,  xxxv.  68.  Marga  porcellana,  Leucargilla,  pt,  WaU.^  22,  1747.  Terra 
Poroellanea  OronsL^  78,  1758.  Porcelain  Clay.  Kaolin.  Porzellanerde,  Porzellanthon,  Germ, 
Argiles  4  porcelaine  Fr,    Torre  i  foulon  pt  Fr.=^  Fuller's  Earth. 

Orthorhombic.  I  ^  7=120*.  In  rhombic,  -rhomboidal,  or 
scales  or  plates ;  sometimes  in  fan-shaped  aggrega- 
tions; usually  constituting  a  clay-like  mass,  either 
compact,  friable,  or  mealy ;  base  of  crystals  Uned  (f. 
413),  arising  from  the  eages  of  superimposed  plates. 
Cleavage:  basal,  perfect.  Twins:  the  hexagonal 
plates  made  up  of  six  sectors. 

H.=l-2-5.  G.=2-4-2-63.  Lustre  of  plates, 
pearly ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownish,  bluish, 
or  reddish.  Scales  transparent  to  translucent.  Scales 
flexible,  inelastic ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quite  divergent ;  bisectrix  negative ;  DeecL 
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Var«— 1.  ArgUUf&rvL  Soft,  daj4ike;  ordfaiaiy  kaofinlte ;  under  the  micioflcope,  if  not  witb- 
out,  Bbowing  that  it  ib  made  up  largely  of  pearly  scales.  The  constituent  of  moat,  if  not  all,  pun 
kaolin.    O.:^ 2-627,  ft,  Freiberg,  Breith.;  2*6,  fr.  Sdmedcenstein,  Clarke. 

2.  Farmifarm.    Mealy,  hardly  coherent,  consifiting  of  peaily  angular  scales,  anal  8-6,  9. 

8.  Indurated;  LOhomarge  {Sieinmark  Germ.).  Finn  and  compact;  H.=2— 2*5.  When  pal- 
▼erized,  often  shows  a  scaly  texture  (anaL  17-24).  a.=2'6,  fr.  Oalnsdorf;  solid  var.,  anal.  23. 
TkieeUe  of  Thomson  is  a  lithomarge  from  Scotland,  uaed  sometimes  for  slate  pendls ;  H. =2*5 ;  (t.= 
2-48— 2-66;  color  milk-white. 

4.  Femtginaue;  CanuU  Breith.  A  firm  lithomarge  of  a  reddish- white  or  flesh-red  color;  the 
color  owiDg  to  the  presence  of  some  oiyd  of  iron  replacing  the  alumma;  H.=2— 3 ;  G.=:2-543. 
Streak  colorless;  smooth  to  the  touch  (anal  15,  16).    Also  brownish-red  (anal.  21). 

Oomp.— O.  ratio  for  &  ^  £[=3  :  4 :  2;  whence,  if  half  the  water  be  basic,  (i]ft*+iSl)*Si'; 
(as  usually  written,  3i^Si*+2  ]d[)=Silica  46*8,  alumina  39*8,  water  13'9=100. 

Analyses:  1,  W.  &  Clarke  (Ann.  Ch.  Pharm.,  Izzz.  122);  2,  Pisani  (C.  R.,  liiL  1072);  3,  B. 
Miiller  (B.  H.  Ztg.,  zziv.  386);  4,  Qeuth  (Am.  J.  ScL,  XL  xxviiL  261);  5,  6,  Johnson,  Burton 
(Am.  J.  ScL,  IL  zliiL  3H  868);  7,  A.  Enop  (Jahresb.,  789,  1859);  8,  B.  Richter  (Fogg.,  xc.  820); 
9,  Stolba  (J.  pr.  Ch.,  xciv.  116);  10,  Smith  (Am.  J.  ScL,  II.  xL  58);  11,  Boussingault  (Ann. 
d.  M.,  IIL  V.  664);  12,  T.  a  Hunt  (Rep.  O.  Can.  1868,  496);  13,  Elaproth  (Beitr.,  yL  276);  H 
Baur  (Ber.  Ak.  Wien,  xxlL  693);  16,  Klaproth  (Beitr.,  yL  285);  16,  Nascholz  (Ber.  Isia  Dresden. 
1866,  138) ;  17,  Rammelsberg  (Min.  Ch.,  576) ;  18-21,  ▼.  Hauer  (Jahrb.  G.  Reichs.,  yiL  129, 362); 
82,  28,  Fikenscher  (J.  pr.  Ch.,  bcxxix.  461);  24^  Ranunelsberg  (L  a);  25,  26,  R.  D.  Thomson  and 
Richardson  (Thorn.  lOL,  L  244): 


=100-71  Caait 

100*8  Pisani. 

=  100-28  MuUer. 

^A  0-17=100'47*  Genth. 

=99-76  Johnson. 

undet  2-95=100  Burton. 

i=l00  Enop. 

=99*82  Richter. 

=100  Stolba. 

=99-96  Smith. 

100  Boussingault 

=99-66  Hunt 

=99-76  Klaproth. 

=99-98  Bauer. 

=98-60  Elaproth. 

alk.  0-21=99-67  Nasdiold. 

=  100-36  Ramm. 

=98-44  Hauer. 

=9906  Hauer. 

=100-55  Hauer. 

=99-80  Hauer. 

=99*50  Fikenscher. 

=99-72  Fikenscher. 

=100  Ramm. 

=99-46  Thomson. 

=100-24  Richardson. 

^  OonUins  toiM  free  illloa. 


Pyr.,  eto«— Same  as  for  nholerite. 

The  mineral  firom  Chaudiere  Falls  exfoliates  in  white  cauliflower-like  shapes  (Hunt). 

Obsw— Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  the 
feldspars  of  granitic  and  gneissoid  rocks  and  porphyries.  In  some  regions  where  there  rocks  have 
decomposed  on  a  laige  scale,  the  resulting  day  remains  in  vast  beds  of  kaolin^  usually  more  or 
less  mixed  with  free  quartz,  and  sometimes  with  oxyd  of  iron  fh>m  some  of  the  other  miLcrals 
present  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal  formation. 
It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Va.  Also  met 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  oral  formation  at  Cache-Apr§8  in  Belgium;  also  in  the  same  at  Sdilan  in  Bohemia, 
and  at  Rohe ;  in  argillaceous  schist  at  Lod^Te,  Dept  of  mrault,  France ;  at  the  Binigkeit  mine 
at  Brand,  near  Freibeig^  and  elsewhere  hi  Saxony ;  as  kaolin  at  IHendorf  (Bodenmais)  hi  BaTaria; 


Si 

XI 

9e 

Ag 

Oa 

fl 

1.  SchnedEenstehi 

46-76 

39-69 

— u- 

0-94 

18-42= 

2.  Lod^ve,  Fr. 

47-0 

89-4 



14-4=: 

3.  Freiberg,  Sax. 

46-74 

89-48 

14-06= 

4.  Tamaqua,  Pa. 

(1)46-90 

89-60 

— 

— 

— 

13-80, 

6.  Summit  Hill,  Pa. 

46-98 

39-81 

14-02= 

6.  Richmond,  Ya. 

48-66  » 

35-61 



.— 

12-88. 
[14-8«i: 

7.  Zeisigwald,  Sax. 

49-91 

36-28 

— . 

8.  Altenberg,  Sax. 

46-63 

89-89 

— 

— ~ 

0-fiO 

18-70= 

9.  Schlan,  Bohem. 

47-93 

36-78 

15-29= 

10.  Naxos 

44-41 

41-20 

_— 

— 

1-21 

1314= 

11.  N.  Grenada 

46-0 

40-2 

.... 

— - 



14-8= 

12.  Chandi^  Fails 

46-06 

88-87 

0-68 

0-61 

14-00= 
14-50= 

13.  Aue,     Kaolin 

46-00 

39-00 

0-26 

... 

14.  ZetcUtz,     <' 

48-61 

88-90 

... 

... 

12-47= 

16.  Rochlits,  Oarnat 

46-26 

36-50 

2-75 



14-00= 

16.        '* 

4609 

38-13 

1-79 

019 

._ 

14-29, 

17.  Rumpelsberg,       LUhonL41'Z$ 

40-28 



1*44 

12-36= 

18.  Reuc^  Bohem., 

II 

48-18 

39-60 

<r. 

— - 

tr. 

15-71  = 

19.  Saszka,  whUe, 

»t 

4519 

37-92 

0-93 

16-01  = 

20.       "       yeOotff, 

ii 

44-37 

39-70 

tr. 

0-96 

16-58= 

21.       »*       bnk.-red, 

ii 

44-54 

38-00 

6-35 

— 

0-51 

15-90= 

22.  Cain8dorf;t(^.yV-ui&2e, 

if 

46-82 

39-42 

— 

— — 

..... 

14-26= 

23.          «         "  aokd, 

(t 

46-20 

39-72 



—  , 

13-80= 

24.  Schlackenwald, 

u 

43*46 

41-48 

0-37» 

'l-20 

13-49= 

26.  Tweed,  Jlkswfe, 

It 

44-80 

40-40 



0-50 

0-76 

18-50= 

26.        "            " 

tc 

48-80 

4010 

0-94 

0-55 

0-64 

14-21= 

*AfterMi»u«ttngoz7d  of  iron  0-18.  OaOO'M,  b7  nmrUtlo  acid  (Ctantb).         ' 

e 

N»0. 
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at  Zeifligwald  near  Cbemnits ;  as  the  gangae  of  topas  at  Schneokenstein ;  with  emery  and  mar- 
garite  at  Kazoa ;  as  the  gangae  of  diaspore  at  Schemnitz ;  as  the  material  of  pseadomorphs  after 
prosopite  at  Altenberg  (anal.  8),  showing  well  the  hexagonal  scales  (Johnson  &  Blake) ;  with 
fluor  at  Zinnwald,  a  white  powdery  substance  consisting  of  hezag.  scales ;  at  Bochlitz  {caarruU)  in 
a  porphyritio  rock ;  in  seams  in  an  argillaceous  rock  on  the  Tweed  {tuesUe^  tlie  Latin  name  of 
which  place  is  Tuesia,  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1765);  it  affords  material  for  the  famous  Sevres  porcelain  manufactory.  The  dark-colored 
day  of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  laminae  (J.  &  B.). 

Jxk  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del ;  at  various  localities  in  the 
limonite  region  of  Vermont  (at  Branford,  etc.))  Massacbusetis,  Pennsylvania ;  Jacksonville,  Ala. ; 
Edgefield,  S.  G. ;  near  Augusta,  Ga. ;  and  Johnson  &  Blake  observed  transparent  hexagonal  scales 
abundantly  in  a  blue  fire-day  fh)m  Mt  Savage,  Md. ;  in  the  white  day  of  Brandon,  Y t,  Beekman, 
K.  Y.,  Perth  Amboy,  N.  J.,  Reading,  and  a  locality  in  Ghester  C!o.,  Pa.,  Long  Island,  and  in 
white  and  colored  days  of  various  other  places.  Near  Richmond,  Ya.,  the  mealy  constitutes  a 
bed  of  considerable  extent  in  the  Tertiary  formation;  at  Tamaqua  and  Sunmiit  Hill  in  (3arbon 
Co.,  Pa.,  it  occurs  hi  the  Goal  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Ghaudidre  Falls,  filling  seams  or  fissures,  often  ^  in.  thick,  having  an  unctuous  feel,  and  consist- 
ing of  minute  soft  scfdes. 

The  characters  of  this  spedes  have  been  well  defined,  and  its  relation  to  kaolin  explained,  m  an 
artide  by  Johnson  Jb  Blake  (L  c.^  by  whom  the  name  kaoUnUe  was  proposed  They  show  that 
Forofaammer's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaollnite ;  and  that  the  two 
are  one  in  spedes  chemically  and  physically.  They  point  out  that  much  lithomaige  should  be 
indnded,  and  that  the  hexagonal  soiles,  which  the  massive  mineral  presents  under  the  microscope, 
may  be  detected  in  all  kaolin,  and  also  in  some  dark-colored  fire-days,  although  much  mixed  with 
Impurities.  They  also  show  that  the  plasticity  of  the  kaollnite  depends  on  the  fineness  of  the 
material,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaollnite  and  pholerite  may  disappear  on  further  chemical  investigation. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  ^  cX  who  placed  it 
under  talc  It  afterward  took  the  name  of  earthy  uic,  as  used  by  Hoffhiann  in  1789  (1.  c).  The 
acute  Earsten  pronounced  it  a  scaly  cUvy  (xhuppige  Tfumy  and  arranged  it  accordingly  in  1808 
(1.  c.) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1807  Brongxdart  made 
the  spedes  naerUe  (L  cX  for  a  funbU^  anhydrous,  pearly  poUuhrmica^  analysed  by  Yauquelin 
(aifording  gi  50,  £l  26,  Fe  5,  Ca  1*5, 1. 17*5),  and  referred  to  it  doubtingly  the  earthy  to&i,  in  a 
note,  without  any  knowledge  of  it  Hausmann,  in  1818  (Handb.,  500),  says  that  the  schuppige 
2blc  of  Andreasberg  in  the  Harz  (which  he  says  is  wrongly  called  buUermUchsilber)  may  perhaps  be 
sckuppige  Hydfra/rguku  (hvdrate  of  alumina)  or  Thon^  but  an  analysis  was  needed  to  dedde  it..  Hoff- 
mann, in  1815  (Handb.,  iL  b,  268),  makes  it  his  first  variety  of  talc^  but  queries  its  nature,  and 
dtes  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  1832  (L  c)  Breithaupt  gave  the  Saxon  mineral  the  name  naerUe  (nakrltX  without  any  appar- 
ent reference  in  the  place  to  Brongniart*s  or  Yauquelin's  previous  use  of  this  name.  But  he  at 
the  same  time  questions  whether  it  may  not  be  identical  with  pholerUe  (which  had  been  described 
in  1825).  Since  then  the  spedes  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
incorrectly  analyzed  by  Guillemiu  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Handb.,  89 IX 
adopts  this  view,  putting  pholerite  of  Gulllemhi  under  nacriie ;  and,  moreover,  he  attributes  his 
name  nacriie  to  Yauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaollnite 
by  Johnson  and  Blake  appeared 

Breithaupt,  in  1882,  stated  that  the  scales  wore  hexagonal ;  and  again  in  his  aooount  of  the 
**  nakrit "  of  Brand  near  Freiberg.  A.  Knop,  in  1859  (Jahrb.  Min.  1859,  594),  describes  with  detaU 
the  crystallization  of  the  Schneckenstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
H  and  gives  the  angle  /A  7=118^  Desdoizeanx,  in  his  Mineralogy  (1862^  shows  that  opticaUy 
the  scales  fVom  Brand,  near  Freiberg,  are  ortborhombic,  and  makes  the  angles  120**  and  60° ;  and 
Johnson  &  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 

The  name  KaoHn  is  a  corruption  of  the  Ghinese  KauUng^  meaning  high^Hdge,  the  name  of  a  hill 
near  Jauchau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Chinese, 
with  which  the  kaolin  is  mixed  in  Ghina  for  the  manufacture  of  porcelain,  is  a  quartzose  fdd- 
spathic  rode,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was  first  given 
to  the  china-ware  by  the  Portuguese,  f^om  its  resemblance  to  the  nacre  of  the  sea-shells  PorceU 
lana  (GyprseasX  they  supposing  it  to  be  made  fVom  egg-sheUs,  fish-glue,  and  fish  scales  (B.  W. 
Williams). 

4120,  HALIiOTSITB.  HaUqysite  Berfhuir,  Ann.  Gh.  Fbys.,  xxxiL  332,  1826.  GkJapektit, 
Gummit,  BreWu,  Ohar.,  99,  1882.  GHagerit  BreWu,  Handb.,  357,  1841.  Smectite  SaiveUU^  Ann. 
Gh.  Phys.,  m.  xxxL  102,  1851.  Stdnmark  or  lithomarge  pt,  Pseudo-Steatite  pt,  ak)a8eool- 
Ute,  Sh^^  liin.,  1857,  App.  to  SuppL,  p.  iii. 
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?  Lensnit  Jclkn^  Ghem.  Schrift,  t.  193,  1816.  T  Severite  Bsud,  Tr^  1824,  in  Indexi  and  iL  36, 
1832.    ?  Kertsdunsklte  lUmmmaloL    Bole  pt 

MasBive.    Clay-like  or  earthy. 

H.i=l— 2.  G.=l*8— 2-4.  Lustre  somewhat  pearly,  or  waxy,  to  dull. 
Color  white,  grayish,  greenish,  yellowish,  bluish,  reddish.  TrauBlucent 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  water, 
with  an  increase  of  one-fifth  in  weight.  Fracture  concnoidal.  Hardly 
plastic. 

Var. — 1.  OrdAnary,  Earthy  or  wa^  in  lustre,  and  opaque  masBlve.  ChlapecbiU  is  the  faaUoj- 
site  of  Anglar.  PaeudosieatUb  of  Thomson  k.  Binney  is  an  impure  Tarioty  (anaL  8,  9),  dark  green 
in  color,  with  H.=2*26,  G.=2-469.  Cflageriky  from  Bergnersieuth  in  Bavaria  (anaL  10, 11),  is  proved 
to  be  halloysite  by  Fikenscher ;  it  is  white  to  yeUowish-white ;  G.=2«36— 2*882 ;  H.=2 — 2*5. 

2.  Smectite  of  Salvetat  is  greenish,  and  in  certain  states  of  humidity  appears  transparent  and 
ahnost  gelatinous ;  it  is  from  Gond6,  near  Houdan,  France.  Breithaupt's  Gummite  (Char.,  99,  1832) 
is  a  "  gum-like  halloysite,"  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Efandbuch,  where 
the  same  locality  is  mentioned,  he  quotes  Berthier's  analysis  of  coUyriie  from  the  Pyrenees. 
OlosaecoUite  is  mUk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opaline 
in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Ruing  Fawn,  Dade  Co., 
Georgia. 

8.  Lenziniie  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  Kail  in  the 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  Yilate,  near  Ghanteloube,  in  France.  Leonhard 
considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatinizing  in  acids. 
Kamed  after  the  German  mineralogist  Lens.  Nertachinskite  of  Bazoumovski,  a  whitish  or  bluish 
earth  from  Nertschinsk,  has  been  referred  to  lenzinite.  Severite,  or  lenzinite  of  SL  Sever,  was 
first  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  de  Phya,  Izxxvl  251,  1818).  It 
has  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongue,  and 
makes  no  paste  with  water;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferoua  Tertiaiy 
at  St  Sever  in  France.    It  is  not  dear  whether  it  belongs  here  or  to  kaolinite. 

4  Bole^  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  clays  containing  more  or 
less  oxyd  of  iron,  which  also  have  about  24  p.  a  of  water ;  the  iron  gives  it  a  brownish,  yellow- 
ish, or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropionot  Glocker  (Syn.,  188, 1847)  is  a  dark  brown  to  black  bole ;  it  is  the  Bergeeifs 
of  Werner  (Ueb.  Cronst,  189,  1780),  having  a  greasy  feel  and  streak,  and  H.=l — 2 ;  the  oolor  is 
attributed  to  bituminous  matters  present  It  is  from  Olkutsch  in  Poland.  "Where  it  belongs  is 
doubtful  The  analysis  below  by  Bucholz  is  of  a  similar  kind  from  Thuringia ;  but  its  identity 
with  Werner's  Polish  Bergaeife  is  not  certain. 

Oomp.— 0.  ratio  for  fi,  gi,  1^=3:4:  3;  (ifi"+f  £l)' SiVafi  or  (;&Si*+8fi)=SiUca  43*3, 
alumina  37-7,  water  190=100.  Analyses:  1,  lA,  2,  Berthier  (Ann.  Gh.  Phys.,  I  c.,  Ann.  d.  ML, 
IIL  iz.  500);  3,  Bufl^noy  (lb.,  iil  393);  4,  Oswald  (J.  pr.  Ch.,  zii.  173);  6,  Monheim  (Verb,  nat 
Ver.  Bonn,  v.  41,  Bamm.,  4th  SuppL,  221);  6,  Sauvage  (Ann.  de  M.,  lY.  x.  77) ;  7,  Salvetat  (Ann. 
(3l  Phys.,  IIL  xxxL  102);  8,  9,  Thomson  and  Bmney  (Ed.  N.  PhiL  J.,  xvi  66);  10,  11,  Fiken- 
scher (J.  pr.  Ch.,  Ixxxix.  459);  12,  y.  ECauer.  (Jahrb.  G.  Beichs.,  826,  1863);  18,  Pisaui  (C.  R.,  lii. 
810) ;  14,  John  (1.  c.) ;  15,  Salvetat  (L  c.) ;  16,  17,  Lowig  ("  Leouh.  Orykt,^'  but  not  found  in  it  by 
the  author);  18,  Wackenroder  (Eastn.  Archiv.,  xL  466);  19,  ZeUner  (Jahrb.  Min.,  18S5,  467); 
20,  Bucholz  (Gehlen's  N.  J.,  iiL  597): 

gi      £l       9e      &g      Ca       ]$ra  &       fi 

39-5    84-0    26-5=100  Berthier. 

-  16*00=100  Berthier. 

-  160=9915  Berthier. 

-  24*83 =99*1 5  Dufrenoy. 

24-25,  %0*25=99-65O. 

-  28-69,2rl*23=98*46M. 

-  24=100  Sauvage. 

0-4         21-7,Si^Ll*6=101*62a 

-    20-22  Mn<r.=99*36T. 

-  18*68  An  W.=99-60  B. 

.  20*54=99-68  Fikensch. 

-  21-16=99*65  Fikensch. 

-  18-40=99  47  Hauer. 

-  21-8=100*6  Pisani. 


1.  Anglar 

lA.    "    dcied at  100** a  4494  89*06 


2.  Hottsscha 

8.  La  Youlte 

4.  Miechowitz,  ^esia 

6.  Altenberg 

6.  Ecogne 

7.  Cond^  SfMcHU 

8.  Blackburn 

9.  »* 

10.  Glagerite^  compad 
U.         "        earthy 

12.  St  Sever,  Severite 

13.  Georgia,  Gloeaec 


46-7    86*9 

40-66  38-66  

40*26  80-00  

40-31  88-28  

42        80       

48-0  S2*5^el'20 
41*89  22-06  6-62 
42-78  22-68    6*31 

42-85  36-14 

3712  41*27  

44-42  86-00 

40-4    87*8    


0-03 
6*16 
6*76 


0-6 


1*02 
2-42 
2-64 


0*66 
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Si      £l       Fe 

Ag 

Ca       Sa       fe       tt 

14.  Eifel,     LtmzinUe 

876    87-6    

26-0=100  John. 

16.  Ohanteloube, " 

86-36  36-00   1*95 

0-18 

0-60         21-60,  Si  gel  2*0,  quarta 

1-64=100-18  Salvetat 

16.  Ettioghauaen,  Bole 

42-00  2414  10-03 

0-48 

0-52    24-08=101-06  Lowig. 

17.  0.  de  PrudeUea,  " 

41-06  26-08    8-09 

0-60 

0-45     24-02=99-14  L6wig. 

18.  Sasebuhl.            ** 

41-9     20-9    12-2 

24-9=99-9  Wackenrodet 

19.  Striegao,             " 

42-00  20-12    8-63 

2-01 

2-81    0-50  24-00=99-97  Zellner. 

20.  Thariugia.  Orqtrian. 

44-0     26-6      8-0 

0-6      20-6-99-6  Bucholz. 

Pelletier  obtained  for  tho  severiie  (L  c.)  Si  50,  ^  22, 1^  26=98.  Shepard  made  the  glossecdOitt 
erroneously  a  hydrated  silica  containing  1 7  p.  c.  of  water. 

Pyr.,  etc.— Tields  water.  B.B.  iufusibla  A  fine  blue  with  cobalt  solution.  Decomposed  by 
adds. 

Glosseoollite  is  decomposed  by  hot  sulphuric  add,  Pisani. 

Obs. — Occurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 
rocks,  being  derived  fh>m  the  decomposition  of  some  aluminous  minerals.  The  Halloydte  of  Hous- 
scha  is  derived  from  graphic  granite. 

Afpbnsiz  to  Glats. 
The  following  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtftil  character: 

420 A.  SixoPTTB  Hauam.,  Handb.,  1847;  EivMffK?  Theophr,;  Bubrica  Vt^niv.;  Sinopis  Pliny; 
Sinopische  Erde  Klapr^  Beitr.,  iv.  346 ;  Bol  de  Sinopis  Beud,  A  dayey  earth  of  a  brick-red  color 
dotted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Elaproth  was  from  Ana- 
tolt%  Asia  Minor.  The  sinopio  earth  of  the  andents  was  brought  from  Oappadoda,  and  used  as 
a  red  paint,  and  may  have  been  a  red  ochro.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
earth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  tiie  puro  kind  because 
it  was  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  clay— the  day  be- 
coming red  owing  to  the  hydrated  ozyd  of  iron  present)  which  was  freed  from  its  water  by  the 
heat 

420B.  Meuiotb  GlocheT  (Syn.,  186,  1847 ;  Gelb-Erde  pt  Wem.,  Hoflftn.  Min.,  ii.  b,  210;  Argile 
ocreuse  jaune  pt.  B.\  Yellow  ochre  pt.)  is  a  yellow  dayey  material,  looking  like  jeliow  ochre,  more 
or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  Gk= 
2*24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Amberg  in 
Bavaria.  Other  reported  localities  are  Munden  and  Schonimcen  In  Hanover;  Wehrau,  Prussia; 
Robschiitz,  Saxony;  Yierzon  (whence  sometimes  called  Ftersonife),  Dept.  of  Cher,  and  Pourrain, 
Dept  of  Yonne,  France. 

4200.  OcHRAN  BreiOLy  Char.,  100,  1882.  A  kind  of  "bole"  of  a  yellow  color  from  Orawitza, 
a  little  greasy  in  feel,  with  H.=l— 2,  and  Q.=2-4— 2*6;  streak  pale  yellow  to  colorless. 

PuNTHiTB  Thorn.  (Min.,  L  328)  is  a  brick-red  day  from  Antrim,  Ireland,  having  Q.= 2*342,  and 
H.=2*75,  and  not  adhering  to  the  tongue. 

Analyses :  1,  Klaproth  (L  c.);  2,  Thomson  (L  a);  3,  Kersten  (Sohw.  J.,  Ixvi  31);  4j  KUhn 
(Schw.  J.,  IL  466) : 

Si            £1  9e  Oa  Nad  fi 

\.  Sinopite           82-0  26*6          21-0           1-6  17-0=98-0  Klaproth. 

2.  JTeZtntfa            33*23  14*21  87-76  Ag  1*38         13*24=99-82  Kiihn. 

Z.  PlitOhUe           80-88  20-76  26*16        2*60         19*60=100  Thomson. 

4.  Ochran  31*3  48*0  12  21-0=96-6  Kersten. 

These  odureons  davs  are  probably  only  mixtures.  Yon  Hauer  obtained  from  a  "  melinito  *'  of 
unknown  locaUty  (JiJirb.  a.  Beiohs.,  1868, 428)  Si  46*60,  ^\,  Fe  4082  (in  one  trial  9e  14-92),  Oa 
0-39,  fl:  11-60=100. 

420D.  O&AvrtZTFB  ^eO^,  Handb.,  366, 1841.  Massive  and  in  nodules,  and  resembling  hallf^* 
Bite,  but  heavier.    H.=2— 2i;  G.=2-701;  lustre  waxy;  color  greenish-white;  unotaous.    It  is 
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enppoaed  to  be  a  hydroas  alaniinoiis  iflictte  oootdning  onjd  of  ifii&    In  ibe  gkas  tabe  yiekis 
much  water.    B.B.  yields,  aooording  to  Plattner,  with  sods  and  borax  on  charcoal,  a  alag  wbich 
is  yellow  while  hot  and  white  on  oooling.    The  oxyd  of  zinc  is  probacy  present  as  a  mixture  io 
the  clay. 
From  Orawitca,  TransylTania,  with  calamine. 

420E.  HymnA  Jhrehhanmer  (Jahreak,  xxfiL  366, 184S).  A  white  or  reddish  day  reanltittg 
from  the  action  of  snlphuric  and  carbonic  adds  on  the  ferriferous  days  of  KrisuTig^  Icsaiand. 
Composition  Si  60*99,1^1  7*89,  Fe  31-31,  Mg  19-96,  f\  0'46=100D1. 

420F.  Exmnun  (KeffekOHh  fUcher,  Mem.  6oa  Nat  Kosoou,  L  60,  1811).  A  peail-gray 
to  girayish-white  lithomarge,  fh>m  the  Crimea,  baring  a  greasy  feel,  and  somewhat  adhering  to 
the  tongue,  with  G.=:2-40,  John.  John  obtained  (L  cl)  Si  46*00,  Si  14*00,  9e  13-25,  Ca  3-36, 
Na  Cl  1-60,  'A  22*00,  manganese,  dirome  (7),  magnesiai,  and  loss  8*00.  Becomes  hard  eix>ugh  to 
scratch  g^ass  by  calcination.    It  is  STidently  merely  a  clayey  mixture. 

K^ekU  Tartaronm  (of  the  Tartars)  was,  according  to  Cronstedt  (IGn.,  T9,  1768),  a  yeUowisb- 
white  lithomarge  from  Tartary,  used  there  as  a  substitute  for  soap^  It  has  been  referred  to 
sepiolite  by  some. 

420G.  llBLOFsm  BreUh.  (Handb.,  iL  360, 1841).  Melopsite  is  tranduoent,  whita,  yenowish, 
grayish,  or  greenish,  has  a  small  oonchoidal  firactnre,  adheres  a  little  to  the  tongue,  and  resembles 
ill  texture  the  flesh  of  an  apple  (whence  the  name  from  nnx^f,  appie^  and  M^r,  metU^  efe.)  Aooord- 
ing to  Plattner,  it  consists  of  Bihca,  alumina,  a  Mttle  magnesia  and  oxyd  of  iron,  with  ammonia, 
water,  and  some  bitumen.    It  affords  in  a  glass  tube  **  less  water  than  glagarite." 

420H.  AoHTASAOOm  Rmntm,  before  1847  (Olocker's  Srn.,  806, 184T.  Achtanndit  bad  orflkv.). 
MassiTO ;  earthy.  Soiling  the  fingers  like  chalk.  Also  in  tetrahedral  omtals,  or  oombinatkms 
of  a  dodecahedron  and  tetrahedron,  but  evidently  psendomorphous.  Ookir  grayish-white  to 
greenish-gray ;  lustre  none;  fracture  earthy.  On  the  AchtarMda,  a  tributary  to  the  Wilui  rirer, 
at  a  locality  of  idocrase,  and  contafaiing  crystals  of  idoorase  unbedded  fai  it;  also  7  m.  distant, 
near  Wihii  on  Ht  Uegemat,  with  grossularite.  Contains  sUidL  ahimina,  oxyd  of  iron,  fime, 
magnesia,  and  water.  Suppoied  by  Breithaopt  (B.  H.  Ztg.,  186i\  370)  to  be  pseudomorphous 
after  helTite. 

421.  8AMOXTB.    Jkma,  Ifin.,  888,  1860 ;  and  QeoL  Bep.  SrpL  Bxpi,  834^  1849. 

\ 

Btalactitic,  with  a  lamellar  stractnre.  ^v 

H.=4— 4*5.    G.=1'7— 1-9.    Lufltre    resinous  in  the  ^Aacture.     Color 

white,  grayish,  or  yellowish.    Translucent  to  subtranslucent,  not  adhering 

to  the  tongue  nor  plastic,  being  too  hard. 

Oomp.— Analyses :  B.  SQliman  (L  a): 

Si  Si  ttg        JTa  fi[  CaC 

1.  81*26        87-31        0-06        0*06        8046        0«01=99D4.    G. =1-69^1*^13. 

2.  3d-l4        81*96        1*06  tr.         80*80        1*31=10016. 

AnaL  1  gi^es  the  0.  ratio  8  :  8  :  6,  and  formula  Sl*Si"+10&  Na  3  corresponds  nclbriy  to  Si* 
Bi*+10H[+iHSi].  The  mode  of  origin  of  the  mineral  renders  quite  probable  theVpresenoe 
of  some  opal-sUica.  > 

Pjrr.,  eto^— B.B.  hilhsible.  In  nitrto  or  muriatic  add  gelatinises,  kayhig  a  portion  of  jriBca  in 
flakea. 

Obs^— Forms  stalactites  and  stalagmites;  the  former  km  conical;  the  latter  flattened  hemi- 
spherical in  shape,  with  a  width  of  3  indies  or  so,  smooth  at  surfoce.  They  consist  within  of 
a  series  of  thin  plates  dosely  adhering.  When  fresh  they  were  soft  enourii  to  be  cut  with  a 
knife,  but  hardened  on  exposure.  They  occur  in  a  ktva  cavern  on  the  south  side  of  tte  extinct 
▼doanic  island  of  Updu,  of  the  KaTigator  or  Samoa  group;  the  oa?em  was  a  passage  some  faon- 
dreds  of  yards  long,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpendkmlar  descentof 
36  feet,  and  extending  toward  and  beneath  the  see,  and  also  up  the  monntdn  to  an  unasoertaiaBd 
distance.  Its  sides  and  bottom  were  hi  places  corered  with  the  samdte^  which  had  been  fonaed 
from  the  percolating  waters.    The  overlyhig  rode  was  about  16  feet  thick. 

Samotie  of  fiUUman,  Jr.  (Dan»%  Bxi^  Exp.  GeoL  Bep^  T82),  is  a  kind  of  fddspar  hicorre^ 
analjied;  probably  labradorite. 


eiio,  n 
a=i*6o\i- 

G.=l*80^ 
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422  FINZm. 

Amorphous ;  granular  to  cryptocrystalline ;  usually  the  latter.  Also  in 
crystals,  and  sometimes  with  cleavage,  but  only  because  pseudomorphs,  the 
form  and  cleavage  being  those  of  the  minerals  from  which  derived.  Rarely 
a  submicaceous  cleavage,  which  may  belong  to  the  species. 

BL=2-5--3-5.  G.=2-6— 2-85.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  dull  ^en,  brownish,  reddish.  Translucent 
— opaque.    Acts  like  a  gum  on  polarized  light ;  Descl. 

Oomp.,  Var.— Finite  is  esaentiaDj  a  hydrous  alkalino  silicate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  yaries  much  in  composition,  and  numerous  species  have  been  made 
of  the  mineral  in  its  various  conditions.  If  oystals  of  staurolite  may  vary  20  p.  c.  in  the  propor- 
tion of  silica,  much  more  should  a  massive  mineral  which  has  been  made  by  the  metamorphism 
of  other  minerala  Variations  would  naturally  exist  from  the  presence  of  some  of  the  unaltered 
original  mineral,  or  of  some  of  its  ingredients  in  an  uncombined  state ;  and  in  the  case  of  rock 
masses,  trom  mixture  with  free  quarts,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  Tsrieties  of  pinite  here  admitted  agree  doeely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present,  and  their  variations  are  such  as  are  reasonably  attributed  to  the 
above  causes. 

The  0.  ratio  for  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analyses,  is  8  :  4  : 1, 
whence  the  formula  (i^+i(ft',  S))*§i"=.  if  ft=ft  and  ft*  :  fi=I  :  8,  Silica  46-0,  ahunina  861, 
potash  120,  water  6-9=100 ;  or,  if  &=i Ag+f  ^  and  &•  :  8=1  :  6,  =Silica  46-9,  alumina  82-7, 
magnesia  2-6,  potash  12*0,  water  6*9=100;  or,  if  ftg  :  £[=6  :  7  and  ft*  :  fi=l  :  6,  =Silioa  46*2, 
alumina  83-0,  magnesia  3*3,  potash  10*6,  water  6*9=100.  The  mineral  is  related  chemically,  as 
it  is  also  physically,  to  serpentine  (which  has  the  0.  ratio  8:4:2);  and  it  is  an  alkali-alumiua 
seipentine,  as  pyrophyllite  is  an  alumina  talc 

The  different  kinds  are  either  pseudomoiphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scap- 
olite;  (4)  some  kind  of  feldspar;  (5)  spodumene:  or  (6)  other  aluminous mhiextd ;  or (7)  dissem- 
inated masses  resembling  indurated  talc,  steatite,  lithomarge,  or  kaolinite,  also  a  result  of  altera- 
tion ;  or  (8)  the  prominent  or  sole  constituent  of  a  metamorphio  rock,  wbich  is  sometimes  ttpinUe 
echut  (analogous  to,  and  often  much  resembling,  (akoee  eefUatf  and  still  more  closely  related  to 
pyrophyUOe  eehieii.  As  argillaceous  shale  often  consists  of  pulverised  feldspar,  its  conversion  into 
pinite  schist  would  be  whoUy  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
is  not  possible  to  arrange  all  the  varieties  under  the  above  heads.  The  following  are  the  names  that 
have  been  introduced,  and  the  characters  of  the  substances  to  which  th^  are  applied : 

Yar.  1 .  Pnrm.  Speckstein  [fr.  the  Pini  mine  at  Aue,  near  Schneeberg]  Hqfmann,  Bergm.  J.,  1 66, 
1789 ;  Kieselerde+Thonerde,  eta,  Klapr.,  lb.,  327,  1790.  Pinit  JEorsten,  Tab.,  28,  73, 1800.)  The 
original  pinite  is  in  6-  to  9-«Lded  prisms ;  color  brown.  Occurs  in  granite,  and  is  supposed  to  be 
pseudomorphous  after  iolite.  Also  found  at  St  Pardou'x  in  Auvergne,  at  the  Puy  de  Dome,  in 
deoomposing  feldspar  porphyry ;  at  Milhlenthal,  near  Elbingerode,  the  prisms  12-sided,  lustreless, 
with  H.=2->8.    AnaL  1-7. 

S.  OnsiCKrnD  (fr.  Greenland,  AUcai^  Ann.  Phil,  ii  1813).  In  6-sided  prisms,  probably  pseudo- 
morphous after  nephelite.  H.=3*5.  G.=2'78— 2*86.  Color  grayish-green,  olive-green,  to 
brownish.  Brought  by  Gieseck^  fVom  Akulliardsuk  and  Kangerdluarsul^  Greenland,  where  it 
occurs  in  compact  feldspar  Also  of  similar  characters  fVom  a  pyroxene  rock  at  Diana,  N.  Y.,  the 
prisms  often  large,  and  with  the  bassl  edges  replaced  by  a  plane  indined  about  136"  to  the  base. 
AnaL  8-11. 

(&)  Lyihrodea  Earsten  (Has.  Ges.  Fr.  BerUn,  iv.  78,  1810;  John,  Oh.  Unt,  L  171;  Splittriger 
Wemerit  ffauem.,  620,  1818)  has  a  little  less  silica  and  more  alumina  than  the  above  (anaL  12), 
but  is  otherwise  essentially  the  same ;  it  is  imperfectly  lamellar,  scaly  in  firacture,  greasy  in  lustre ; 
yellow,  flesh-red,  brownish-red,  or  spotted  with  greenish  and  yellowish ;  G.=2*61 ;  and  is  from 
the  droon-syenite  of  FredericksvSni  and  Laurvig.  It  is  regarded  as  altered  nepheUte.  Of  like 
composition  and  origin  is  the  (c)  LiebenerUe  Uu^gnac  (Bibl  Univ.,  vL  293,  1848),  from  a  porphy- 
ritic  feldspatluc  ro<^  of  Mt  Yiesena,  in  Fleimsthal  (anal.  13-16) ;  it  occurring  in  6-sided  prisms 
without  cleavage;  K=3'6;  G.=2'814,  v.  Hauer;  2*806,  Breith.;  lustre  somewhat  greasy ;  color 
greenish-gray ;  and  without  double  refhiction. 

(d)  DyeyntribUe  Shepard  (Proc  Am.  Assoc,  311,  1861,  Am.  J.  ScL,  II.  xiL  209)  is  essentially 
the  same  with  the  giesedcite  from  Diana  and  elsewhere,  Lewis  Oo.,  N.  T. ;  it  constitutes  masses 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect  (anaL  18, 19);  H.=3— 3*6;  G.=2'76— 2*81;  cdors  often  mottled,  usually  greenish,  some- 
times reddish  or  spotted  with  red.    Associated  with  phlogopite,  eta 

(0)  FanpMte  T.  8.  Hunt  (Bep.  G.  Oan.,  1862,  1863)  is  similar  to  dyi^tribite,  but  less  pore; 
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the  analj«es  yary  considerably  (anal.  20-23),  it  being,  as  regarded  by  Hunt,  a  rock,  and  not  a 
Rimple  mineral;  the  name  alludes  to  a  resemblance  to  serpentine;  H.=2'5— 3,  and  it  cuts  like 
massive  talc;  G  =2'7— 2'784 ;  2  90,  fr.  Pownal;  colors  greenish,  yellowish,  reddish,  grayish.  It 
constitutes  a  schistose  rock  at  St  Nicholas  and  Famiue  IL,  Can.,  being  an  altered  shale  of  the 
Lower  Silurian  (Quebec  group) ;  also  occurs  in  Stanstead,  Oan.,  on  the  EL  shore  of  L.  Mem- 
phremagog,  with  chloritic  schist;  and  at  Pownal,  Vermont,  as  a  bluish-gray  schist,  that  had  been 
ronsidered  a  talcose  or  magnesian  schist. 

(/)  A  green  minercU  from  the  Grindelwald  glacier  (anal  24),  having  H.=3'6— 4,  and  G.=2'85, 
a  somewhat  waxy  lustre,  resembling  a  compact  green  talc,  and  described  by  Fellenbeig  (Ber.  N 
Gea.  Berne,  1 866)  is  veiy  similar  to  parophite. 

{g)  PinUoid,  described  by  A.  Knop  (Jahrb.  Min.  1859,  658)  as  a  rock,  is  like  dysyntribite  in 
characters,  and  a  schist  ctdled  ^^pinitM  schisV*  approaches  parophite.  Piniioid  (anal.  25)  has 
H.=2-5 ;  G.=2-788 ;  color  leek-,  oU-,  and  grayish-green.  Occurs  io  the  region  between  Freiberg 
and  Chemnitz^  Saxony,  pseudomorphous  after  feldspar,  in  a  half-decomposed  granitic  porphyry, 
oonstituting  about  25  p.  a  of  the  rock. 

3.  'WiLSONiTB  T.  S.  Hftmi  (Bep.  G.  Can.,  1853, 1 868)  is  a  pinite  pseudomorph,  with  the  form  and 
cleavage  of  8capoliie\  H.=8'5;  G.=2'76--2-78;  lustre  somewhat  pearly;  color  rose-red;  frag- 
ments tracsluoent ;  anal.  1 6,  17.  It  is  from  Bathurst,  Can.,  where  it  was  first  found  by  Dr.  Wilson ; 
also  St  Lawrence  Co.,  N.  Y.   Tefreniie(^.  32S),  from  Antwerp,  St  Lawrence  Co.,  may  be  the  same. 

4  PoLYABaiTB  and  Bosite  of  Svanberg  (Ak.  H.  Stockh.,  1840)  are  dose  to  the  preceding  in 
composition.  Bosite  (anaL  28)  is  a  granukur  red  mineral,  occurring  in  granular  limestone  at  Aker 
in  Sodermanland ;  H.=2-5 ;  G.=2'72.  G.  Bose  and  others  make  it  aUered  anorthH^  PolycargUe 
TanaL  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunabei^g,  Sweden ;  H.=i4 ;  G.=*2'76S  ;  named 
from  iroA6f,  7nuchf  and  dfiy^i  aparkle.  The  name  PyrrholUe  has  been  given  to  a  reddish  lamdlar 
mineral  from  Tunaberg,  whidi  is  very  similar  to  polyarvite  (DescL  Min.,  i.  802, 1862) ;  it  has  H.= 
3—4;  and  cleavage  surfaces  inclined  together  about  87  ;  and  is  apparently  anorthite  less  altered 
than  in  rosite  and  polyargite.  It  is  optically  biaxial.  The  **  pinitoid  "  of  Sasbachwald,  Duchy  of 
Baden  (anal  85),  is  aUerSd  oUgockise^  according  to  Sandberger ;  H.=2'5. 

6.  KiLUNiTE  Thorrufon  (Min.,  L  330,  1886),  from  Killiney  Bay,  Ireland,  has  been  stated  to  have 
the  form  and  deavage  of  spodumene,  a  mineral  that  occurs  in  ^e  vicinity.  It  has  H.=4 ;  G.= 
2'56— 2*66,  Thomson ;  2*678—2*688,  Galbralth ;  lustre  weak  vitreous;  color  greenish-gray,  brown- 
ish, or  yellowish ;  anaL  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  lithomarge  (Steinmark  Cferm.).  That  of  Zorge 
(anaL  36)  is  green,  and  has  G.= 3*086,  Bamm.  The  Schemnitz  mineral  (anal.  37)  occurs  with  dUl- 
niteand  kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  greenish-gray  in  color,  with  H.=2*5 
—8,  G.=2'735.  AnaL  47  is  of  a  liihomarge  from  Schlackenwald.  That  of  Ems  (anaL  48)  is 
green  to  white,  and  kaolin-like  in  consistence,  and  occurs  in  defts  in  the  Spirifer  sandstone. 

The  compact  talc  of  Klammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  constitution. 

7.  AOALMATOLITB  (AgahoatoUthus,  Bildstein  (fr.  ChinaX  Klapr.,  Beitr.,  il  184,  1797.  Pagodite 
Napione,  J.  de  Phys.,  xlvL  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compact 
texture,  lustre,  and  other  physical  characters,  but  contains  more  silica,  so  as  to  afford  the  formula 
of  a  bisihcate,  or  nearly,  and  it  may  be  a  distinct  species.  Yet,  as  above  observed,  the  excess  of 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.=2 — 2*6 ;  G.= 
2*785—2*815,  Klapr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yellow- 
ish.   AnaL  38-41. 

A  similar  mineral  in  composition  comes  from  Kagyag  in  Transylvania,  and  Ochsenkopf  near 
Schwarzenberg  in  Saxony  (anaL  44).  Agcdmaioldie  was  named  from  ayciA^o,  an  imager  and  pagodite 
from  pagoda,  the  Chinese  carving  the  sofl  stone  into  miniature  pagodas,  images,  eta  Part  (^  the 
so-called  agalmatolite  of  China  is  true  pinite  in  composition,  ano^er  part  is  compact  pyrophylUte 
(p.  455),  and  still  another  steatite  (p.  458).    (Brush,  Am  J.  ScL,  IL  xxvl  64.) 

Oncoein  v.  Kobell  (J.  pr.  Ch.,  il  295,  1834)  is  related  in  composition  (anaL  46),  and  has  H.=2; 
G.=2*8;  color  apple-green  to  grayish  or  brownish;  translucent;  it  oociirs  in  roundish  masses 
imbedded  in  dolomite  with  mica,  at  Passecken  near  Tamsweg,  in  Salzburg,  (c)  OOsite  (Oosit  iforz^ 
lb.,  ill  216,  1834),  another  related  compound  (anaL  48),  is  white  to  reddi^  or  brownish-red,  and 
occurs  in  6-  and  12-8ided  prisms;  it  is  from  the  Oos  i^ey,  duchy  of  Baden,  occurring  in  what  is 
called  pinite-porphyry. 

{d)  Gongyliie  (Gongylit  Thorefd^  Act  Soa  ScL  Fenn.,  iiL  816,  A.  JSat±,  Beskrifn.  FinL  Min., 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  deavage  in  two  directions ;  with  H.=4— 6 ; 
G.=2'7  ;  anaL  42.    From  a  schist  called  talcose  schist  at  Kimsamo  in  Finland. 

0.  ratio  for  B,  fi,  ^i,  £[,  for  agaXmatotiie,  about  1  :  9  :  18  :  8;  for  cnMna^  1  :  5  :  10  :  1|;  for 
obsUe,  1  :  10  :  24  :  6 ;  for  gongyhtej  1  :  8  :  8  :  1^. 

The  following  may  be  impure  pinite  : 

8.  GigantoUie  Nord.  (Act  Soc.  Sd  Fenn.,  L  2, 877,  1837).  From  gneissoid  granite  of  Tammda, 
Hinland,  in  large  6-  and  12-sided  prisms,  with  basal  deavage ;  H.=2*6 ;  G.=2*862— 2*878 ;  lustra 
somewhat  waxy ;  color  greenish  to  dark  steel-gray,  sometimes  approaching  submetallio  in  lustre^ 
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owing  to  the  atteration  of  the  original  iottte  and  the  preeence  of  nnoombined  ozyd  of  iron.  (() 
Iberiie  Svanberg  ((Efr.  Ak.  Stockh.,  L  219, 1844X  from  Montalvan,  near  Toledo,  Spain,  is  the  same 
mineral  in  characters;  H.=2'5;  G.=2'89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
between  pinite  andfaiUufUie  (p.  484)  in  oompoeition. 

Analyses:  1,  2,  Rammelsberg  (8d  SoppL,  94,  Min.  Ch.,  836);  a-5,  llarignac(J.  Pharm. Oh.,  IIL 
xiL  150);  8,  Bammelsberg  (liin.  Oh.,  836);  7,  A.  Strong  (B.  H.  Ztg.,  zx.  266);  8,  Stromejer  (6eL 
Anz.  Gott,  ui.  1998,  1819);  9,  Pfaff  (Schw.  J.,  zly.  1U8,  1825) ;  10,  y.  Hauer  (Jahrb.  G.  Beicha., 
1854^  16);  11,  G.  J.  Brush  (Am.  J.  Sd.,  IL  zxyi  64);  12,  John  (Ohem.  Unt,  L  171);  13,  Marig- 
nac  0-  c>);  H  ▼•  Hauer  (L  c^  1853,  147);  15,  (Ellaoher  (Za  Ferdinandeums,  1644,  2);  16,  T.  & 
Hunt  (Bep.  G.  Can.,  1868,  483) ;  IT,  K  W.  Boot  (Am.  J.  Set.  II.  zlv.  47) ;  18,  19,  Smith  &  Brush 
(Am.  J.  QcL,  IL  xvi  50);  20-28,  T.  a  Hunt  (Bep.  G.  Can.,  1852,  96,  1868,  484);  24,  FeUenbeig 
(Bet.  Nat.  Ges.  Berne,  1866);  26,  A.  Knop  (Jahrb.  Min.,  1859,  568);  26,  28,  A.  Svanberg 
(PofSg.,  liv.  269,  Ak.  H.  Stockh.,  1840);  27,  A.  Brdmann  (Ak.  H.  Stockh.,  1848);  20,  30,  Lehunt 
&  B^e  (Thomson's  Min.,  I  330);  31,  Mallet  (Bamm.  5th  SuppL.  148);  82,  88,  J.  A.  Galbralth 
(J.  G.  Soc.  Dublin,  yi.  166):  84^  A.  Streng  (1.  a);  86,  Seidel  (Boschr.  Baden, Carlsruhe.  66, 1861); 
36,  Bammelsberg  (Pogg^  adL  162);  87,  Karaflat  (Pogg.,  IxxviiL  676);  38,  Yauquelin  (Ann.  de 
Ok,  zlix.  88);  39,.  40rKlaproth  (Beitr.,  t.  19,  21);  41,  John  (Ohem.  Unt,  I  128);  42,  Thoreld 
(Aot  Soa  ScL  Fenn^  lit  816);  43,  Kesslar  (Besdir.  Baden,  Carlsruhe,  32,  1861,  Jahzesb.,  1861); 
44,  John  (Ann.  Phil.,  iv.  214);  46,  v.  KobeU  (J.  pr.  Oh.,  ii  296);  46,  John  (Ohem.  Unt,  Lc.);  47, 
Krieg  (Bamm.  Min.  Oh.,  676);  48,  Herget  (Jahresb.,  1868,  822): 
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Mg  Ca 
1-02  0-49 
2-48  0-79 

2-26  

2-86   

0  92 

1-30  0-61 
1-55  1-24 

1-20   

1-6     

7-87   

8-48  2*20 
tr.     2-75 

1-40   

tr.     1-58 

1-66 
4-19  0-96 
3-tfS  0-53 
0-42  0-66 

0-60    «r. 
2-02  2-05 
1-41  2-10 
1-00    «r. 

1-20   

0-66  0-99 

0-49   

1-43  6-66 
0-26  5-88 
2-45  8*59 
1-08  0-68 
0-46  0-72 

1-46 

1-09   

1,-03  0*34 
0-86  0-36 

8*48   

1-47  0-48 
0-72  6-56 
2 


200 

-  6-90  0*77 
81 


0*40  6-52  7-80=:99^2  Bamm. 

1-07  10-74  3-88=102-18  Bamm. 

0-46  9-00  6-45=100  Marignaa    - 

0-96 -7-89  5-39=100  Marignac. 

1-78  9-06  6-03=100  Marignaa 

9-14  4-27,  Mn  0-11  =  100-03  R. 

0-16  7-23  9-02  (with  C)=99-72  a 

6-20  4*89,  An  1-16=96-71  S. 

6-6  6-5=98-0  Pfatt 

4-84  6-82=98-64  Hauer.    [B. 

0-88  8-21  6*97,  Oa  C  0-32=100-28 

8-00     6-0u=99T8  John. 

0-92  9-90  6-05=  100- 19  Marignac. 

2-79  6-45  [4*761 =10108  Hauer. 

0-42  8-07  4-70=99-01  (Ellacher. 

0-89  9-80  6*43=99-66  Hunt 

2-48  8-78  6-09=99-48  Boot 

3-60  6-87  5*88,  Hn  0-30=99*94 

Smith  ft  Brush. 

tr.  11-68    6-30=98-88  a  ft  B. 

2-36  5-16  7-14=99-81  Hunt 

1-53  4-49  8-40=99-68  Hunt 

0-63  8*10  5-36=98-99  Hunt 

undet.  6-50  Hunt 

0-49  9-68  6-25=  100*99  Fellenberg. 

1*60  5*86  4*19=101-40  Enop. 

6-78  6-29,  Un  0-80=99*22  a 

0-67  6-98  4-62,  Hn  0-19=99-66  E. 

tr.  6*68  6*63,  An  0*19=99-4S  a 

6-72  10iK)=100-48  Lehunt 

-  606  lu-00,  An  1-26=99-80  B. 

4-94  8-67,  Li  0-46=99-92  M. 

0-95  4-81  7-68=98-54  Galbraith. 

0-60  6-71  8-03=98  42  Galbndth. 

0-12  9-74  5-25=99-86  Streng. 

8-68  5-12  6-84=97-44  BeideL 

6-36  6*48=99-97  Bamm. 

10*30  6-10  Karaflat 

7  6      =100yaQqiielio. 

6-26  4-00=99-60  Elaproth. 

7-0  8-0=98-6  Elaproth. 

5-25  6-00=100  John. 

0-45  4-46  6-77,  An  0-82=99-49  T. 
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43.  Baden,  OdsiJU  68-69  22*80  4*09  0*22  1*14    4*94  8*30=100-27  Needer. 

44.  Ochsenkopf  65-00  fiO'OO  1*00 1-76  626  6-60=99-60  John. 

45.  Tamsweg,  Oneoain  52*52  30-88   0*80  382 6-38  4-60=9900  KobeH 

46.  Saxony  61-60  b2-60  1-68   S'OO   6*00  6*13,   liCn  0-12=99*83  J. 

47.  Schlackenwald,  LUk.  62*40  81*94  1-28   1*44  1-73    6-41  6-00=99*16  Krieg. 

48.  Ems,  Nassan,  jwai  58-16  88-66 0*17  0-21   [4-7o]  8*21=100  HergeL 

In  a  so-called  |i<ntV0M2  «cAuf  of  the  vallej  of  Balbl,  apnle-green  in  color,  Tschermak  found  (Ber. 
Ak.  Wien,  lii.  448) :  Si  62-0,  Xl  181,  *e  4-1,  Mg  1-6,  Ca  1-6,  :^a  1-0,  K  41,  fi  6-2,  C  0-4=99. 
There  is  a  large  excess  of  sQica,  which  may  be  due  to  free  silica^  if  the  rock  is  not  rather  a 
fyrophyUUe  ac^st. 

A  pinite-ltke  mineral  from  the  phyUite  of  Petit-Goeur  in  the  Tarentaise,  Savoy,  afforded  A. 
Terreil  (0.  B.,  liil  120^  8i  60*00,  il  36*45,  Pe  0*37,  Oa,  Ag  0-46,  &  6-01,  Sa  tr.,  ftr^l^  7*96= 
100*24    The  composition  is  the  same  mth  that  of  the  containing  schist 

Ghnelin  obtained  (Kastn.  Arch.,  i.  226)  for  the  Auvergne  pinite,  Si  66-96,  i&i  25*48,  etai ;  bnt 
the  later  analyses  (Nob.  6,  6^  aboye)  show  that  his  results  are  erroneous.  The  Neustadt  red 
pinite  is  an  anhydrous  mineral;  it  gave  Ficinus  (Schw.  J.,  xxvL  280)  Si  64*6,  Si  23*6,  ^e  7*8,  Uu 
1*6,  Ag  0*8,  i,  11*2,  IS.  1-2=100-8;  and  Massalin  (Trommsdorff's  N.  J.,  iy.  2,  324)  Si  46-0,  Si 
30-0,  l^e  12*6,  &  12-4=100. 

The  following  are  analyses  of  gigcmhlUe  and  iberiie:  1,  Wachtmeister  (Pogg.,  xly.  668);  2, 
Marignac  (J.  Pharm.  Ch.,  IIL  xiL  150,  Bamm.  liin.  Oh..  836);  8,  Komonen  (Nord.  BeakrifiL  KnL 
Min.,  161);  4,  Norlin  ((Efy.  Ak.  Stookh.,  1844,  219): 


1.  Tamela,  Oiffcmi*       46*27 

2.  "  "  42*59 
8.        »*            "  45-5 
4.  Montalyan,  Ibmte  40*90 

P3rr.,  ato.— In  the  dosed  tube  gives  off  water,  which  frequently  reacts  alkaline.  B  B.  some 
varieties  ftise  easily  with  intumescence,  while  others  ftise  quietly  and  with  more  difflcully.  Ap- 
preciably attocked  by  strong  muriatic  acid. 

Oba. — Gieseckite  has  been  attributed  by  many  authors  to  the  alteration  of  nephelite  (elseoliteX 
Pisani  (0.  R.,  Ixil  1824)  has  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
briok-red  material  whidi  is  true  gieseckite  in  nature  and  composition.  On  uie  same  specimen  is 
found  true  translucent  elu^lite,  affording  only  1*8  p.  a  of  water  on  calcination,  and  entirely  sc^u- 
ble  in  dilute  adds;  by  the  side  of  this,  red  spots  where  alteration  has  oommenoed;  and 
beyond,  the  mineral  changed  to  a  brick-red  uniform  material,  mostly  opaque,  with  some  trans- 
lucent spots  of  unaltered  ela»olite.  This  red  material  afforded  5*9  p.  a  of  water,  and  dissolved 
only  paitially  in  dilute  nitric  add,  leaving  an  abundant  red  deposit  On  separating  the  insohible 
portion  by  treatment  with  cold  dilute  nitric  add,  this  afforded,  on  analysia,  Si  46*96,  iltl  34-66, 9e 
1*86,  ile  0-58,  Ca  0*68,  ]ffa,Xi  0*71,  t.  8-71,  fi[  6*58=99*72,  thus  showing  that,  besides  taking  up 
water,  the  soda  of  the  elnolite  had  been  zejdaoed  ahnost  wholly  by  potash. 

423 A.  IfeviroiUe  Thomson  (Hin.,  i  364,  1886)  is  greenish-yellow,  imperfectly  foliated  in  texture, 
consisting  of  thin  fibres  of  some  breadth  but  rather  obscure,  but  "  not  the  least  appearance  of 
crystallization."  H.=4'26.  G. =2*476.  B.B.  whitens,  but  does  not  fhse.  Composition,  accord- 
ing to  Thomson,  Si  78*u0,  ^  17*36,  9e  0*40,  JBLg  1*60,  Ca  3*26,  & 430=99*8.  From  Stansfeead, 
Lower  Canada.  It  has  been  doubtfrd  what  mineral  Dr.  Thomson  had  in  hand  in  making  his 
description.  But  according  to  T.  S.  Hunt  (Bapu  G.  Can.,  1 863,  485),  neurolite  is  a  quartzoee  vari- 
ety of  woodlike  agahnatolite.    His  analysis  afforded  (L  c.) : 


Si 

9e 

An 

*g 

Ca 

Sa 

& 

1^ 

26*10 
26*62 
26-7 
80*74 

16-60 
16*78 
13-8 
1718 

0-89 
0-96 
0*9 
1*33 

3*80 
2-68 
2*4 
0-80 

0-40 

1-20 
0*86 

0-04 

270 
6-44 
6*8 
4*67 

600, P  <r.,  Waditm- 
6*89=100*71  Mar. 
6*2=101*3  Eomon. 
6-67=101-63Norlin, 

Si 

XI 

t» 

«g 

Ha,t 

■& 

SO-30 

82-eo 

<r. 

1-SO 

undo. 

••60 

It  occurs  at  Stanatead,  forming  a  belt  150  feet  wide ;  in  some  places  granular  and  neai^  pure, 
in  others  sdiistose  and  containing  quarts.  A  thin  layer  has  a  banded  structure,  ligneous  in  ap- 
pearance, with  a  shiny  satin  huitre.  It  is  translucent,  of  a  wax  or  amber-yellow  color ;  fed 
unctuous. 

4*i3B.  A  mineral  near  pinite  in  oomposition  has  been  described  by  Pesdoiaeaux  (BuIL  0.  Boo ,  XL 
Txii.  25).  It  oocurs  in  rounded  grains,  of  a  waaiy  atructure  and  greenish  color,  distributed  in  the 
anhydrite  of  Modane.  Thin  plates  without  douUerefraotion,.aax>rding  to  Desdoiaeaux.    H.s:8; 
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G.=8'66.    Yields  water  in  oiosed  tube.    B.B.  ftises  with  intomefloenoe  to  a  white  enameL 
Scarcely  attacked  by  muriatic  add.    Pisani  obtained  (BuD.  G.  Soa,  L  a) : 

Si  48*20     21  IS-tO     te  8*38     Ag  12'80     C^  I'M      %tf9^U  (by  km)  7*22     fi  7*06=100. 

433.  OATABVrUUB.    Xataapait  IgMrom,  (BfV.  Ak.  8to<dEh.,  1867,  U. 

Pseudomorphoufl  after  iolite,  and  presenting  its  forms. 
H.=2'5.    Lustre  pearly.     Color  ash-gray.    Subtranslucent. 

Oomik— Near  pinite.  a  ratio  for  ft,  fi,  Si,  fi=:3:  6:  8:  1;  (}&*+tSl)'Si*+i£L  Analj- 
na:  Igel8tr5m(L  a): 

Si  40*05       X;  with  tome  9e,  28-95        Itg  B'20        Ca7*48        ^a  5-26       &  6*90       ign.  8f'22 

Q.  J.  Braah  found  fai  a  pale  greeniah  pagodite  fh>m  China  (priy.  ooutrib.)  Si  41*50,  i\  with  Uttle 
Pe,  81*80,  Mg  12-25,  JTa  0*60,  t  6*42,  fi  7*50=99*67,  approaching  the  above,  but  affording  the 
O.  ratio  3:6:9:  3=1 :  2 :  3  :  1.  Igelstrom  obtained  but  1  p.  c.  of  water  in  one  trial,  and  in  hiB 
formula  makes  the  oataspflito  anhjdrous. 

P^Ti.  atOi— Fusee  on  charcoal  rather  easfly  to  an  enamel-like  bead.  Decomposed  by  muriatic 
acid,  with  a  separation  of  flooeulent  silica. 

Oba.— From  a  gray  dilorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Kamed  from  Mr«««cX^u,  in  allnaion  to  this  mode  of  occurrence. 

424.  HIHABITB.    Agalmatolitb  (fir.  Betabanya)  Said.,  Ber.  ICin.  d.  k.  k.  Hofk.,  WIen,  1848. 
Biharit  K.  F.  FO&n,  Ber.  Ak.  Wien,  zUt.  138,  1861. 

Massive ;  fine  granular  or  microcrystalline. 

H.=2*6.  G.=2-737,  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-green,  leek-^reen. 
Transmcent  to  hardly  siibtranslucent.  Feel  a  little  greasy.  Optically 
doubly  refracting. 

Oon^.-^.  ratio  ibr  ft,  fi,  Si,  1^=2 :  1 :  3  :  |,  neariy ;  whence  (f  (ftg,  Oa)*+i  Si)' Sl'+l}  tL 
AnalTSis:  Solt^SB  (L  o-X  after  remoTing  4*68  Ca  C: 

Si  21         9e  Ag        Ca        ]$ra  &  A 

41*74        18*47         tr,  28*92        4*27         tr,  486        4-46=97-72. 

PjTT.,  ete^— In  the  tube  yields  water.    B.B.  inftisible  (the  green  rar.),  or  only  ftising  on  the 
thinnest  edges  (jeUow). 
Oba. — Occurs  imbedded  hi  a  fine  granular  limestone  in  the  Biharberg,  near  Betabanya. 

4a§.  PATiAOONlTg.  Palagonit  aanrtofiua  v.  WaUerihoMsen,  Submu  Yulk.  Auabr.  Yal  di  Koto, 
eta,  Oott,  1846;  Yulk.  Qest,  1858.  Bunsen,  Ann.  Ch.  Pharm.,  IzL  266,  1847,  Pogg^  iTTfffl. 
219,  1861.    Melanhydrit  A  Krantz,  Yerh.  nat  Yer.  Bonn,  zvi.  164^  1859. 

Amorphous.  In  grains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  or  tufa  or  volcanic  conglomerate. 

H.=4— 6.  G=2-4— 2-7 ;  1'82,  melanhydrite.  Lustre  vitreous  or  p'easy, 
or  like  pitchstone.  Color  amber-yellow,  yellowish-brown,  colonhonite- 
brown,  garnet-red,  blackish,  black.    Streak  yellowish,  brownish-yellow. 

OoBsp*— 0.  ratio  for  ft,8,  Sl,d=l  :  2  :  4  :  n;  and  for  bases  and  silica  3  :  4,  as  in  pinit&  kao- 
linita  and  serpentine,  to  which  species  the  mineral  is  therefore  related.  Fbrmula  (f(ft'i  9e,  £l) 
+i  H^*  Si*+»  aq.  Haa  been  regarded  by  Bunsen  a  comblnatioa  of  unisilicates  {pSi'+n  ml 
snd  bisilicates  (ft^  Si'+naq,  who  writes  for  the  palagonite  of  Iceland  the  formula  A*  Si'-i- 8*3* 
+»aq;  and  for  that  of  the  Galapagos,  2ft'Si*+VSi*+iiaq. 
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AnalysM  by  ▼.  WalterahAiueiL  (L  c.) ;  means  of  resolto  after  gangue  exdndad: 


Si 

& 

9e 

iStg 

Oa 

STa 

& 

fi 

L 

1.  KriflUTik 

40-68 

14*59 

14-24 

7-65 

6-95 

1-84 

045 

13-60 

n. 

3.  Heda 

40-t6 

8-42 

17-99 

4-54 

864 

0-62 

0-44 

18-60 

8.  Tiaxa 

42*28 

11-14 

16-71 

6-39 

5-68 

— — 

1-80 

16-00 

4.  Yal  di  Koto 

38-69 

13-61 

14-51 

6-13 

8-88 

1-07 

l^U 

16*26 

nL 

5.  Galapagos 

38-07 

13-08 

9-99 

6-58 

7-54 

0-70 

0-94 

28-15 

36-94 

11-56 

10-71 

628 

7-96 

0-55 

0-78 

25-28 

IV. 

7*.  S&dafeU 

41-46 

10*91 

18-12 

4-80 

8-64 

0-64 

0-40 

14-49 

8.  Yal  di  Noto 

41-26 

8*60 

25-32 

4-84 

5-59 

106 

0-64 

12-79 

V. 

9.          •* 

40-86 

1007 

20-64 

8-28 

4-46 

3-99 

110 

15-70 

VL  10.          " 

84-99 

6-02 

20-60  11-02 

608 

0-92 

093 

19-54 

Waltersbausen  calculates  for  dhrTSoUte,  and  sometimes  carbonate  of  lime,  present  as  impurily, 
and  giree  the  following  for  tbe  correct  composition  under  the  aboye  types,  L  to  VL,  to  whidi  he 
assi^  the  names  and  formulas  annexed.    The  compounds  are  mainly  hypothetical: 

&        Si  Fe  Ag  Ca  ]$^a  &  .:a 

I.  Paiag&nUe  41*90  12-72  1674  6-86  6-71  1*92  0*99  12-16=A"5i*+2aBi+6fi. 

n.  '*  40-62  11-03  15-86  6*44  7-28  0*62  1-53  17-67=     "  *     +93. 

m.  "  38-96  12-75  10-71  6-63  5-96  0-65  0-90  23-26=R»Si+2SSi+12fi. 

IV.  Koriie  44-07  12-00  1947  4-95  5-58  0*70  0*44  12-84=ft5i+fiSi4-3a:. 

V.  HyhlUe  40-86  10-22  20*68  2-61  4*58  405  1-12  16-98=    "         "    +4fi. 

VL  NoHie  36*96       6-86  2166  11-64  3-26  097  0-99  18-16=ft,Si-f fiSi-H5fi[. 

VIL  Trvnaarite  81-82      6-25  33-95  4-67  257  4*19  3-42  14-22=ft»Si+3fiSl+9A. 


The  THnaerUt  is  dull  brown,  and  deavablo  or  micaceous,  and  Is  mixed  with  his  hypothetical 
SiderosUicitej  a  hydrous  silicate  of  sesquioxyd  of  iron  and  alumina. 
The  following  are  Bunsen's  results— gangue  excluded  Qoo,  dt,  and  Bamm.  Min.  Oh.,  865): 


1.  Iceland  «         39-01 

2.  "  40-74 

3.  *•  89-82 

4.  "  41-28 

5.  "  40-80 

6.  »*  3908 

7.  "  41-80 

8.  "  42-29 

9.  Galapagos  86-95 
10.  "  88-07 
n.         "  88-72 

12.  Gape  Verdes  85-76 

13.  limbuig^  yw^  hnh.        48*96 

14.  Honnef;  Melarihydr,      41*63 


M         ?e 


11-60 

8*42 

11-88 

11-03 

14-45 

8*69 

13-61 

11-15 

11*56 

13-03 

11-60 

11-76 

9-94 

18-72 


14-79 
18*00 
15-29 
13*82 
14*60 
20-00 
13-78 
16*72 
10-71 
10-00 
11*66 
14*95 
10*64 
2-36 


6*30 
4-54 
7*92 
6-49 
7-57 
7-29 
8*20 
6-89 
6-27 
6*58 
8-75 
11-22 
3-04 
6*28 


Ca        iSTa        a 


9*14 
8*75 
5-41 
8-75 
6*88 
8-09 
8*82 
6*67 
7-95 
7-64 
5-37 

4*98 


0-66 
0-62 
0-56 
0-62 
1*82 
2-35 
1-23 

0*55 
0-70 
1-70 
3-89 
1-04 


l-07ttn2'51 


0-70 
0-43 
0*28 
0-65 
0-44 
0-94 
1-41 
1-79 
0-77 
0-95 
1-84 
2-47 
0-82 
S'e7-83 


17-80 

18-50 

19*34 

17*36  _ 

13-50,  P  0-44 

18-56 

11-15 

15*99 

25-24 

28-13 

20-36 

19-96 

20-68 

20-71  Waok. 


PjTT.,  elc^^Yields  water.  B.B.  Aises  easQy  to  a  black  magnetic  glass.  Decomposed  by  muri- 
atic add  with  gelatmisation. 

Obs.— Tufks  are  fonned  thixmgh  tbe  action  of  waters,  and  often  that  of  heated  waters  or  steam 
accompanying  an  eruption  of  lavas,  on  the  granulated  volcanic  rock,  or  volcanic  sand ;  and  in  the 
process  the  protoxyd  c^  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  completely 
changed  to  sesquioxyd,  and  water  is  taken  up,  and  so  the  palagonite  is  produced.  As  the  volcanic 
rode  is  made  up  generally  of  pyroxene  and  a  feldspar  always  in  very  variable  proportions, 
uniformity  in  such  results  of  alteration  is  not  possible. 

Buusen  observes  that  palagonite  is  the  basis  of  the  basaltic  tuftw  of  Germany,  France,  Asores, 
Canaries,  Gape  Verdes,  Tortugas,  and  probably  also  of  those  of  the  Pacific  Islands.  MekmhydriU 
(anaL  14,  by  Wackemagel,  L  a,  and  Ramm,  Min.  Gh.)  is  velvet-black  to  brownish-blade,  and  oocura 
in  irregular  nodules  in  a  decomposed  wacke  at  Sdimelzerthal  near  HonneiJ  on  the  Bldne. 

Named  |Mi^pi0fMte  from  Palagonia,  one  of  its  localities  in  Sidly. 

486.  FAHLTOHTB.    Fahlunit  (fr.  ifahlun)  Bmnger,  llin.-Geogr.   Sverige,  22,  1808.     Tri- 
dasit  (A*,  ib.)  J.  F.  L,  EauemMin,  Moll's  Efem.,  iv.  896,  1808.  Qydzous  ioUte  (fr.  Abo) «.  Bimt 
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iiMf,  Ak.  H.  StocklL,  166,  1827.  Annlit  (fb.)  -o,  BoMdi,  HjrdrooB  loUte,  Bonsdorffite,  TlyyiM^ 
Ifin.,  I  278,  328,  1836.  Baamtt  (fW)m  Baumo,  Finl)  v.  Bomdorff,  Weiasit  (fr.  Fahlun)  TTocA^ 
tnewfer,  Ak.  H.  Stockh.,  1827.  Esmarkit  A.  Erdmann,  Ak.  H.  Stockh.,  188,  1840.  Praeeo- 
lite  (fir.  Bxakke)  Erdmam^  ib.  OhlorophyUito  (fr.  Unily,  2Co.)  (7.  T.  Jackgon^  Bep.  G.  N.  Hamp., 
152, 1841,  Am.  J.  SgL,  xlL  867,  1841.  PeptoUt  (fr.  Ramsbexg,  Swed.)  Ctor^MOfvOBfV.  Ak.  Stockfa., 
241,  1857.  Fyrargimt  (fr.  Helsingfore)  K  N&HL,  Jahresb.,  xii.  1832,  174.  PolychroiUth 
YMbyt,  Jahrb.  Min.,  1846,  28tt.    AspasioUt  Scheenr,  Pogg.,  Ixviii  828^  1846. 

In  six-  to  twelve^ided  priflms,  but  derived  from  pseudomorplusm  after 
iolite.    Cleava^ :  basal  BomethneB  perfect. 

H.=3'5— 5.  G.=2'6— 2'8.  Lustre  of  surface  of  basal  cleavage  pearly 
to  waxy,  glimmering.  Color  grayish-ffreen,  to  greenish-broWn,  olive-  or 
oil-green ;  sometimes  blackish-green  to  black ;   stre{Lk  colorless. 

Var. — ^This  spedea  is  a  result  of  alteration;  and  oonaiderable  variation  in  the  reanlts  of 
aoalysea  should  be  expected.  The  oystajlino  form  is  that  of  the  original  iolite,  while  the  basal 
cteayaxe  when  distinct  is  that  of  the  new  speoies  faUunite. 

1.  THciasiU  and  fahkuniu  were  from  the  same  locality,  Fahlun,  Sweden.  The  mineral  has  the 
above  oharacters.  Bonadorffite  and  oMralOe  are  Bonsdorflfs  Hydirom  ioUu^  from  Abo,  Finland,  and 
identical  with  fahlunite.  ^e  name  tridasite  alludes  to  three  ckavagea^  and  is  therefore  bad,  as 
they  are  not  deavagos  of  the  species,  but  in  part  of  the  original  iolite.  FaMtmte  dates  frt>m  the 
same  year.  * 

EmarkiU  is  lahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  Instrei^  G.=2ir09; 
H.=3-6.  {b)Ft(ueoliU  is  similar  from  Br&kke,  near  Brevig^  In  granite.  H.=s:3*5;  0.=2'764. 
(e)  RaumUej  from  Baumo  in  Finland,  is  of  like  nature  ttod  oiiigin,  aooording  to  A.  B.  Sot- 
denskidld  (Beskrifb.  FinL  Min.)i  although  analysis  gives  a  somewhat  different  constitution. 
{d)  ChlorophyUHe  from  Unity,  Maine,  is  like  fahlunite  in  composition,  etc: ;  H.  on  base  of 
pri8ms=l'5— 3;  ^.=2-705.  Kamed  from  x^'-^f^t  ffreen^  and  fvXXou,  leaf,  (e)  PqsioUte  from  Bams- 
berg,  Sweden,  has  the  composition  essentialiy  and  form  of  esmarkite;  G. =3*68—2*75. 

2.  FyrtttffiiUU  is  near  fehlunite,  and  probably  essentiaSy  the  same,  though  oontaining  more 
water  and  less  of  protozyd  bases.  Form  the  same,  but  deavage  not  distinct;  color  bbKskjsh, 
bluish,  Uver-brown,  or  in  part  duU-red;  H.=r8'ft;  G.=2*6:  lustre  weak  resfaious.  It  is  ih>m 
granite  near  Helsingfors,  Finland.    Bisohof  has  shown  that  it  is  only  altered  idite. 

8.  FoiychroiUle  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  1*20°,  without  distinct 
deavage.  H.=3— 8*6 ;  lustre  greasy;  color  blue  and  green  of  different  shades,  and  also  brown 
and  brick-red.    Occurs  in  gneiss  at  Krageroe,  Norway. 

4.  AspasioliU  oocurs  in  prisms  like  those  of  fahlunite,  but  with  the  deavage  less  distinct ;  R= 
3—3*5;  Q.=2'764;  color  green  to  greenish-gray,  douded  with  brown  or  red.  It  is  from  Kra- 
geroe,  Norway,  witii  iolite  in  quarts. 

Hw-onUe  Thomson  (Min.,  L  384^  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  S. 
Hunt  Occurs  in  spherical  masses  in  homblendic  boulders  in  the  vidnity  of  Lake  Huron.  Struc- 
ture partly  in  imperfect  folia,  and  partiy  granular.  H.=3— 3-5 ;  0.^2<86;  lustre  wozy  to  peariy : 
cdor  light  ydlowish-green ;  subtranslucent  Weiaaiie  Wacfatmeister,  is  like  fahtamita  in  most  of 
its  characters,  but  differs  in  oomposition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlun,  in  masses  as  large  as  hasel-nuts,  in  chlorite. 

Oomp^-O.  ratio  forR,fi,  Si,  fi=l  :3:6:  1;  whence  the  formula  (|(fi,i)'+f  (Xl,fe))*Si*,  the 
water  being  basic,  and  entering,  as  already  suggested,  to  make  up  the  defldeui^  of  bases  in  the 
unisilicate.  In  some  kinds,  the  same  with  the  addition  of  ^.  Th^  0.  ratio  of  iolite,  the  original 
of  the  spedes,  is  1 :  3  :  5. 

Analyses:  1,  Uismger  (Afh.,  iv.  210);  2,  3,  TioUe  Wachtmeister  (Ak.  H.  Stockh.,  lS2t,  213); 
4,  Bonsdorff  (Ak.  H.  Stockh.,  1827) ;  5,  Mahngren  (Aippe's  Finsk.  Hin.,  1861,  586,  Verb.  Min. 
St  Pet,  1862,  152);  6,  Erdmann  (Jahresb.  1841,  174);  7,  C.  T.  Jackson  (Bep.  G.  N.  H.,  1844, 
184);  8,  Bammelsberg  (Min.  Oh.,  833);  9,  Erdmann  Q.  c.);  10,  J.  Staudinger  (Bonsdorff,  L  c.); 
11,  Oarlsson,  Amark  and  Sieurin  (L  c.) ;  12,  Nordenskldld  Q.  c) ;  18,  Scheeror  (Pogg.,  tzviiL  328) ; 
H  Waditrndster  (Ak.  H.  Stockh.,  1827): 

Si        £l       j*e         An      Ag    Ca      &     fi 

1.  Fahlun,  Tricl.  46*79    26*73    5*01  ftiO-43    2*97 18*50=95*48  Hisingec 

2.  "  "      Mk.        44*60    30*10    8*86         2*24    6*75    1*85   1*98  9*85,  F  «r.=100^  W. 

3.  "  "      oryit.  44-95    80*70    7*22         1*90     6*04   0*95    1-88  8-65= 101*79  W. 

4.  Aho,  Bonad.  45         30         5  9 11=100  B. 

5.  «    Awr,  41*76    81*26    8*35         0-80    4*73  1-7S    lUO  10*44=  100-11  : 
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6.  Breyig,  JEmofh 

7.  Unity,  CMoropK 

8.  "  " 

9.  Brfikke,  iVvw. 


Si       XI 
46-97  82*08 


3-83 


45-20  27*60  8-24 

46*81  26*17  9e  10-99 
40-94  28*79     ''    7-40 


liEn    Mg 

0*41  10-82 

4-08  9*60 
tr.  10*91 
0*82  18*73 


Ca      &        £[ 


0-58 


10.  Bamno,  Bmmiie         48*00  1900  "  19*20 

11.  BftfDSberg,  P^/.    (1)45*96  30-51  6*77 

12.  HelBingfora,  Pyrarg.  43*93  28*93  5*30 
18.  Erageroe,  Atpas.  50*40  32*88  2*34 
14.  JPahlun,  Wmaaite         59*69  21-70  143 

•  •  WItk 


12-55  

7-99   0-50 

a-90* 

8*01  

0-63    8-99  

MnO. 


5-49,  6a,  l^b,  Ou,  0<S 

¥i  0*46=98*55  Brdmanxi 

8*60,   P«r.=98*82J. 

6-70=100-66  Ramm. 

7-88,  Ct. -ft,  Cu,  l»b,  Co 

0*60=99-06  A.  Erdnuon. 

6*00=99.75  StaQdinger. 

8*30=100*02  CarlBSOB. 

1*06  16-47,Sa  1*85=99*43  N. 

6*73=99*86  Soheerer. 

4-10    8*20,  ]^a  0*68,  2a  0*30 

=100-72  Waditmeiflter. 


In  polyekraikte  Dahl  found  (L  c.)  Si  52,  H  37,  9e  3,  Ag  7,  Oa  1,  ift  1 ;  and  Sobeerer  obtained 
about  6  p.  a  of  water.  The  huronUe  afforded  Thomson  (L  a)  Si  45*80,  Xl  33-92,  te  4-32,  Ca  8^04^ 
Ug  1-72,  fi  4-16=97*96 ;  it  is  stated  to  be  hifnaible  and  not  attacked  hy  adds. 

An  ash-gray  mineral  ftom  Potton,  Canada  East,  as  analyzed  by  Tennant,  is  near  weissite  in  com- 
position. Tennant  obUined  (Bee  Oea  SuL,  ill  339)  Si  5606,  £l  22*60,  te  12*60,  An  tr^ iig  6*70, 
Ca  1-40,  IS.  2-25=99*60;  and  gives  H.=l'76,  a=2*826d.  T.  &  Hunt  says  it  is  probably  only  a 
rock,  and  not  a  mineral  species,  as  he  judges  from  a  specimen  he  has  seen  so  labelled  (priyate  com- 
munication). 

Qiya/ntoliU  and  Iheriu  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  iolite, 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  therefore  re- 
lated in  composition  to  pinite,  of  which  they  seem  to  be  impure  yarieties.    See  under  Pimitb. 

Pjrr^  etc.— Yields  water.  B.B.  Aises  to  a  white  blebby  glass.  Not  acted  upon  by  adds. 
Pyrargillite  is  difficultly  ftisible,  but  is  completely  decomposed  by  muriatic  add 

427.  GBOPPITB.    Svanbtrg,  (Efr.  Ak.  Stockh.,  iiL  14^  1846. 

Orystalline,  with  one  distinct  dearage  aJTording  a  broad  deavage  snrfiM»^  and  two  others  leas 
distinct.  ' 

H.=2-5.  a.=S*78.  Thin  qdinters  tranduoeni  Oolor  roseifed  to  brownish-red  Streak 
paler.    Fracture  splintery. 

0.  ratio  for  1ft,  fi.  Si,  fi=2 :  8  :  6 :  2,  whence,  if  half  the  water  be  bade,  (^(A*,  ft')-»-i(Xl, 
Fe))*  Si*+  fi.    Analysis  by  Svanberg : 

Si        £l      Fe      fig     Oa       ]!Sra      &       fi 
46*01    22*55    3-06    12*28    455    0*22    5*23    7*11,  undissolTed  0*18=100*1«. 

Ptb.— In  a  matrass  yields  water.    RB.  whitens,  and  on  thin  edges  shows  only  indplent  (bdon. 
Svanbeig's  formula  is  the  same  as  for  ottrelite. 
From  a  limestone  at  Gropptorp  in  Sweden. 

438.  VOiaXXTB.  R  R  Scfmid,  Pogg.,  zcriL  108,  1856.  Bastolyte  Skep^  Hln.,  1867,  Append^ 
p.  yi.,  and  Am.  J.  ScL,  XL  xxiy.  128. 

Tn  small  crystalB  and  scales,  mica-like  in  structure  and  aspect. 
H.=2— 8.    G.=:2*91.    Lustre  pearly.     Color  leek-green,  often  yellow- 
ish  or  brownish  from  alteration.    Thin  scales  translucent. 

Oomp.— O.  ratiofor  ]ft,fi,  9i,d=l  :  1 :  2  :  1;  (ift"4-iS)"  Si*+8d,  orthe  same  as  that  of  bio- 
tite  wi^  the  addition  of  water. 
Analyses:  1,  Schmid  (La);  %  Pisani  (0.  B.,  liy.  686,  Am.  J.  8d.,  zzziy.  208): 


Si 

£l 

9e 

te 

Sg 

Ca 

JTa 

ft 

1.  Ehrenberg 

83*83 

18*40 

8*42 

2801 

7*54 

2*04 

0*96 

»-87=99*07  Sdimid. 

2.  BoMtotyU 

34-98 

21-88 

28*44 

6*24 

8-22=100*76  PisaoL 

Tjx^  alo*— In  a  glass  tabe  yields  water,  sometimes  exfoliates,  and  becomes  brown  and  metallic 
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in  lofltreL  KK  ftiws  euOf  to  t  blaok  i^asa,  witii  the  rMctioQ  of  iron.  Attacked  hy  mwriatic 
add,  giyi^  a  jellow  solution,  and  the  insoluble  part  beoomea  after  some  days  coloriesa. 

Obi.^ — ^voigtite  oonatitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Dmenao. 
Baatolyte  is  in  ash-gn^,  reddish,  and  Uuish  laminsB,  looking  lUce  an  altered  mioa,  at  Monroe,  N.  T., 
mixed  with  pyrite,  and  probaUj  formed  through  the  action  of  the  deoompoeing  pyrite  on  mica. 

Named  after  Mr.  Voigt,  director  of  the  mines  of  Saze- Weimar. 

Sukamptiie  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  from  Bio  Janeiro,  dosely  related  to  the  above,  has  been  described  by  Eenngott  in  his 
Uebersicht  for  1856  -6t,  p.  80.  It  is  in  dull  green  short  prismotio  crystals,  in  granite.  Composi- 
tion, according  to  t.  Hauer  (La),  §182-33,  £l  20*47,  te  26*26,  Mg,  by  loss,  7*75,  Ca  0*86,  &  2*02, 
ign.  10-83. 

429.  MAaaARODTTB.    Margarodit  SdU^fhS/uU,  Ann.  Gh.  Pharm.,  zlvi  826, 1843. 

lake  muscovite  or  common  mica  in  crystallizatioD,  and  in  optical  and 
other  physical  characters,  except  nsnally  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery. 

Oomp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  (^(ft',  d*)  +  f  Si)'  Si',  the  water 
being  basic.  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (i  (it*  fl*)-!-!  Xl?  §>';  but  this  divi- 
sion  belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  be  often,  if 
not  always,  a  result  of  the  hydration  of  musoovite,  there  being  all  shades  of  gradation  between 
it  and  that  spedos.  Musoovite  has  the  0.  ratio  for  bases  and  silica  of  4  : 6,  or  nearly;  and  the 
deficiency  of  base  for  a  unisilicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
up  water,  the  water  passing  in  to  supply  it 

For  analyses  and  localities  see  under  Mubooyhb  (p  S09). 

A  hydrous  mica,  accompanying  cyanite,  at  litchfleld,  Ot,  afforded  Smith  ft  Brush  (Am  J.  Sci., 
IL  XT.  210) 8i  44-60, Xl  36-23,  Ve  1-34,  Ug  037,  Oa  0-6O,  ^a  410,  t  6-20,  fl  5-26.  Mn,  P  lr.= 
98*60.  It  is  a  9odchpoia^  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
l:7i:  10:2;  G.=a-td. 

43a  DAMOUBITB.    DAue,  Ann.  Ch.  Phjs^  UL  xr.  248,  1846. 

An  aggregate  of  fine  scales,  mica-like  in  structure. 
H.=2— 3.    G.= 2-792.   Lustre  pearly.   Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Oomp.— A  hjdrons  potash-mica,  like  margarodite,  to  whidi  it  is  oloselj  related.    0.  ratio  for 
fi,ll^§i.d,  1  :9:12:2. 
AnalTses  :  1,  Deleese  (La);  2,  Igelstrdm  (B.  H.  Ztg.,  xxy.  308) : 

Si        Xl       9e       &        fi 

1.  Pontiyy  45-22    37*85      &.      11*20    6*25 =99*52  Delesse. 

2.  Hom^oberg      48*41    35*17    4-62    10-90    4  50, 1^  1*40=100  Igelstrom. 

It  is  the  gaugne  of  cyanite  at  Pontivy  in  Brittanj ;  and  the  same  at  Horrsjobeig,  Wermland. 
Named  after  the  Trench  chemist  Damour. 

480A.  Sniom  Lui  (Ann.  Gh.  Fharm.,  IzzxL  267).  A  scaly  mineral  from  a  silky  schist,  occur- 
ring at  Nerothal  near  Wiesbaden.  H.=l ;  G.= 2-897 ;  greenish  or  yellowish-white.  It  afforded 
List  §14900,  M  23  65,  ]^e  8-07,  MgO-94,  Oa  0-83,  ^a  1-75,  &  Vll,  ll  3*41,  ¥i  189,  Si  F*  I  60= 
lu0*]4.    Supposed  to  be  near  damourite.    Named  from  its  si&y  lustre. 

431.  PABAOOMITEL    PkragonU  SOu^hdvU,  Ann.  Gh.  Phaim.,  zItL  334^  1843.    Pregrattit 
L.  LUbener,  Eenng.  Ueb.  1861,  53,  1862. 

Massive,  sometimes  coBsisting  distinctly  of  fine  scales ;  the  rock  slaty  or 
schistose.    Cleavage  of  scales  in  one  direction  eminent,  mica-like. 
H.=2-5— 3.     (J. =2-779,  paragonite,  Schafhautl;    2-895,  pregrattite, 
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(Ellacher.    Lustre  strong  pearly.    CJolor  yellowish,  ^yish,  grayish-white, 
greenidi,  light  apple-greeiu    Translucent ;  single  scales  transparent. 

Oomp.— A  hydrous  soda  mioa.  0.  ratio  for  ]&,  8,  Si,  1^=1  :9: 12:  2,  or  1: 1  for  bases  and 
silica,  if  the  water  be  made  basia  Formula  {H^,  Na*)+f  £l)*Si'i  the  pregratUte  has  a  little 
more  of  protozyd  bases,  the  0.  ratio  being  1 :  ^'S  :  9  :  1*7=3 :  22 :  27  :5,  or  nearly. 

Analyses  :  1,  Schafhfiutl  (L  a) ;  2,  BammelsbexK  (ZS.  G.,  ziy.  761);  8,  (Ellacher  (Kenug.  Ueb., 
La): 

Si         Si       9e      %      Oa      $ra       &       £[ 

1.  Faragoniie    60-20    3590      2-36     8*45     2-46=99-36  SohafhautL 

2.  ''       (})  46*81    40-06       1r.      0*66     1*26    6*40      1r.      4*82=100  Bamm. 

3.  JPtegraUiie     44*65    40*41  *e 0*84    0*87    0*62    706    1'71    6*04,  ^ 0*10= 100-70  (Elkeher. 

Pyr.— B.B.  the  paragonite  is  stated  to  be  inftisible.  The  pregrattite  exfoliates  somewhat  Hke 
▼ennioulite  (a  property  of  some  dinochlore  and  other  spedes),  and  becomes  milk-white  on  the 


Dbs.— Paragonite  constitutes  the  mass  of  the  rock  at  Konte  Gampione,  in  the  region  of  St. 
Gothard,  containing  cyanite  and  stauroiide,  called  paragonltic  or  talcoee  schist  The  rock  also 
contains  garnet  and  blade  tourmaline^  Named  from  ira^ycu^  /  mUiead,  The  pregrattite  ia  from 
Pregratten  in  the  Pustenhal,  Tyrol. 

A  Brevig  mica  afforded  Defranoe  6  p.  o.  of  soda,  but  with  much  less  silica  than  above.  See 
under  Lbpidomelanb,  p.  307,  where^rejations  to  other  Brevig  mica  are  stated,  that  tend  to  show 
that  it  is  an  altered  mica. 

432.  BUPHnLLXTB.    SiUiman,  Jr.,  Am.  J.  Set,  IL  TiO.  881, 1849. 

Stmetore  as  in  mica,  but  laminsa  not  as  easily  separable. 

H.=3-5-4-5.  G.=2-963-3-008,  Silliman;  283,  Smith  <fe  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Color 
white  to  colorless ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent;  at  times  opaque  or  nearnr  so.  Laminae  rather  brittle. 
Biaxial ;  angle  between  the  optical  axes  71i**,  Silliman. 

Comp.— 0.  ratio  for*,^,  Si,  tL=l :  8 :9:  2;  whence  (Jft'  +  f  S)*Si»+|fi=,  if  Ca:  fc:  iSfarr 
8  :4 :  11,  ^ica  41*6,  alumma  42*3,  lime  1*6,  potash  8*2,  soda  69,  water  6*5=100.  Analyses: 
Smith  &  Brush  (Am.  J.  ScL,  II.  zy.  209) : 

Si        M      te      iig     Ca      titk     K       A 

1.  UnionviUe    40-29    43-00    1-30    0-62    1*01     516    3*94    600=100*82  Smith  A  Brush. 

2.  ''  39-64    42*40    160    070    1*00    6*16    3*94    6*08=99*62  Smith  A;  Brush. 

3.  "  40-21     41-50     1-60    078     188    4*26    3'26    6-91=99-29  Smith  &  Brush. 

4.  "  40-96    41*40    130    0*70     Ml    426    8-26    6*28=99-21  Smith  &  Brush. 

The  specimen  for  analysis  2  by  Smith  &  Brush  was  Ih»n  the  original  one  described  by  Silliman. 
Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Scl^  II.  viiL  381)  and  those  of  Emi 
&  Garrett  (this  Min.,  3d  edit,  362,  1850)  are  erroneous.  Rmi*s  and  Grooke'a  specimens  were 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  k  Brush. 

Pyr.,  eto. — In  a  matrass  yields  water.  B.B.  exfoliates,  emits  a  strong  light,  and  in  the  foroepa 
fbses  on  the  edges.    Gives  traces  of  fluorine. 

Obs.— Occurs  associated  with  tourmaline  and  corundum  at  Unionyille,  Delaware  Co.,  Pa.  The 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyllite  leaves  a  very 
smooth,  hard-looking  surfiEU».  Also  in  the  same  vicinity  in  aggregated  laminn,  or  scales,  or 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  tiie  emery  of  Asia  Minor,  which 
afforded  him  the  following  results  (Am.  J.  ScL,  n.  xL  62,  xv.  210): 

Si        £l       f^e     Ag     Ca     &,  little  ^a    tS. 

1.  Gumuchdagh    42*80    40*61     1-30     $r,      8-01        undei,        6*62 

2.  Kulah  43-62    38-10    8*50    0*26    0^62         7*88         6*61 

3.  «'  42-71    87*52    2-82     (r.      1*41        uadeL        6*9& 

4.  Kicaria  42*60    37-46    170     Ir.      0*68         9*76         6*20 


Digitized  by  VjOOQIC 


HTDBOUS  BILIOATEB)  MASGASOPHYLLrTB  SBCnON.  489 

They  aflbrd  the  mean  ozTgen  ratio,  ezchidiDg  ihe  water,  1 :  10 :  11  May  be  damourAe.  A 
BfanOar  wbitiah  mica,  from  Newlin,  Fa.,  afforded  &  B.  Sbarplefl  3i  48,  Si  40,  alk.  t  to  8  p.  a 

433.  <EXXAOBBBITIL    Hargarite  from  Ffitachthal  (Eltacher,  Kenng.  tJebera.  1860, 49, 1862. 
(EOadierlte  Dana^  Am.  J.  Sol,  II.  zUy.  266,  1867. 

In  cryBtalline  scalee  or  laminse ;  Btructiire  micaceous. 

G.=2'884— 2-994.  Lustre  strong  pearly.  Color  payish- white  to  white. 
In  thin  plates  tran^arent.  Elastic.  Double  refraction  strong ;  optic-axial 
angle  in  the  air  79  21'  for  the  red  ray,  78®  45'  for  the  blue,  or  the  same  as 
in  muBoovite ;  DescL 

Oom&r-O.  ratio  for&,ll^di,&,l:4:6:l;  whence  the  formulat  if  ]&  be  basic,  (((&*  fi^H- 
fSljT&X  Remarkable  fbr  the  preeenoe  of  baryta.  Ana^yaeB:  1,  OSUaoher  (L  cl);  2,  Bammeto- 
berg  (ZaO.,xiy.  763): 

'Si       ^       9e     ^e     Mn     On     fig     Ca     :fta     &      $a       &      ti 
1.  42-59    30-18    0-91     174    012    O'Sl    4*86     108    4*66    0-09    1*42    7-61    4-43=99-98  GS. 
a.  48-07    32-79  1'86    0*81   2*90    0-28    6-91   iMdeL        4*26  Bamm. 

Oba. — Ooonrs  near  Kemmatin  Pfitschtfaal,  along  with  the  chlorite  analyzed  by  Hetser  (p.  602). 
The  locality  is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  606). 

434.  OCX»BITB.    (7. /.  JB^A,  Am.  J.  8cL,  IL  zU.  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
bent.    Often  as  a  coating. 

H.=2*6.  G.=2-70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.    In  thin  scales  transparent.    Flexible,  inelastic. 

Oomp. -  0.  ratio  for  ft,  &,  Si,  £[,  1*93:21:18*74: 11*91,  Bra8h=l:  10: 9:6).  Approaches  a 
hydrons  lithia  mica  in  composition.    Analysis :  P.  CoUier  (I  a) : 

Si        2a       ti       £       S       SiF* 
(i)  84-98    44  91    2*82    2*67     18*41    0*47,  fiexp.  at  lOO'^G.  0*88=99*49. 

Three  determinations  of  the  silica  obtained  36*04^  84-06,  35*71  p.  a  The  alumina  contained  a 
little  ozyd  of  iron. 

Pyr.,  oto.~B.B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  tiie 
dosed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
of  silicon  evolyed,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched.  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  giyes  skeleton  of  silica.  Par- 
tially decomposed  by  sulphuric  add. 

Oba.— Occurs  widi  tourmaline  and  lepidolite  at  ^ebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
mg  on  crystals  of  rubellite,  of  which  it  appears  to  be  a  product  of  alteration. 

436.  HISmOBRITB.  Hislagerit  (ft.  Biddarhyttan)  Bvn^  Pogg.,  ziii  606^  1828.  Begerolt 
Eolmberg,  Bidr.  flnL  Nat,  L  4,  Min.  Ges.  8t  Pet,  1850,  1851,  N.  Kordenskidld,  Vers.  FlnL 
HJa,  1852.    SkotioUt  Arppc,  flnsk.  Min.,  13,  1857. 

Amorphous,  compact,  without  cleavage. 

H.=3.  G.=8-046.  Lustre  greasy,  inclining  to  vitreous.  Color  black 
to  browniah-black.    Streak  yellowish-brown.    Fracture  conchoidal. 

Var.— (1)  HiaingerUe,  (2)  DegeroUe,  G.=2-54,  Hohnberg;  H.=2*5;  color  bladdah-gieen  to 
blade.  (3)  ScoUoUie;  G.=8'09;  H.=-3 ;  color  dark  green  to  blade  (and  named  ftom  martos,  dark); 
contains  much  magnesia,  and  less  water  than  hisingerlte. 

Oomp.— 0.  ratio  for  B+S>  Si,  ^=2  :  8  :  3 j  formula,  makfaig  one-third  of  the  water  bask;^  (ft*, 
fi)>Si9+4aq,  or  spedally,  (i]ft*+i(&'.9e))*Si'+4aq.    In  the  latter  formula  &*  indudes  some 
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te,  iig,  Csi  and  ocoaaloiiaDj  Mn.  KTHnding  ft,  the  penmtige  oompositlon  is  SDica  35-9,  lee- 
quiozyd  of  iron  43*6,  water  21 '5 =100.  CSeve'k  anajyeia  makea  the  seoMito  of  Loi^iban  eaaen- 
tially  hiaingerite ;  and  that  of  Orijfirvi  may  be  an  impure  Tariety  (anal  16). 

Analyses:  1,  Hisinger  (Fogg.,  ziiL  606);  3-11,  dere,  Oebeig,  Undstrdm,  Nordenakidld, 
Tboreld  ((Efv.  Ak.  Stockh.,  1866,  169);  12,  BammelBberg  (Pogg.,  Ixrr.  398);  IS,  14^  Thondd 
(Min.  Ges.  St  Pet,  1860,  61,  (Efy.  Ak.  Stockh.,  1866,  169);  16,  Aippe  (L  a): 

Si      XI     9e       te    An    %    Oa     fi 

-  20-70=101-39  Haidinger. 
(r,   31*70,  andec.0'9&=101-8S  (Sera. 

0*86  30-78=:  100*46  Oebeig. 

33-04=100-19  Gfere. 

1-41  30*33=100-93  JUndstiom. 

18-46=101-33  Gleye. 

1*48  23-83=99*94  Nordenskidld. 
31*09=99-90  Nwdenskiold. 

31*09=100-86  LindfltrooL 

31-66=99-58  CleTe. 

16-80=99*34  Qeye. 

2*66  11-64=100  Baounelabefcg. 
2-90  13'70,feF0-26,and.  1-50  Thor. 
2*70  19-64^  undec.  1*40  Thorald. 
0-38  16-12=9tt-74  Aij^. 

The  part  of  the  water  driYen  off  at  100"  a  was  in  anal  2,  11-20;  4^  11-66;  6,  13*11;  6,  9*S3; 
7,  12-19;  8,  9-87;  9,  18*66;  10,  10*61;  II,  630;  14,  11-60;  16.  749. 

Pyr.,  etc— Yields  much  water.  B.K  fuses  with  difficulty  to  a  blade  magnetic  slag.  With  the 
fluxes  giTes  reactions  for  iroa    In  muriatic  add  easily  decomposed  without  platinising. 

Obs.— Found  at  the  Tarious  localities  mentioned  above.  At  Riddarhyttan  it  occurs  in  renifona 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  atterMicin ;  at  Degwo^  near 
Helstngfora,  Finland,  in  a  silTcr  mine. 

Named  after  the  Swedish  chemist)  Hisisger. 

Melanoiiti  WurtM  (this  Ifin.,  679,  1860)l  Approaches  hisingerite.  It  is  black,  opaque,  with 
streak  dark  olive-green ;  H.=2 ;  G.=2-69.  Surface  of  the  mineral  often  striated,  or  with  an  im- 
perfectly columnar  aspect    H.  Wurti  obtained,  exduding  12-77  p.  a  of  carbonate  <]£.]inie: 

&  36-36    &4-49    9e  83-20    te26-18    JTa  1-86    &  10-34=100-33. 

From  Idk-Bow  quany,  near  Charlestown,  Mass.,  incmsting  the  sides  of  a  fissure. 


1.  Eiddarhyttaa 

36-30   44-39        



2.           " 

86*03  1*30  89-46    2*30   

0-80 

3.            " 

86-08  1-38  40*28     2-28   

0*86 

4w  Solberg,  Norway 

36-33   32-14    7-08   

8*60 

6.        "           " 

87-66  1-17  80-67     7-00   

2  91 

6.  Jordosen 

34-90   36*00     9-20   

2-67 

7.  Longban 

8.  Waldemarsvik 

36-71   27-70    7-62  3*03 

1*68 

88-66   39-90     380   

2-95 

9.  Ory&rri 

86-93  81-87     8-92   

206 

10.  Tunaberg 

37-14  1-89  30*24    8-<)2  017 

6-06 

11.  Longban,  SooHiMe  86-73   34-97     3-09    (r. 

8-76 

12.  Riddisrbyttan,  m$. 

88-07   34-78  17-69   

0-46 

13.  Draero,  DegerdUe 

36-60  0*80  41-66     1-16   

2-60 

14.      " 

34-46  0-76  88-63     108   

2-33 

16.  Oryarri,  ScoHalite 

40-97  0-60  26-04 

16-63 

436. 


Bkmannit  L.  J.  IgMrom,  (Efr.  Ak.  Stodch.,  1866,  K  H.  Ztg.,  xxTi21, 
1867. 


Foliated,  chlorite-like.  Also  foliated  oolumnar  and  aBbeetiform,  radiated ; 
also  granular  magsive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chforite.  Color  grass-green,  leek-green,  gr&j- 
ish-white ;  also  black. 

Oomp.^0.  ratio  for  ft+8,  Si,  1^=4  : 6  :  3,  with  the  bases  mainly j^rotoxydf  (f*e,  ftn);  only 
one-third  to  one-sixth  being  sesquioxyds  (9e,  Sl\  and  regarded  as  impurity  by  Igelstrom.  FQ^ 
mula  (f  (^e,  &n)+ifi)'  Si+i  H,  in  which  two-thirds  of  the  water  is  made  basia  Analyses: 
1-6,  Igelstrdm  (L  a): 


1.  IbLmau^  gram^fn, 

2.  IhL'eoLf  ffjfh.'W. 

8.  Fri.-masa,,  Uekrffik 
4.  OranL-nuus^  gra§§-g$k 
6.  Aabe8iff.t  green 
6.  IbL^mau^  green 


Si 

21 

9e 

te       An 

Ag 

Ca 

fi 

84*80 

tr. 

4-97 

36-78     1W6 

3*99 

_ 

10-61=100. 

36-42 

107 

4-79 

24*27     81*66 

fr. 

tr. 

9-91=98-08. 

40-80 

6-08 

3-60 

36*61      7-18 

7-64 

10-74=100. 

87*07 

6*86 

38*20 

6-82 

3-73 

9-71=99*88. 

87-69 

«.. 

•*- 

8607*         14*74 

-i_ 

11-60=100. 

36*83 

3-63 

^» 

31-09      9-29 

7*3 

tr. 

10-71=99-07. 

*  with  periiapa  aoBM  alnmlBa. 
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TjTj  •to,— On  heating  yields  water,  becomes  black,  submetallic^  and  after  ignitton  strongly 
magnetio.    BJB.  ftises  to  a  black  slag.    Soluble  in  muriatic  add,  with  a  depoeition  of  silica. 

Obs. — From  a  mine  of  magnetite  at  Grythyttan,  in  Sweden,  filling  cavities  in  the  ore,,pene« 
trating  it  eztenslTely,  and  constituting  nodular  masses  and  beds.  AnaL  4  is  of  the  green  interior 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  affords 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mina 

Alt* — ^Becomes  black  on  exposure,  through  oxydation. 

437.  NBOTOarrS.  Neotokit  K.  NordenaHdld,  Yerz.  FinL  ITm.,  1852.  Wittingit  tdL,  ib. 
Yattenhaltigt  Manganosid-dlika*  J.  F.  Bahr,  (Efr.  Ak.,  1860,  240.  Stiatopeit  L,  J.  JgMr&m, 
ib.,  1851,  143  (with  mention  of  "Neotokit"  and  "Wittingit"). 

AmorphouB. 

H.=8— 4.  G.=2'64— 2*8.  Lustre  dull,  sometimes  feebly  submetallic. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Oomp.,  Var^^The  amorphous  mineral  substances  here  included  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  Uie  presence  of  any  ingredients  in  the  altering  infiltrating 
waters.  A  uniformity  of  compoeition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  The  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
m  composition  to  hisingerite.  The  0.  ratio  for  fl+S,  3i,  ^  m  analysis  2  is  12-69  :  19'1 1  :  14*32 ; 
8,  11-66 :  18*69 :  14*86;  4,  12*11 :  1909  :  14-02;  5,  13*04 :  18*34  :  15*44;  each  of  which  corres- 
pond quite  nearly  to  2  :  8  :  2^,  and  to  the  general  hisingerite  formula,  (&*,  fi)*  di'+3  aq,  in  which 
two-fifths  of  the  water  is  made  basia 

NeoiodU  (anal.  4,  5)  is  here  included  by  A.  K  Kordenskidld  idong  with  stratopeite,  and  good 
authority  appears  thus  to  be  giyen  for  setting  aside  the  older  analysis  of  it  by  Igelstrom  (anal  6). 
In  straiopeiie,  G.=r2-64,  according  to  Igelstrom;  in  neoiocUt  and  wiUingite^  G.=2*7— 2*8,  according 
to  N.  Kordenskidld. 

Bahr's  and  Svanberg's  analyses,  9-12,  giro  a  different  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  determinations  are  required  before  these,  or  the  analyses  of  wittingite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  9,  10,  11,  Stn* 
Si*+3  fi;  and  for  anal  12,  obtains  the  0.  raUo  for  B+fi,  Si,  %  13*9  :  17*6  :  8*6.  The  vjiUimgilB 
analyzed  by  Arppe  (anaL  i)  contained  7*21  p.  a  of  carbonic  acid,  corresponding  to  18*82  p.  o.  of 
carbonate  of  manganese. 

Analyses :  1,  Igelstrom  (L  c.);  2-6,  Oleye  and  A.  E.  Kordenskiold  ((Efr.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Ch.,  c.  121);  6,  Igelstrdm  (Nord.  Verz.  FinL  Min.,  1852,  BeskrifiL  Finl.  Min.,  138, 1863);  7, 
Ai^  (Finsk.  Mm.,  21);  8,  Nordenskiold  (J.  pr.  Ch.,  a  122) ;  9-12,  Bahr  (L  c): 

gi      £l     9e     ^e      iln     An    %    Oa      £[ 

1.  Paisbexg,  SMUtpeU^    35*48  10*27   32*41   8-04  13*75=99*90  Igelstrom 

2.  "  "  35-88   8-20 29*87  8-66   16*11,  ^b  213  0. 

8.        "  «  35-06   1-86 38*49  5*27  0*47  16*72,  l*b  3*31  N. 

4.  (^trikland,  Nootociie  85*79   10*90  13-93   20*51  2*44  0*52  15*77==99*86  Kord. 

6.  **  "         84*38  1-57  18*58  2*88   22*67  2*50   17-37=99-96  OleTe. 

6.  Ingoa  **  35-69  0*40  25*08  24*12  2*90  0-56  10*37=99*11  Igelstr. 

7.  Wittmgi,  WmngUe  36*01   3-60  48-20 ll*03,C7*21=99*V5A. 

8.  Bredvfi,        "  39*72   206  84  76       1*210*69  21-98=100*42  Nord. 

9.  Klapperud  86*20  111    0*70  47*91    -. 4*43  0*61      9*43=100*39  Bahr. 

10.  "  86*11  0*90  11*31   42-00  0*67  0*70    [9*48]=101-39  Sranb. 

11.  "  34*72  1-09  10*45   42*64   0*36  0*56      9*76=99*98  Bahr. 

12.  "  33-81  1*08    7*63 4618  1*42  0-72      9-67=100*26  Bahr. 

Pyr.,  eto.— Yields  much  water.  Reactions  with  borax  for  manganese  and  iron.  DilfionlUy 
ftisible  to  infhsible. 

Obs.--0ocur8  with  rhodonite  at  Paisberg  hi  Filipstad,  Sweden  {OraiopeiU);  Ctostrikland  {imto- 
cUe)  in  Sweden;  at  Ingoa  (ib,\  Finland;  at  Wittingi  {wUtmgUit)  in  Storkyro,  Finland;  at  Bred* 
Tik  (ib.)  in  West  (^tbland;  at  Klapperud  in  DalecarUa,  Finland. 

Named  from  Morecvf,  oJrtotaA  orv*n>    This  name  antedates  fenitegMiitfl; 
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43a  STUBELITB.    Stdbe&t  BmOu,  B.  H.  Ztg.,  xjdy.  322, 1866. 

Benifivm  and  botiyoldal  muftrfTd. 

H.=4— 5.    a.=2-223— 2*263.    LuBtre  Titreoufl,  brilliant    Gdor  velTet  to  pitchy  Uadc  Streak 
dazk  brown.    Fracture  oonchoidal,  distinct    Brittle.    Analyaia  bj  Stiibel  (L  o.) : 


M 

l?e 

Sin 

Cu 

Ag 

£[ 

01 

6-87 

10-18 

21-89 

16-26 

1-03 

16*86 

O-77=08-33. 

26-99 
0B&-— Oconrs  at  the  idand  of  lipari.    Named  firom  Dr.  Alphonae  8t6beL 

439.  anXINarrB.  Srart  Stenart  (fV.  Gillinge)  Hiamffer,  Afh.,  ia  804^  1810.  Qillingit 
mawger^  Mm.  Geogr.  Schwed.  (Wohler^sX  102,  1826.  Thranlit  (fir.  Bodemtaaia)  o.  Kdb^  Pogg., 
zIt.  67,  1828.    Traulit 

Amorplioufl — compact. 

H.=3.    G.=3-045,  Hisinger,  fr.  Gillinge.    Lustre  shining  to  dull;  but- 
feice  of  fracture  earthy.    Color  black  or  bmddsh. 

Comp.,  Var^-0.  ratio  for  &+fi,  Si,  fi=,  nearly,  1:1:1;  whence  (ft*,  S)*Si*+6  aq.  (1)  In 
anal  8,  of  gillwgiU,  ft* :  fi=3  :  6 ;  hi  4,  Y  :  9*6,  or  nearij  3  :  4.  (2)  For  anal  7,  of  thrauUte,  t. 
KobeU  adopts  the  same  0.  ratio^  1 :  1 :  1,  obeenring  that  the  mineral  analyied  contained  some 
mixed  pyrrhotite.  Analyses:  1,  Hisinger  (Afh.,  iii.  304);  2,  Bammelsberg  (Pogg.,  Izxr. 
398);  3,  4,  Hoglund  and  Tamm  ((Efr.  Ak.  Stoekh.,  1866,  169,  J.  pr.  Gh.,  a  128);  6, 
(J.  pr.  Ch.,  xWi  238) ;  6,  Hishiger  (Fogg.,  ziii.  606);  7,  ▼.  KobeU  Q.  a): 


Si 

M 

Fe        *e 

liln 

% 

Ca 

ft 

1.  Giningo 

27-60 

6-60 

51.60     »nO-77 

11-76=9702  HiB. 

2.     ^^ 

32-18 

— — 

30-10      8-68 

4-22 

6*60 

19*87=100  Bamm. 

3.        « 

27-88 



31*62     18*29 

1-17 

6-96 



13-92=99*83Hoglxmd 

4.        " 

29-86 

2-96 

34-23     ll-6tf 

2*69 

3*12 

0-60 

15-52=100-53Tamni, 

6.  Oryuri,  ffiaing. 

29-61 

-_ 

10-74     87-49 



7-78 

..... 

1300=98*62  Herm. 

6.  Bodenmai 

B,  ThraulUe  31-77 

49-87 







2000-101-64  His. 

«  31.38     43-42      6-70         — -    19-12=99-62  Kobea 

Pyr.,  eta — ^Yields  mndi  water.  B.B.  fuses  easily  to  a  black,  slaggy.  opaque^  magnetic  ^botoL 
Decomposed  by  muriatic  add. 

Obs« — ^From  GiUinge-Grube,  in  Sddermanland,  Sweden,  whence  the  name.  TknmlUe  (named 
from  OpavXiif  fragiU)  occurs  at  Bodenmais,  three  leagues  from  Zwiesel,  in  BaTaria,  with  yiTianite, 
etc. 

440.  J'OZXirTB.    Jdllyt  v.  KobeU,  Ber.  Ak.  Kiinchen,  1866,  168. 

Compact,  amorphous. 

H.=8.  G.=2-61.  Lustre  weat  greasy.  Color  dark  brown ;  in  thin 
splinters  transparent,  with  green  to  brownish-red  color ;  the  coarse  powder 
is  light  leek-green,  the  fine,  light  grayish-green ;  in  some  positions  the 
powder  appears  ochre-yellow.  Fracture  subconchoidal  and  splintery.  In 
thin  splinters  shows  double  refraction. 

Oomp.— O.  ratio  for  6,  fi,  Si,  fi^l :  2 :  8  :  2 ;  (}  lt*-h»  £l)*  St«+4  ^ifte:  ftg=3  :  2,= 
Si  36*6,  Si  27*0,  Fe  17*0,  lUg  6*3,  fi  14-2=100.    Analysis:  y.  KobeU  (L  c.): 

Si  36-66        £127-77        1*0  16-67        fig  6-66        fi  18-18=99^83. 

Pjrii  eto.— In  the  dosed  tube  yieUbi  water.  B.B.  swells  np  and  Aiaes  with  dUBeolfy  on  thin 
edges  to  a  black  mass,  which  is  not  magnetic^  or  only  slightly  so;  with  the  fluxes  giyes  the  reac- 
tions for  iron.    Decomposed  readily  by  muriatic  add,  leaying  gelatinous  silica. 
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Obfl. — Oooan  at  BodeDmais  ia  Bavana,  with  py^te,  yivianite,  iolifee,  etc.  Beaemblea  a  hisiii- 
g&rite  in  which  the  iron  is  replaced  by  alumina.  It  is  distingnished  fi-om  this  mineral,  aa 
well  as  IVom  giUinglte»  by  the  green  color  of  its  powder,  and  by  yielding  a  residue  before  the 
blowpipe  which  is  but  slightly  magnetia    Named  after  the  physicist,  O.  Jotty. 

L.  Semann  obaerres,  in  a  letter  to  the  author,  that  this  species  is  yeiy  similar  to  fiihlunite. 

441.  Epioblobitb  Ramrn,  (Pogg.,  Izxiii.  437,  1849X  Fibrous  or  columnar,  between  schiller  spar 
and  chlorite  in  its  oharaotoTs.  H.=2— 2*6;  Q.=2-76;  coIcm:  dull  leek-green;  streak  white  to 
greenish ;  lustre  greasy ;  in  thin  columns  translucent  and  of  a  bottle-green  color. 

CkUiP.— 0.  ratio  for  B,  fi,  Si,  1^=4  :  8  :  9  :  4,  whence,  for  bases,  sOica,  and  water,  if  half  of 
the  water  be  basic,  9:9:2.    Analysis  (L  c.) : 

Si  40-88    il  10-96    f  e  8-72    *e  8-96    fig  20  00    Oa  0-68    fi  10*18=  100-88. 

BB.  ftises  only  in  thhi  fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 
Fonns.  veins  in  a  rock  resembling  serpentine  at  Haizburg.    Named  in  aUiudoo  to  its  being  near 
chlorite  in  characters. 

442.  PoLTHTDBiTX  BrdaL  (Handb.,  iL  834^  1841).  From  Bt  Cristoph,  at  Breitenbrann,  hi 
Saxony.  Amorphous;  R=2— 8;  G.=  2'09d— 2-142;  lustre  dull;  color  liver-brown;  streak 
Ulster,  grayish.  According  to  Flattner,  contains  di,  Fe,  J'e,  with  some  a&I,  fin,  and  29*20  p.  a 
of  water.    In  mniiatio  acid  decomposed. 

443.  Lellitb  Beuaa  (Ber.  Ak.  Wien,  xxr.  560,  1867).  From  Przibram  in  Bohemia^  with  pyrite, 
and  arising,  apparently,  through  the  ajgenpy  of  decomposing  pyrite. .  H.=2;  G.=3-043.  Earthy, 
like  glauoonite;  blackish-green.  Analysis  afforded  Si  32*48,  t^e,  te  6495,  H  10-20,  Oa  C  1*96, 
F'eSo-63=100-22. 

444.  Chlobitb-likb  MoraRAL,  from  the  keaper  of  Altenburg,  Hcmhofer  (J.  ^.  Ch.,  xdx.  289). 
Color  dark  leek-green.  Stated  to  be  B.B.  mfusible.  Analysis  gave  Si ^951,  Al  1 1*54,  l^e  18-26, 
#e  26-26,  Oa  052,  H  14*81  =99-90.    0.  ratk>  of  bases  and  silica=  1 :  1,  and  of  B,  8=  1 :  2. 


446.  PTROSOLmUTB.    Pyrosklerit  v.  KobtUt  J.  pr.  Gh.,  IL  53,  1834. 

Orthorhombic,  or  monoclinic ;  Descl.  Qleavage :  basal  eminent  or  mi- 
caceong ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  Q.=2-74,  V.  KobelL  Lnstre  of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.    Translucent 

Oomp.--^.  ratio  for  ft,  fi,  Si,  d=4 :  2 :  6 :  3 ;  whence  (f  6*+^  £l)'  §i'+  3  d^Snica  38*9,  alu- 
mina 14*8,  magnesia  34-6,  water  11*7=100.  By  making  part  of  the  water  basic  in  this  spedea 
and  the  three  following,  the  0.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  461. 

Analysis :  ▼.  Kobell  (L  c.) : 

Si        Si       €r      te      ftg        a 
1.  Elba,  Pyro$deriU    8703    18*60    1*48    862    81*62    11*00=98*10. 

The  0.  ratio  from  the  analysis  is  13*48 :  6*75  :  19*74 : 9-78,  whence  20*18 :  19*74  for  the  bases  and 
sOica. 

Pyr.,  eta— Yields  water.  B.6.  ftises  at  3-8—4  to  a  grayish  glass.  With  the  fluxes  reacts  for 
diromium  and  iron.    Decomposed  by  muriatic  add  with  gcJatinisation. 

Oba. — Fyrosdertte  appears  to  differ  from  kSmmererite  in  crystaBication  as  well  as  composi- 
tion.   It  may  indude  kXergite  (p.  496.  7,  8)  and  the  Ihlo-chlorUe  of  TraTcrsella  (p.  600). 

Occurs  with  ohonicrite,  constituting  seams  in  serpentine,  near  Porto  Ferr^jo,  Elba. 

Named  from  irdp,  flre^  and  oK^npis,  hard  (refractory). 

446A.  TnaciOTrcni  T,  R  WM{Am.J,  Sd.,  riL  66, 1824X    Hexagonal,  being  optically  imiazial,  • 
Deed.    Occurs  in  small  foliated  scales,  distributed  titffough  a  steatitic  base,  and  hence  soaly«mas- 
nre.     H.=l— 2;  Gh.=E2*766,  Crosaley;  lnstre  somewhat  talc-like;  color  grayish,  somewhat 
browaUb. 
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AjuIjObz  Crofldej  (thte  Hin.,  8d  ed,  291, 1860) : 

Si  85-74    £11642    fe  10*02    Ag2*l-4A    fi  10'30=99-92. 

0.  ratio  for  S,  fi,  Si,  fl=  13-20:  766  :  1916:914=7 :  4  :  11 :  6,  or  approximately  4:2:6:3, 
which  is  that  of  pyroaderite.  General  fonniila  (ft',  fi)*§l*+2  aq,  as  abore.  Thomson  obtained 
^i  49*08,  '^  7*28,  9e  1612,  ftg  16*96,  fi  10*28;  but  he  evidently  took  the  specimen  in  mass, 
while  Orossley  separated  with  great  care  from  the  base  the  scaly  mineral  which  is  the  true  rest- 
micuHte.  When  heated  exfoliatee  prodigiously,  the  scales  opening  out  into  long,  worm-like 
threads,  made  up  of  the  separate  folia.  Exfoliation  oommenoes  at  SOO*"  to  600°  F.,  and  takes  place 
with  so  much  force  as  often  to  break  the  test  tube  in  which  the  mineral  may  be  oonAned.  B.B. 
fUees  at  3*6  to  a  grayish-bhick  glass. 

Occnrs  at  Milbory,  near  Worcester,  Mass.  Named  by  Webb,  as  he  says,  from  the  Latin  ver- 
micuhTf  Ihreedworma. 

446.  OBOIIXOBXTB.    Ghonikrit  v.  Xbb^  J.  pr.  Gh.,  iL  61, 1884.    Metaxoit  Arppe,  FInsk.  Ifin., 

Act  SoL  I^nn.,  tL  680,  1861,  Holmberg,  Verb.  Min.  8t  Pet,  1862,  146. 

Massive,  cryBtalline  granular,  or  compact ;  Bometimes  globular,  radiated. 

H.=2-5— 3.  G.=2-91,  V.  Kob. ;  2-58— 2-61,  Arppe.  Lustre  weak  silky, 
to  glimmering  or  dull.  Color  white,  sometimes  with  yellowish  or  grayiah 
spots ;  pale  greenish-blue. 

Oomp^  Ymr^—O.  ratio  for  ]ft,'fi,  Si,  £=8 :  2 :  6  :  2.  It  is  a  Ume  pyrosderite.  Chonienie 
occurs  only  massiye,  white,  with  G.=2*91,  and  has  the  lime  to  the  magnesia  as  1  :  2.  JU^taOMte 
is  greenish-blue  to  neariy  white,  amorphous  or  crystalline  granular,  with  G. =2*68—2*61,  and 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxygen  ratio  for  bases,  silica,  and  water 
being  6:6:3.    Analyses:  1,  t.  Kobell  (L  c);  2-4,  Asp  and  HaJlsten  (Finsk.  Kin.,  L  a): 

Si      Si      9e      iln    te      iig      Oa       fi 

1.  awnierUe  36-69  1712  1*46    22-60    12*60    9-00=98-8'?  KobelL 

2.  Metaaoiiet  erysL       38*69    9*68    41     mdeL  16*28    undeL  12*97  Asp. 

3.  "  "  37*90    9*78    6*78    2-06     12*23    18*79  12*76=100*24  Asp. 

4.  ''       amorph,   40*63  1017    6*78   undeL   —    11*24    16*08  12*88  Hallsten. 

Chomcriie  gives  the  0.  ratio  for  &,  S,  Si,  fi=12*8  :  8 :  19*0 :  8 ;  or  for  bases,  silica,  and  water, 
20-8  :  19  :  8. 

MekUBoite,  anal  3,  gives  10*3  :  717  :  20*21  :  11 -84= for  bases,  siUca,  and  water,  17*6  :  20*2  :  11*3. 

Pyr.,  ato.— Yield  much  water.  Ghonicrite  ftmes  with  intumescence  at  8*6—4  to  a  grayiah- 
white  glass,  and  is  decomposed  by  muriatic  acid,  the  sihoa  separating  in  powder.  Metaxoite 
acts  much  tiie  same. 

Obs.— Chonicrite  forms,  with  pyroecierite,  seams  in  serpentine,  on  Elba:  and  metaxoite  is 
found  near  Lupikko  in  Finland,  some  versts  soulh  of  Pitkaranta,  with  serpentine. 

Ckonicrile  is  from  x^w/a,  Jusion,  and  ir^ir^,  fef^  its  fhsibflity  distinguishing  it  from  some  allied 
species.    MetaacoUe,  from  its  nearness  to  metaxite, 

447.  JBFFBRXSXni.    YermiculiteT  G,  J.  Bnuik^  Am.  J.  Sd.,  II.  xxxL  369,  1861 ;  Jeflferisite 

id.,  ib.,  xlL  248,  1866. 

Orthorhombic  %  In  broad  crystals  or  crystalline  plates,  deavage :  basal 
eminent,  affording  easily  yeiy  tnin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60^  and  120^. 

H.=l*6.  G.=2'30.  Lustre  pearly  on  deayage  surfSaee.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  light. 
Transparent  only  in  yery  thin  folia.  Flexible,  almost  brittle.  Optically 
biaxial,  Descl. 


SB. 


Oonp.-0.  ratio  for  ft,  fi,  Si,  A=:2 :  8 :  6  :  2i  (hi  the  analysSs,  3) :  whence  (}&•■!>  |l^  ft*+ 
fi.    DUfers  from  pyroecierite  in  the  larger  proportion  of  seaquiozyas.    Analjaia:  Brash  (L  e.): 


gi        Xl        9e      t^e      ]i[g      6a    iTa     ft       A 
WestdMSler        3*710    17-67    1054    1*26    19*65    056    IK    0*43    18'76=rl00'87 
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The  exact  0.  ratio  it  8-80 :  11-36 :  19*79  :  18-23,  giving  for  baaea  and  aiUca  19*56  :  19*79. 

Tjr^  eta — When  heated  to  800**  C.  ezfoliatea  very  remarkablj  QSke  yermiculite) ;  B.B.  is 
foroepa  after  exfoliation  beoomes  pearly-white  and  opaque,  and  ultimately  ftiaes  to  a  dark  gray 
mass.    With  the  flaxes  reactions  for  silica  and  iron.    Decomposed  by  muriatic  acid. 

Obs. — OccuTB  in  yeins  in  serpentme  at  Westchester,  Pa.  Plates  often  sereral  inches  across. 
Named  after  W.  W.  Jeflbris  of  Westdiester,  Pa. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  according  to  B.  Pnm- 
pelly,  in  Japan,  in  the  mountains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  mineral  (h>m  the  Yosges,  referred  to  pyrosderite  by  Delesse  (Ann.  d.  ICin.,  IV.  xx.  156, 1851), 
approaches  more  nearly  the  jefferisite  in  its  oxygen  ratio,  although  containing  less  oxyd  of  iron 
as  a  substitute  for  alumina.  It  has  the  following  characters:  deavage  as  in  pyrosderite,  perfect 
in  one  direction,  and  less  so  In  a  transverse ;  structure  a  little  lamellar;  soft;  G.=2-622;  lustre 
greasy  or  waxy;  odor  grayish,  bluish,  and  emerald-green.  Composition,  according  to  Delesse,  Si 
38-39,  %1  26*64,  ^  <r.,  t^e  059,  Mn  tr„  Mg  [2216],  Oa  0*67,  fi  11*67.  0.  ratio  for  ft,  fi,  iSi, 
1^=2  :  8 :  6  :  2^.  As  the  magnesia  was  not  directly  detenoined,  the  results  are  doubtfViL  It 
occurs  in  nodules  in  serpentine  at  Si.  PhOippe,  near  &iinte  Marie-aux-Mines. 

448.  PBNNlNITjy.  Chlorite  pt  Hydrotalc  (=Wa8serglinmier  of  Morin)  Necker,  Ifin.,  1886. 
Pennine  J.  lYoM  A  &  Schweimrf  Pogg.,  L  523,  1840.  K&mmererite  NcrdensLt  Act  Soa  Sd. 
Fen.,  L  488,  1848,  and  Arsberit.  1843,  193.  Bhododirom  Ftedhr,  Bose,  Beise  n.  d.  Ural,  a 
1842,  and  Pogg.,  Ux.  1843.  Tabergit  pt  Seheerer,  Pogg.,  Ixxi.  448, 1847.  Chromchlorit  EBrrrk^ 
J.  pr.  Ch.,  liil  21,  1861.  BhodophylUte  CfeiUK,,  Proc.  Aa  Sd.  PhOad.,  1862, 118,  121.  Penninite 
Dana, 

RhombohedraL  5Aif=65^36',  (9a^=103^  65';  a=8-4951.  Observed 
planes :  Oyi;  rhombohedral,  -^^  f , 
^,  jB,  I  (r),  i  {m\  occurring  often  *^* 

as  pyramidB,  f.  416.  C>A^=:128*' 
Sr;  (9A|=12r  47';  IiAl= 
162«  8' ;  0  A  I  (r)=95^  40'  (OS** 
16'  obB.) ;  OAi  {m)=W  3'  (obs. 
94^0');  ifA2^,intwin,=152^10'. 
Cleavage:  basal,  higUj  perfect. 
Crystam  often  tabular,  and  in  crest- 
ed groups.  Also  massive,  consist- 
ing of  an  aggregation  of  scales ; 
al^  compact  cryptocrystalUne. 

H.=2--2-5  ;  3,  at  times,  on 
edges.  G.=2-6-2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly ; 
of  lateral  plates  vitreous,  and  some- 
times brilliant.  Color  green,  apple- 
green,  grass-green,  grayish-green, 
olive-green;  also  rradish,  violet, 
rose-red,  pink,  grayish-red;  occasionally  yellowish  and  silver-white;  violet 
crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  light  along 
the  vertical  axis.  Transparent  to  subtranslucent.  Laminae  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
sometimes  positive  and  negative  in  different  laminee  of  the  same  plate  or 
crystal. 

Var.^1.  PaminUe.  Ajb  first  named,  it  induded  a  green  crystaHized  dilorite  firom  tfie  Pennine 
Alps. 

JjydfioiaicofNedKeriapenninitefhnntheBniiienTalley,  in  theValaifl.  Azia  of  double  reflrao- 
tlon  poeitave,  Desd.    Most  of  the  penninite  from  Zermatt^  and  that  of  Bhrneo  and  the  Tjrrol,  hay* 


Texas,  Pa. 


Eimmererite,  Urals. 
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a  negative  optioal  axis ;  acxne  OTStala  of  Zormat^  and  tfaoM  of  Ala,  a  poftiti\re ;  and  tome  plates 
fh>m  Zermatt  consist  of  ponitive  and  negattye  laminie  united ;  Dead. 

2.  Tabtrgiiey  trom  Taberg,  Wermland  (Blue  talc  of  Werner,  and  called  also  mica<hli>rite\  is  a 
bluish-green  or  green  chlorite.  According  to  Deadoizeaux's  optical  observations,  it  is  in  part  tma- 
coBkUf  with  the  axis  positive  like  true  penmmiB,  But  in  other  oaaes  uniaxial  and  biaxial  plates 
are  combined,  and  negative  and  positive  also ;  and  the  axial  divergence  of  the  biaxial  plates  varies 
fh»n  1"  to  33**,  indicatiug  a  nuxtnre  of  penninite  and  another  chlorite^  either  pgrroBdorite  or 
ripldolite. 

Crystals  of  Texas  have  the  double  reftaction  positive  though  feeble  (Desd,  Cooke);  they  are 
often  mixed  with  ripldolite,  and  sometimes  a  ciTstal  is  traversed  by  a  bond  of  ripidolite^  mose 
optk^-axial  angle  is  60°  to  W  (DescL). 

3.  KdmmererUe,  The  original  specimen  was  a  reddish-violet  micaceous  mineral  from  L.  Itknl  in 
Bissersk;  in  Perm,  Russia,  partly  in  6-8ided  prisms.  It  was  named  after  Kihmnerer  of  Bussia. 
BkodophyUUe  of  Genth,  and  chuvmrddorito  of  Uenn.  (anaL  1 2),  are  the  same,  from  Texas,  Pa. ;  G.= 
2'61 7—2*63.  EhodochrofM  is  a  compact  or  soaly-gninular  variety,  originally  from  I«.  Itkul,  Biberie^ 
having  a  splintery  fracture,  with  G.=s2*66— 2*d7.  Color  deep  green;  but  violet,  rose-  or  peaoih- 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Loganite  of  Hunt  (=zI*lBeud(mhite  of  Eenngott)  is  near  penninite  in  composition.  A  notice 
of  loganite,  from  Calumet  Falls,  Canada,  is  given  under  AlUred  ffomblende  (p.  242),  as  it  has  the 
form,  angles,  and  deavage  of  that  spedes ;  and  also  of  an  allied  material  under  AUered  Byvtnene 
(p.  231).    It  has  G.= 2*60— 2*64;  color  dove-brown  to  chocolate-brown;  lustre  dulL 

PaeudojMe  of  Kenngott  (Ber.  Ak.  Wien,  xvL  1865)  has  the  composition  of  Ipganite,  but  ia 
compact  massive,  without  deavage,  and  resembles  Ben>entlne  (whence  the  name,  from  rstiUty 
faUse^  and  ophiie  or  serpentine);  H.= 2 '5;  G.=2'76— 2-7t;  lustre  weak;  color  grayish-green, 
oUve-green,  pistadiio-green ;  fed  unctuous.  It  forms  the  gangue  of  enstatite  (ttg  §i)  atZ^'ar  in 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  tal<^  pyrophyl- 
lite,  and  other  related  spedes. 

Besdoizeaux  found  (Mm.,  436)  RAR=6y  28'  in  penninite,  and  0  A  i?=103o  46';  and  the 
latter  in  the  Texas  kammererite.  The  above  angles,  and  figs.  414, 416,  are  from  Cooke's  paper  on 
the  latter(Am.  J.  Sd.,  IL  xiiv.  201),  and  f.  416  is  from  Koksdiarof  (Yerh.  Min.  Ges.  St  Pet,  1851). 

CoDip. — ^0.  ratio  for  bases  and  silica  4  ;  3,  corresponding  to  8  (iSlg*,  i^l),  9  Si,  12  !lX  hut  vary- 
ing from  4 :  8  to  6 :  4.  Exact  deductions  from  the  analyses  cannot  be  nuide  untU  the  state  ol 
o^^ndation  of  the  iron  in  all  cases  is  ascertained ;  and,  further,  until  it  is  also  proved  that  there 
may  not  be  a  crystalline  mixture  such  as  is  mentioned  above  under  tabergite.  The  mineral  often 
contains  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Kenngott  to  occasion  some 
of  the  discrependes  in  the  analyses. 

Analyses:  (1)  PenmnUe.  1,  Sdiweizer  (Poggn  1-  6^6);  2,  3,  Marignac  (Ann.  Ch.  Phys.,  III.  x. 
428);  4,  Merz  (kenngott's  Uebers.,  1868,  62);  6,  MacDonnell  (Proc.  B.  Acad.  Dublin,  6,  307);  6, 
Marignac  (L  c) ;  7,  Bammelsberg  (4th  SuppL,  »7).  (2)  KSmmererite,  Mg,  8,  HartwaU  (Jahresb., 
xxiiL  266);  9,  Hermann  (J.  pr.  Ch.,  liii.  1);  10,  T.  H.  Garrett  (Am.  J.  Bd.,  II.  xv.  332);  II, 
Genth  (Proc  Aa  Sd.  Philad.,  1862,  121);  12,  Hermann  (L  c);  18,  14,  Smith  &  Bruah  (Am.  J. 
Sd.,  n.  XVL  47);  15,  16,  Pearse  (Am.  J.  Sd.,  IL  xxxviL  222);  17,  Hermann  (L  c).  (8)  Masgwe. 
18,  V.  Hauer  (Ber.  Ak.  Wien»  xvL  1865);  19,  T.  a  Hunt  (Bep.  G.  Can.,  I8tf8»  491): 


Si 
1.  Zeimatt,  PamMteS^-Ql 


2. 

3,  *'  * 

4,  **  *' 
6.  "                *' 

6.  Binnen,  * 

7.  Snarum 

8.  Ural,       KAm. 

9.  L.  Itkul,     " 

10.  Texas,  Pa., '* 

11.  "  " 

12.  "  « 

13.  "         " 

14.  "  " 
16. 
16. 

17.  Hhodochrome 

18.  P^eudopkUe 

19.  - 


83-36 
83-40 
33-26 
33-64 
33-96 
34-88 

37-00 

30-68 

87-66 

(})  38*20 

"  31-82 

"  88-26 

"  88-30 

'V*-^'n31-86 

"red      81-31 

34-64 

8842 
88-28 


Si 

9-69 
13*24 
13*41 
11-69 
10*64 
13*46 
12*48 

14-20 
16*94 
11-82 
11-11 
1610 
10-69 
10-60 
13-76 
12*84 
10*50 

16-42 
13*80 


Sr  Pe 

*e  11*36 

0*20  6-93 

016  5-73 

to  7-20 

8-83 

0-24  6-12 

6-81 

1-00  *el-60 
4-99  £"03-32 
3-60  If e  2*60 
6-85  1*43 
406 
1-96 
1*60 
__  *e2-31 
2-98  f*e2*46 
6*50        1/80 

i'e3-68 

1-92 


0-90 
4*78 
4-67 
2-16 


32-34  12-58=99-08  Sdiweizer. 

84-21  12-80=99-74  l^arignaa 

34-6t  12-74 = 100  Marignac. 

86-18  12-18=9961  Men. 

84-95  1 2-40=  100-46  MacDonnelL 

33-71  12*52=100  Marignac 

34-02  18-68=100-87  Bammelsbeig: 

81-60  13-00,  Oa  1*6 =99*70  HartwaU 

33-46  12-06=100*38  Hermann. 

24-97  18-68,  Ca  4-11,  tli  0-67=98-92  Garr. 

36-54  12-95,  Li,  Sfa  028,  ft  0-1  Genth. 

35-24  12-75,  ^l  0-26=10012  Hermann. 

86-98  12-64,  &,  ]^a  0-86=09-61  &n.  ft  Br. 

36-08  13-25,  ]fc,  Sfa  0-36=99-76  Sm,  k  Br. 

84-90  18-98,  Ca  127,  Si  0*22=100-44  P. 

3602  13-20,  Oa  0-82,  JTi 0-463199-08  P. 

86-47  12-03=99-94  Hermann, 

84-04  12-68=98-14  Hauer. 

35-60  16*00=100  Hunt 
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InanaL  16,  a.r=a'68;  18,  a.s2'88S;  20,  ^=2*856. 

Ib&orviAs  aflbrded  Sy«abeif  (Ale  H.  Stodkbolm,  1^^  1B30):  fli  36-70,  Xl  13*03,  te  6-34,  ftn 
1-64,  1kg  29-27,  K  2*07,  ^  F  11,  ^  ll-76=;100-98.  a  W.  a  Fadu  obtained  for  its  oomposition 
(JahTb/kin.  1867,  822)  &  82*96,  Sd  18*08,  Fe  13*72,  Hn  0*07,  ifg  26*83,  0«  096,  tL  11-84,  K 
0-33,  Nfl  1*28,  F  0-97=100*49 ;  ghring  the  0.  ratio  for  B,  li^  Si,  £[=7  :  8 :  1^ :  6,  while  the  analy* 
810  of  Svanberg  gives  6:3:9:6;  both  of  which  are  near  that  ot pynedsrite,  Q.= 2*813.  Dee- 
doiBeauz  reftrs  a  port  of  tabeigite  to  ripidolite  (see  below). 

Pyr^  eto^— -In  the  dosed  tube  yields  water.  B.B.  exfoliates  somewhat  and  is  dilBoultlj  AisiUe. 
With  the  fluxes  all  yarieties  ^ye  reactions  for  iron,  and  many  yarieties  react  for  chrominm. 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  add. 

Obs.— Ooonra  with  serpentine  in  the  region  of  Zermatt,  Yalais,  near  Mt  Bosa,  espedaUy  in  the 
mordnes  of  the  Findden  glader;  oystalsfrom  Zermatt  are  sometimes  2  in.  long  and  H  ^  thidc; 
also  at  the  foot  of  the  Simplon;  at  Ala,  Piedmont,  with  dinochlore ;  at  Sohwaivenstein  in  the 
l^frol;  at  Taberff  in  Weimland;  at  Snarum,  greenish  and  folialed,  called  tMbUt  QfSnarum, 

lUmmererite  is  found  at  the  localities  already  mentioned:  also  near  Miask  in  the  Urals:  at 
Harddswidt  in  Unst,  Shetland  Ides.  Abundant  at  Texas,  Lsncaater  Oo..  Pa.,  along  with  ottno* 
ddore,  some  crystals  bemg  imbedded  in  dlnochlorey  or  the  reyerae. 

The  nnioQ  of  kftmmererite  and  penninite  is  nuule  by  Desdoiaeauz,  and  is  sustained  by  Us 
optical  ^laminations,  as  well  as  by  chemioal  composition. 

449.  DBLESSltB.    Chlorite  feirugineuse  Bdem,  Ann.  d.  M.,  IV.  xiL  196,  1847,  and  zvL  620, 
1849.    Ddeedte  NamL,  ICn.,  1860.    Bisendilorit 

ICasslye,  with  a  short  fibrous  or  scaly  feathety  texture,  often  radiated. 

H.=2-6.    G.=2'89.    Odor  ottve-green  to  bladdah-green.    Powder  gray  or  green. 

AnaJlyBes :  Bdesse  0.  o): 


Si 

Si           9e 

*e 

m 

Oa 

fi^ 

1.  Ifiden       31*07 
8.  Oberstein  29*08 
3.  Zwidcan    29*46 

16-47        17-64 

42*00 
18*26          8*17 

4*07 
16*12 

19*14 
12-23 
16*82 

0*46 
8*70 
0*40 

11'66=99*80. 

12*99=:100. 

12*67=99*83. 

AnaL  1  affords  the  0.  ratio  for  ft,  fi.  Si,  fi=8-7  :  12*6 :  16*6  :  10*27 ;  and  anal  3, 11*87  :  10*96 
:16*70:  1118.  The  former  giyea  for  the  O.  ratio  of  bases  and  silica  1 :  1*29,  and  the  latter  1:  1-46; 
the  mean  of  whidii  is  about  8 : 4. 

In  a  matrass  yields  water  and  becomes  Iwown.  B.B.fbseswitii  difficulty  on  the  edges.  Basily 
sduble  in  adds,  affMdmg  a  deposit  of  silica. 

Occurs  eoatinff  or  flllii»  the  cayities  of  amygdaldd,  or  amygdalddal  porphyry,  at  Oberstein, 
Zwictou,  La  Qreye  near  luelen. 

Kamed  after  Delesse,  of  Paris. 

45a  BIFIXX>XAm«  Chlorite  pt  M/rly  offtOwn  (for  Sys.,  see  p.  601).  HurageiMJ  CUorite  pt 
Bipidolitii  (fr.  AdimatovBk,  Sdiwanenstein)  e.  Ko^  J.  pr.  Gh.,  zyL  1889.  ?Tftbeigitpt 
Glinodiline  (ft.  Wertdiester)  W,  P.  JUtOw,  Am.  J.  Soi,  H.  sii  389, 1861.  Qinodilor  ikrm, 
Kotsdinbdt  (fir.  &  Uial)  ZMmAw^,  BuH  Aa  St  Pet,  y.  369, 1861. 

Monoclinic  C=62^  61'=^  A  U,  I A  7=126^  87',  0  A  44=108^  14'; 
a:h:  <?=1*47750 : 1 :  1*78195.  Observed  planes :  O ;  rertical,  /,  i-i,  i4,  i-4 ; 
clinodomeB,  84,  44 ;  hemidomes,  {4,  14j  |-t,  4^,  -4-t ;  hemioctahedral,  f  , 
1, 1,  -2,  -6 ;  f  *,  2-i,  -6-i,  Kokscharof. 

0  A  7=118^  67'  0  A  f  adj.,=118*^  82'  7  A  i.4=:160^  10' 

0  A  1,  adj.,=:102  7  Oa  |-i=116  46  44  A  44,  ov.  «,=148  33 

0 A -44=126  7  Oa U=90  irl A ^^=147  H 

O  A  U,  back,=108  66  1  A  1=121  28  Ua  i-ialU  S 

0  A  fi=98  18  7a  1=148  67  Oa  i-4=104  28 

Cleavage:   O  eminent;  crystals  often  tabular,  also  oblong;  frequently 
rhombdiedral  in  aspect,  as  in  £  424,  the  plane  angles  of  tne  base  60°  or 

8S 
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120^.  TwinB :  oompoBition-face  f.  making  Btellate  gronpB,  as  in  £  420, 
421,  very  common ;  0  A  f =89°  43  to  90**,  and  these  twins  therefore  having 
small  or  no  reentering  an^^es  on  the  face  of  cleava^  CrystalB  often  gronpea 
in  rosettes.    Massiye  coarse  scaly  grannlar  to  mie  grannlar  and  earthy. 


417 


418 


419 


tr 
Westdiester. 

H.=2-2-5.  Q.=2-66-2-78 ;  2*774,  fr.  Achmatovsk,  G.  Rose ;  2-672, 
ib.,  Marignac ;  2-603,  ib.,  Hermann  ;  2*673,  fr.  Ala,  Marignac ;  2-714,  fr. 
Texas,  Blake;  2-71,  fr.  Willimantic,  Barton.  Lnstre  of  cleavage-face 
somewhat  pearly.  Color  deep  graes-green  to  olive-green;  also  rose-red. 
Often  strongly  dichroic^  being  sometimes  brownish  or  hyacinth-red  trans- 
verse to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10**  to  86** ;  bisectrix  acute  positive,  incL'ned  12**  to 
16**  to  the  normal  to  0 ;  plane  in  a  direction  either  parallel  (f.  422^,  or 
at  right  angles  Tf.  423])  to  two  sides  of  the  hexagonal  base,  tJie  lines  m  f. 
422,  423,  and  tne  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 

Var.— 1.  OrdUnary;  gresn  ripidollte,  passing  into  bluish-green  and  bluish  (tabergfte) ;  (a)  foli- 
ated ;(&)  masslte.  2.  Aoteo^^M&eite;  rose-red.  3.  jEb^^TMotin^,  much  like  yermiculite.  Desoloiseauz 
found  the  optio-axlal  an^  in  the  mineral  from  Texas  15**— 60"  (a  crTStal  having  a  hexagonal  nu- 
deus  of  k&mmererite) ;  others  from  FennsjlTania  70''— 86** :  from  AchmatoTsk  and  Arendal,  Nor- 
waj,  40*-42* ;  fr.  Zennatt,  46" ;  fr.  ZiUerthal,  48"-60" ;  fr.  Pftinders,  46"-64" ;  fr.  St  Gothard, 
2yi  fr.  Oavalaire,  Dept  of  Var,  26%  44",  72" ;  fr.  Pfltsch,  Tyrol,  15"-«8" :  fr.  Ala,  16"-42" ;  fr. 
TtaverseUa,  16"— 24";  fr.  Taberg  (tabergite),  bluish  to  green,  10"— 88*.  InaPennsylTaniaplate 
]i0foaiMl68"at2O*tolOO*a;  69"  aft  160"  0.;  72"  at  180"  a ;  78i"  at  190*' a;  76"  at  205"  0. 
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Oooke  found  the  angle  for  platee  (t.  TexM  67*— S4^  wiUi  the  indination  of  the  biaecferix  13^*  to 


Ooai 


ap^-0.  ratiofor  ft,  fi,  Si,  ]ft=6  :3  :6:  4;  ooneaponding to 6 Mg,  Si,  8 Si, 4 ]&=S]]ica 32*5, 
alnndna  186,  magneria  86*0,  water  120=100.  Analysea :  1,  2,  W.  J.  Craw  (Am.  J.  ScL,  XL  ziii 
222);  3,  V.  EobeU(Qel  Ana.  M^ndien,  An.  10,  1864);  4,  Yarrentrapp  (Pogg.,  zlTiiL  186);  6-7, 
T.  Kobell  (J.  pr.  Oh.,  xyL  470);  8,  Brflel  (Pogg.,  ziTliL);  9,  Deleaae  (Ann.  Oh.  Phys.,  UL  iz. 
386) ;  10,  11,  Marignac  (Ann.  Oh.  Phys.,  UL  z.  480);  12,  Hermann  (J.  pr.  Oh.,  zL  18);  13,  B.  S. 
Burton  (priT.  oontrtb.): 

424— Natural  aise. 


Weatdieater,  Pa. 
Si        Si       Cr     9e     te 


1.  Chester  Co.,  Pa.     3134    1747    1-68    8-85     — 


2.      *'  **      ** 

a.  Bavaria 
4.  AchmatoFBk 

«. 

7.  Schwanenstein 

8.  ZiUerthal 
8.  Fvreneee 

10.  Ala 

11.  Slatoust 

12.  **       white 

13.  Wmhnantk^  Ot 


31-78 

83-49 

80*88 

31-26 

8114 

32-68 

81-47 

82-1 

80-01 

30-27 

30*80 

31-86 


16-37 

16-97 

18-72 

17-14 

14*67 

16-67 

18-6 

1911 

19-89 

17-27 

16*80 


22-71 
0-66 


^•80 


4-81 

4-42 

1-87 

4-77 


4-26 
4-87 
610 
3*86 
697 
6-97 
0-6 


Ag         £[ 

33-44  12  60=100*39  Oraw. 

83-64  12-60=100*78  Oraw. 

32-94  11*60=100-40  KobeH 

33-97  12-68=98-81  Varrentrappi. 

32  08  12-68=99-78  Kobea 

34-40  12-20,  inaoL  0-86=100*11  Kbb. 

38-11  12*10,  faiaol.  102=99-73  KebelK 

32*66  12-42=99*11  BriieL 

36-7  12-1=100  Deleaae. 

33-16  12-62=99-60  llarignac. 

83-13  12-64=100*26  Marignac: 

87*07  12-80=98-82  Hermann. 

34-80  12-72,  Oal-30=99*7«Buz«0iiv 


Bammelaberg  found  4*66  t'e  in  the  mineral  from  Adhmatovsk.    In  anal  9,  G.=2*616 ;  10,  G.sr 
2-678 ;  11,  0.=2-e72 ;  12,  a.=2-608.    Pearae  found  the  green  chlorite  o[  Tezaa  to-eontaihi  (Ai» 
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J.  8(1,  n.  zxzTiL  122)  Si  28-62,  Si  18'3t,  ^  1*97,  Ai  O'St,  te  8-78,  tg  82*18,  Oa  1^46,  ft  U'M 
=100-66 ;  and  on  the  ground  of  the  low  sOica  makes  it  a  new  spedee,  and  names  it  groBii^  from 
ypo^rif,  ffnua.    The  mineral  was  probaUy  the  true  ripidoUte  of  TezM,  perimps  impure. 

Pyri^  eto^^YieldB  water.    B.B.  in  the  platinum  foroepe  wUtena  and  ftiaea  with  dii 
the  edcfes  to  a  grayiah-bkck  glass.    With  horax,  a  olear  glass  colofed  l^  iron,  and  aometi 
chromium.  In  sulphnrio  add  whoUj  decomposed.  The  nyfle^  from  WiUimantlc^  Ct,  exftJiatee  m 
worm-Hke  fonns,  Uke  Tenni<»lite.  « 

OlMk — Occurs  in  connection  with  ohioritic  and  talcose  rocks  or  schist,  and  serpentiDe.  VoutA 
at  AcfamatOTSk  and  other  foreign  localities  mentioned  above ;  red  {kotaehubeUe)  in  the  district  of 
ITtaleisk,  Southern  Ural ;  at  aIi,  Piedmont;  with  proohloiite;  at  Zermatt,  with  brown  garnet;  at 
Markt  Lengast  in  Bayaria;  ICarienbeig,  Sazonj. 

In  the  tf.  States,  hi  large  crystals  and  plates  at  Westchester,  in  serpentine,  and  UnionTille, 
Pa  (f.  424);  at  Texas,  with  diromite^  and  intimatelj  associated,  and  sometimes  compounded, 
with  red  and  green  penninite. 

On  eryst  see  Kokscharof;  Ifin.  BussL,  it  7  (abstract  hi  Am.  J.  ScL,  IL  xix.  176);  Deedoi- 
leanz,  Mm.,  L  412;  Heesenberg,  Mm.  Kot,  Ka  yii  28;  J.  P.  Oooke,  Am.  J.  Sd.,  IL  zUt.  208, 
from  whom  figs.  420-423  are  taken. 

Named  HpidoUte  ttom  mvic,  afim,  in  alhisloii  to  a  oommoa  moda  of  gioiqting  of  the  crystals; 
and  dinochHof^  from  the  mdined  monodinlc  form  of  crystaSiiatioii  ascertained  vy  Blake's  optical 
investigatioQ.  It  has  since  been  found,  and  first  through  eTaminations  bj  Xoksdmrof;  that  the 
dilorite  of  Admiatorsk^  and  also  that  of  Bdiwanenatein  and  Ala,  the  three  upon  which  von 
KobeU  based  his  description  of  ripidolite^  are  also  manoeUme,  and  identical  with  chnochkna 
Bipidoiile  has  nevertheless  been,  to  some  extend  set  aalde  for  dkioMfn^  because  of  the  oonlbsioa 
in  the  sdenoe  connected  with  tliat  name  (see  p.  602);  but  the  latter  name  is  Teiy  objectioDahi& 
smce  there  is  nowa  second  monocBnio  chlorite  known  (p.  604^  The  fonmr  name  4a  a  register  of 
Ton  Kobell's  important  obeadeal  dSsooveiy  that  the  oki  chlorite  indnded  two  dtatinot  spedei 
(p.  502),  and  ought  to  be  retehied. 

TALO-CHLOBin  ot  TKATnsnJJL  occurs  hi  Uurge  hexagonal  plates  reguhrir  grouped,  and 
presents,  according  to  Desdoiaeaux,  the  optical  diaracters  of  dinoohlore.  The  platea  are  twins, 
consisthig  of  six  triangular  sections;  at  oentre  thev  are  translnoent  and  Uaokiah-groen,  and  have 
a  negalufe  bisectrix,  and  exteriorly  dear  green  and  transparent,  witli  a  jpefilfM  blaeclitt  ICarig* 
jiac  regards  it  as  between  talc  and  dilorite.    He  obtahied  (Ann.  Oh.  Phya.,  HL  xiv.  SO,  1845)* 

Si  Si              tt  fig  .  2 

1.  38-46  11-75  12-62  28*19  8'483>«9-7a 

2.  89-81  12-66  11*10  28-41  7-79=99*67. 

3.  41-34  11-42  10^  29-67  7*66=100-18. 

Corresponds  nearly  with  the  0.  ratio  8 :  1:4:3,  and  tberelbre  the  general  formula  (&',  SSf 
:lSl*+aq,  or  that  ci  pyroBdsriiB.  But  it  is  possibly  ripidoUta  impure  from  mixture  with  tak^ 
vhich  view  would  account  for  the  high  percentage  of  siUoa.  Occurs  at  Traversella,  Piedmont, 
with  magnetite  and  ripiddite. 

M  Traversella  there  is  still  another  iiiIo<M0rile,  soft  and  of  a  silvery-white  lustra,  havbg  a 
;sia^  optical  axis,  or  two  very  slightiy  divergent ;  the  hexagonal  plates  are  opaque  at  centre  and 
tEaii^parent  toward  the  borders.  It  affords  much  water  in  a  matrass,  and  fuses  with  diiBculty 
*on  the  edges  to  a  white  enamel 

^461.  UUOHTJJMBHaoma.    Leuditenbergit  Xomoim,  YeriL  KUl  St  Pet,  1842,  64 
Ohbrite  blandie  de  Ifaolte  I>eUm,  Ann.  Oh.  Phys.,  lU.  ix.  896,  1843. 

HezaMnal.  In  hexagonal  plates  or  crrBtalfl.  Cleavace :  basal  eminent 
K.=3'iu  G.=2-61-.2-71 ;  2'61-2-64,  v.  Leuchtenberg ;  2-64-2-66, 
XokachasdEl  Lnatre  of  cleavage  surface  pearly.  Colorless,  whiter  yellow- 
iah-wbite,  ^greenish-white ;  often  opaque  externally  (firom  alteration)  and 
<oolorlesB  within.  Translacent  in  thm  latninse  when  unaltered.  Thiu 
laminflD  Aezible,  very  slightly  elastic.    Optically  unaxial ;  Haid.,  DescL 

Ooiiq^-^  nfio  ftir  %  ^  &,tL^H  :  8  : 8 :  3^;  ()ftg'+|Sl)3l4*ll6=ai]lca8(y4shiiDiiia 
20i),  magneda  36*8,  water  12-2=100.  It  is  a  prodilorite  with  the  protoiyd  base  ahnost  wholly 
imegneala.  Ana^yaaa:  1,  Heimana(J.pr.Gh.,xL  18);  2,  ▼.I«iidileDbtig(BaH.A«.8iM.»i^ 
a88>;  8»JMaiSB(L&).: 
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Si 

21       9e 

ftg 

C«        fi 

1.  SlatoiiBt 
2. 

82-86 
(1)80-46 
821 

18-00      4-87 
10'74t'el-99 
18-ft        0^ 

82-20 
34*62 
86-7 

—  12-60=r99*61  Hermann. 
Oil    12-74=99-66  Lenohtenberg. 

—  121=100  Delesse. 

Yon  Lenchtenberg'B  analjrgifl  was  made  on  unaltered  material,  separated  with  great  care,  eTon 
mierosoopic,  from  impuritieB.  It  gives  the  0.  ratio  for  It,  fi,  Si,  £=18*83  :  9*86: 16'24: 11-82; 
and  Hermann's,  12-92  :  10*69 :  17*26 :  11*11.  The  *' white  chlorite''  of  Manl^n  appears  to  be 
identical  with  lenehtenbergite. 

TjT^  eto.—* In  tiie  doeed  tube  yields  water.  B.B.  exfoliates  and  ftises  with  diffloolty  on  the 
thin  edges,  becoming  white  and  opaque. 

Oba»— £V>und  in  &e  Schisdiumsk  Mts.,  near  Slatoast,  partly  in  large  crystals,  and  partly  quite 
flBoaU,  imbedded  in  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  from  9-30  to  10*16  p.  o.  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  alter  Duke  K«  t.  Lenchtenberg. 


462.  PROOHXiOBim.  UDoa  pt,  Telgsten  pt?,  La^na  cdubrinus  lameDosus  (fr.  Salberg), 
WaU^  UJJL,  130, 1747.  Talgsten  pt,  Spedssten  pt,  OrowL,  IGn.,  89, 1768.  Oblorit  pt  (fr.  St 
Gothard,  TolAs  Altenberg)  Wem.,  Bergm.  J.,  L  376  and  891,  1789.  BUlttriger  Ohlorit  (fr.  St 
Gothard)  WertL,  1800,  Ludwig  Mia,  L  118,  1808.  Chlorite  v.  KobeU,  J.  pr.  Ch.,  xrl  1889. 
Hexagonal  Ohlorite.  Blpidolite  G.  RoBty  and  fhia  Min,,  last  edit  Lophoit,  Ogkoit,  Bniih^ 
Handb.,  L  881,  388,  1841.  Heiminthe  0.  0,  Volger,  Entw.  Min^  142,  1854.  Grengesite  (fr. 
Balame)  Bmnger,  Sockow's  En.  u.  Gestehilager  schwed.  Geb.,  60,  1881=Strahlige  Grfineia- 
enerde  ▼.  Dalame.    Frochlorite  Ikuuit  Am.  J.  SoL,  II.  xliy.  268,  1867. 
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Hei^i^nalt    Oleavage:  basal,  eminent.     CryBtalB  often  implanted  by 
their  sides,  and  in  divergent  ^ups,  fan-shaped,  or 
spheroidal.    Also  in  large  folia.   Massive  granular. 

H.=l-2.  G.  =  2-78-.2-96.  Translucent  to 
opaque ;  transparent  only  in  very  thin  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
grass-green,  olive^een,  blackish-green ;  across  the 
axis  by  transmitt^  light  sometimes  red.  Streak 
uncolored  or  greenish.  Lamin»  flexible,  not  elas- 
tic. Double  refraction  very  weak;  one  optical 
n^ative  axis  (Dauphiny)  ;  or  two  very  slightly  diverging,  apparently  nor- 
mSi  to  plane  of  cleavage. 

Oomp.-.0.  ratio  for  It,  S,  Si,  6=12  :  9  :  14  :  9i;  f(»  bases  and  sDica  8  :  2;  (f  (Mg,]fe)*+ 
f  Sl)Si+ld=,  if  Ag  :  te=l :  1,  Silica  26*8,  alumina  19'7,  protozjd  of  iron  27*6,  magnoau 
16*8,  water  10*7=100.  Analyses:  1,  Yarrentrapp;  2,  Rammelsberff  (Min.  Ch.,  688);  8,  4,  v. 
KobellfJ.  pr.  Oh.,  xrl);  6,  Tschermak  (Ber.  Ak.  Wien,  liiL  26);  6,  r.SU>beU(L  c.);  7,  8,Marignac 
(Ann.  Ch.  Phys.,  UL  xir.  69);  9,  Hermann:  10,  J.  L.  Smith  (Am.  J.  Sd.,  IL  xL  66);  11,  Genth 
(Am.  J.  ScL,  IL  xxviii  260) ;  12,  Hisinger  (Suckow,  Era.  u.  Gestehilager  schwed.  Geb.,  1881,  60) ; 
13,  Xrdmann  (Erdmann's  L&robok,  1868,  878): 


1.  St  Gothard 
2. 

8w  ZQlerthal 
4.        ** 
6.        " 

6.  Rauris 

7.  Dauphinj 


Si  Si 
26-36  18-66 
26-12  22-26 
26-61  21-81 
27-32  20-69 
26-8  19-8 
2606  18-47 
26-88  17*62 


8.        **       at  Cbristophe  2714  1910 

0.  lliask  26-60  22-21 

10.  Gumuch'^agh  27-20  18-62 


tt  An    ftg      fi 

28-79  —  17-09    8-96=98-70  Yarrentrapp. 

23-11  Fel-09  17-41  10-70=99*69  Bammelsberg- 

15-00  22-83  12-00=98-16  KobeH 

16-23  0-47  24-89  12-00=10060  KobeH 

15-1  —  24-4    12-4,  Oa  1*0=99-0  Tschermak. 

26-87  0*62  14-60  10-46,  gangne  2-24=99-40  KobeH 

29-76  18-84  11^3=99-38  Marignaa 

24-76  16-78  11*60=99-37  Marignaa 

9e6-00  —  80-96  18-48,  undec  2-26=99-46  Herm 

23-21  17-64  10-61=97-28  Smith. 
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11.  Steele's  1L,N.  a 
13.  Dannemora 

24-90 
S7-81 
27-89 

21-71 
14-81 
14*30 

24-21 
20-63 
21-21 

1-lft 
2-18 
6-48 

12-78 
14-81 
14-42 
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10-69,  96  4-80=:  100  Gentih. 
12-66=:96-79  Himoger. 
10-SO,  9e  6-98,  Oa  0*48,  JTa  0*23, 
i.  0-17=100-84  Erdmann. 

Analyaes  3,  4,  are  of  the  lophoUe  of  Breithanpt;  Sa  0=106'  14'-106*  26';  G.=2-78-2-89. 
Analyses  1  and  6  are  of  his  ogcoiiB. 

The  hdnUnihe  of  Yolger  occurs  in  slender  Termiform  crystallizatioofl  like  fig.  426  (whence  the 
name),  transrersely  foliated,  penetratiDg  quarts  and  feldspar.  The  figure  is  from  a  New  Hamp- 
shire specimen  described  by  0.  P.  Hubbard,  and  may  be  one  of  the  other  species  of  chlorite. 

A  dark  green  mineral  from  the  PAtschtbal,  aooompaxiying  CEniacher*s  margarite,  aflforded  Hetaer 
(Bamm.  liin.  Oh.,  846,  Z&  Nat  Yer.  Halle,  y.  8(ll)  Si  28*04^  Si  23-19,  9e  267,  Ag  16'68,  Oa  1-4S, 
fi  2*30,  F  0-98=97-32.    It  is  stated  to  be  infUalble. 

Pyr.,  eto^Same  as  for  ripidolite. 

Om.— like  other  ohlorites  in  modes  of  oocurrence.  Sometimes  in  implanted  crystals,  as  at  St^ 
Gothard,  enTeloping  often  adularia,  etc ;  at  Greiner  in  the  Zlllerthal,  Tyrol ;  Bauris  in  Sals- 
burg  ;  Traversella  in  Piedmont ;  at  Mtn.  Sept  Laos  in  Danphiny  (anal.  7) ;  in  Styria ;  BobemSa. 
Also  massive  in  Oomwall,  in  tin  veins  (where  it  is  called  peach) ;  at  Arendal  in  Norway ;  Salberg 
and  Dannemora,  Sweden;  Dognacska,  Hungary;  also  as  pseudomorphs,  at  BergmannsgriiD, 
Saxony,  after  garnet,  and  at  Greiner,  l^yrol,  after  hornblende. 

OrmgesUe  from  Grangesbergin  Dalecarlia,  Sweden  (anal.  12),  oocurs  partly  in  hexagonal  crystani* 
cations,  more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (L&robok  Min., 
1868,  374),  fr^m  the  alteration  of  pyroxene.  Erdmann  spells  the  name  Cfr&n^es^  Specific 
gravity  8*1;  oobr  dark  green.  Beported  also  from  Fischbachthal,  as  altered  angite,  in  mela- 
phvre. 

Named  from  ryf^ff^s,  grttn, 

Werner's  species  chlorite  was  shown  to  include  more  than  one  species  by  von  Kobell  in  1838, 
and  the  name  chJIariU  was  thereupon  given  by  him  to  the  St  Gothard  and  other  chlorites  having 
26  to  27  p.  a  silica,  and  njpuioAKe  to  that  of  Schwarsenstein  and  Achmatovsk  having. 30  to  38 
p.  a  of  sih'ca. 

In  1889,  G.  Boss  reversed  the  names  of  v.  Kobell  (see  paper  on  chlorite  byVarrentrapp,  Fogg., 
xlviil  198,  1839)  on  the  ground  that  v.  Kobell's  fipidolUe  was  not  so  characteristically  fan-shaped 
in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species  are  now 
known  to  diifer  but  little  in  this  respect,  and  It  has  resulted  in  much  conftision  in  the  soienoe. 
Moreover,  it  violated  an  older  daim  of  priority ;  for  Werner's  Uatkiger  CidorU  (or  ChhrUes  Uund- 
2o9Uff),the  first  orystaUixed  chlorite  recognised  by  him  (in  1800  or  earlier,  Ludwig's  Min.,  l  118, 
1808),  was  the  hexagonal  chlorite  of  St  Gothard,  and  this  should  therefore,  in  the  division,  have 
retaiii^d  the  name  chlorite. 

As  the  term  chlarite  has  become  the  designation  of  a  fiunily  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochloriUf  ttom 
wp^  hejore^  and  chlorite^  in  allusion  to  its  being  the  earliest  crystallised  kind  reoogniaed. 

The  following  are  chbrite-like  minerals  of  doubtftil  nature : 

463.  A  CHLOBiTB-Lm  mineral  from  Webster,  N.  C,  in  crystals,  mioaoeous  in  straetoie,  at  a 
dark  bluish  to  brownish-green  color,  afforded  Genth  (Am.  J.  ScL,  IL  xxxiiL  200) : 


Sl 

& 

*e 

ta 

Ag 

Ca 

& 

fi 

13-08 

4-16 

4-88 

0-16 

43-10 

on 

0-06 

819=100'36. 

31-45 

The  ratio  between  the  oxygen  of  the  bases  and  silica  is  about  3:2.  It  is  remarkable  for  the 
small  amount  of  water  and  iron,  and  the  large  proportion  of  magnesia ;  a  constitution  which  uuly 
have  an  explanation  in  its  being  a  mixture  of  takand  chlorite.  It  is  associated  with  a  talc  which 
Genth  found  to  be  nearly  anhydrous  (p.  468). 

464.  APHBOflmmTS  Samdbeirger  (Ueb.  GeoL  Nassau,  97, 1847).  A  soft  ferruginous  dilorfte,  of  a 
dark  olive-green  ccdor,  scaly  mas^ve  in  structure ;  the  scales  minute,  transparent,  and  hexagonal, 
and  having  G.=2-8  and  H.=l ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Qelegenheit  mine.  A 
similar  mineral,  but  more  magnesian,  has  been  found  in  gneiss  at  Gulstberg  m  Wermland;  in 
hematite  at  Bonsoheuer  near  Muttershausen,  Duchy  of  Nassau,  having  G.= 2*991 ;  at  Balduinstaln 
on  the  Lahr;  and  in  mioa  schist  with  hematite  at  several  places  in  Upper  Styria,  consisting  of 
microscopic  scales  of  a  ciear  green  color.  Analyses:  1,  Sandbetger  Qoa  dt);  2,  J.  Igelstrdm 
(J.  pr.  Ch,  Ixxxiv.  480);  3,  Brlenmeyer  (Jahresb.,  1880,  778);  4,  v.  Hauer : 


Digitized  by  VjOOQIC 


HTBBOUS  SnJOATBS,  XABOiLBOFHTLLrrB  BBOnON.  608 

ft       Xl  9e  t'e  ttg  fi 

LWeSntrarg       36*46  21-25  44-24  1*06  V-U=rl00l4  Bandberger. 

2.  Gnirtberg      25*0  20*6  '82H)  14-8  1'^=99'b  Igelstrem. 

3.  BoDseheaer   26*72  20-60  4*01  27-79  11*70  10*06=99-96  ErlenmeTer. 

4.  S^            26-08  20-27  32-01  1000  10-06=99-82  Hauer. 

AnaL  1  ooneBpondB  nearly  to  te*  Si+Sl  Sl+2  H.  The  others  have  part  of  the  iron 
replaced  by  magnesia,  and  appioach  ordinary  proohlonte. 

466.  ICBTAOHLOBFra  Lisi  (Z&  G.,  iy.  684^  1862).  Foliated  colnmnar,  like  chlorite,  vitreous  to 
pearly  in  lustre,  dull  leek-green  color.    H.=2'6.    Composition  according  to  K.  last  (i  a) : 

Si        £l        te       isg       Oti       i.       t^A        a 

28-77        16*48        40-86        3*10        0-74        1-87        008        13*76=:99-60. 

Whence  the  oxygen  ratio  for  ft,  Sl  Si,  1ft,  is  very  nearty  4} :  8  :  6:6,  which  gives  for  the  oiy* 
gen  of  the  bases  and  siUoa  the  ratio  H  '  ^=3 :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gdatiniaes  in  the  coM  with  muriatic  acid.  IVmns 
small  veins  in  a  green  rock  at  Biichenberg  near  Elbingerode,  in  the  HarsL 

Baltdcobitb.  "Baltimorite,"  so  called  from  Baltimore,  afforded  v.  Hauer  (Jahrb.  G.  Beichs., 
1863)  Si  2716,  Si  1864,  Ca  15-08,  Ag  26-OCL  fi  13*28=100.  Hermann  found  in  "Baltimorite  *' 
of  a  bluish  color.  Si  38*26,  &  7-23,  <Sr  4  84,  Fe  2*89,  Ag  38*56,  £[  12*44,  0  1*80.  Thomson,  who 
instituted  the  spedea,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).  It  is  a 
good  example  of  the  indefinite  mixtures  that  exist  among  the  serpentine  and  allied  minerals,  and 
of  the  uncertainty  as  to  the  value  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 
specimens  of  a  region,  and  especially  on  specimens  received  from  ordhiary  collectors. 

PRAsnm  T,  Thornton  (FhiL  Mag.,  IIL  xvii.  416,  1840).  A  leek-green  fibrous  mhieral,  soft  as 
Venetian  talc,  from  Kilpatrick  Hills,  the  fibres  loosely  cohering^  with  G.=2*811.  Stated  to  con- 
sist of  siUoa,  magnesia,  sesquioxyd  of  iron  and  alumina,  with  probab^  aoda,  and  18  p.  a  of  water. 
Analysis  not  given.    Probably  a  chlorite  of  some  kind. 

466A.  DUMASIFB  Deteate  (Dufr.  Min.,  iiL  790,  1847,  iii  286,  1869).  A  chlorite  lining  cavities 
or  fissures  in  certain  melaphyres  in  tiie  Yosges;  color  green;  soft,  and  somewhat  resembling 
ripidohte. 

466.  ORON8TZIDTITB.    Gronstedtit  Siebmami,  Sohw.  J.,  xxxii  69,  1821.    Ghloromelan 

BreHfk,  Char.,  83,  184^  1823. 

Bhombohedral.  Occutb  in  hexagonal  prisms,  tapering  toward  the  sum- 
vait,  or  adhering  laterally,  and  vertically  striated ;  also  in  fibrons  diverging 
sronps,  cylindroidal  and  reniform;  also  amorphous.  Oleayage:  basal, 
ni^ly  perfect. 


.=^'5.  G. =8*348.  Lustre  brilliantly  yitreous.  Color  coal-black  to 
brownish-black.  Btreak  dark  oliye-green.  Opaque.  Not  brittle.  Thin 
laminsB  elastic 

Oomp.— 0.  ratio  for  fi^  fi,  Si,  1^=3  :  3  :  4  :  3;  whence  (i  (^e,  &n)'+i  9e)  Si+}  fi,  from 
Damour's  analysts.  Analyses:  1,  Steinmann  (L  c.);  lA,  same,  as  corrected  by  y.  Kobell,  after 
a  detennhiation  of  the  deigree  of  oxydation  of  the  iron  (Sohw.  J.,  Ixii  196);  2,  second  axud.  of 
Steinmann,  altered  to  correspond  with  the  9e  in  Damour's  anal.  (Am.  J.  ScL,  II.  xxxL  369) ;  8, 
Bamour  (Ann.  Oh.  Phys.,  m.  Iviii.  99): 

Si  9e         te        ftn      Ag         fi 

1.  Pribram       22*462     68*862    5*078    2*885    10-V00=:99*968  Stefamiann. 

lA.       "  22*452    85*860    27*112    5*078    2*885    10-700=108*577  Steinmann,  altered. 

2.  *"  22*83      29*08      8144      3*48      3*25      10*70=100*78  Steinmann,  altered. 
8.          **  21*89      29*08      88*52      1*01      4*02        9*76=98-78  Bamour.    G.=2'85. 

Pyr.,  etot— B3.  froths  and  Aises  on  the  edges,  yielding  In  R.F.  a  magnetic  gray  or  black 
globule.  With  borax  giyes  reactions  for  iron  and  manganese.  Gelatiniaes  in  oonoentroted 
muriatic  add. 

Obs. — ^Accompanies  limonite  and  caldte  in  Telns  oontainhig  silver  ores  at  Pneibram  in  Bohemiai 
Occurs  also  at  Wheal  Maudlin  in  Oomwall,  in  diverging  groups. 

Named  after  the  Swedish  mhieralogist  and  chemist^  A.  Fr.  Cronstedt 
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466A.  SmiBOtOBiBOLm  WemebMt  (Pogg^  i  887,  1834).  PtoboUj  cronstedtite.  Bhambohje- 
dral,  aiSoKding tbe  pliinet  0,J,l;  aystils  mmato  aiod  oAan  hemisphericallj  grouped;  daftyage, 
basal,  perfect:  alao  massivo,  H.=2*5;  Gh.=3— 8*4  Lustre  splendeiit;  odor  pure  yelyet-blBok 
when  crystallized,  dark  meiuBh-gray ;  streak  kek-green,  greenish-gray;  opaque. 

Formula :  te*  bi+  li  H,  Wemdcink,  ftom  an  analysis  of  only  three  gndns  of  the  mineral  (L  o.) 

Si  16-8  £41  D'e  90  76-6  £[  7'3= 103-8. 

B.B.  easQy  flisible,  aooording  to  Wemekink  (inftisiUe,  Berselius) ;  geUttinlBee  in  muriatfc  acid. 
It  occurs  in  oayities  in  pyrrhotite  and  siderite,  at  Oonghonas  do  Oampo^  BraziL 

467.  OORUNDOFHUJTB.  Sh(^<ird{b,  N.  Oar.),  Am.  X  Sd.,  IL  xH  211,  1661 ;  (f^.  Gheater, 
Mass.)  Id,  fb.,  zL  118,  1866.  OUnodilore  (fr.  Chester)  J,  R  Oooke,  Am.  J.  Sd.,  IL  zUy.  Soe, 
1867. 

Monoclinic,  Descl.  Form  double  hexagonal  pyramids.  Cleayaae  emi- 
nent, as  in  dinochlore.  Twins  common,  uke  those  of  clinodilore  (p.  498, 
f.  431). 

H.=2'5.  G.=3'90,  fi*.  Chester,  Brush.  Lustre  of  deavage  surface  some- 
what pearly.  Ck)lor  olive-green,  leek-green,  grayish-green.  Transparent  to 
nearly  opaque.  Laminse  flexible,  somewhat  elastia  (^tically  biaxial;  angle 
between  the  axes  varies  from  a.very  small  angle  to  TSJ"*,  mostly  30"*  to  73f* ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var.— Besdoiseauz  foond  the  optio-axlal  angle  in  a  plate  from  Chester,  Mass.  fetter  to  the 
author  of  Jan.  1866X  66^  witii  a&  bioreaae  of  3^in  the  angle  on  heating  to  200*  d,  a  oharactor 
which,  he  obserroa,  distinguishes  this  mineral  and  ripidolite  from  penninite.  Cooke  found  (L  a) 
for  the  same,  from  different  plates,  the  angles  82^  i&%  71^*",  73^°.  The  plane  of  the  azoB  per- 
pendicnlar  to  two  sides  of  the  hexagon. 

Oomp.— 0.  ratio  for  %  9^  Si,  ]^  fr.  Plaaoi,  1  : 1  : 1  :  f,  and  between  bases  and  silioa  2:1; 
whence  (i  &'+i  £l)'  Si'+6  ^  Analjaes:  1,  Pisanl  (Am.  J.  ScL,  H.  zli  894);  2,  J.  L.  Smith, 
"on  material  not  absolutely  pure"  (ib.,  zlil  92): 

1.  Chester,  Mass.        240       26-9       14-8        22-7        11-9,  ftn.  Oa,  Li  ^.=99*8  PSsanL 

2.  "  ''  2606      30-70      16*60      16-41      10  62=99*29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proa  N.  H.  Soa,  Boston,  x.  321)  Si  22*60,  Si 
23-60,  9e  41-50,  Mg  1*80,  tL  11-00=100-80.  It  contained,  he  obeerres,  some  mixed  magnetile. 
But  it  is  Airtber  sTident  that  nearly  all  the  magnesia  was  left  unseparated  ftom  the  iron. 

Obs. — Occurs  with  corundum  or  emery;  ite  low  percentage  of  silioa  accords  with  this  associa- 
tion. The  species  was  inatituted  on  a  chlorite  found  with  the  corundum  of  AsheTille,  N.  C, 
whence  the  name,  frx>m  corundum,  and  ^iXo^,  friend.  The  above  description  is  from  specimenB 
occurring  abundantly,  and  sometimes  in  huge  and  small  otystalB,  at  the  emery  mme  of  Chester, 
Mass.,  which  Shepard  has  referred  to  corundophiHte ;  ite  identity  with  the  AJaheYiUe  mmeral  is 
not  yet  ascertained.  Shepard  describes  the  latter  (L  c.)  as  occurring  in  monoclinic  crystals,  with 
/A/=120^  0  A  /=07°  80',  0  A  ^^=88"  to  89%-  sometimes  in  stolkte  groups;  thin  laminn 
flexible ;  and  he  obtained  in  a  yenr  unsatis&otory  chemical  4>-«^m|T>f|t:i^yp  of  0*146  grain,  iSl  34-76, 
Si  8-66,  te. 31-26,  fl  647,  with  a  loss  of  20  p.  a 

468.  OHLOBITQID.  Chloritspath  Fiedler,  Pogg.,  xxr.  329,  1832.  Chloritoid  G.  Bom,  BeU. 
Ural,  L  262, 1837.  BaiytophylUt  Glock,,  Orundr.,  670,  1889.  Masonite  0.  T,  Jackwn,  Bep.  G. 
of  B.  Island,  88,  1840.    fiismopdine  Meeet,  Ann.  Ch.  Phys.,  IlL  ix.  386,  1843. 

Monoclinic,  or  triclinic.  /A  /'  about  100"*;  0  (or  cleavage  surface)  on 
lateral  planea  93""— 95'',  Descl.  Cleavage  :  baeal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent,  and  brittle :  also  in  thin  sccdes  or  small  plates  disseminated 
through  the  containing  rook. 


H.=6*6— 6.    G.=8'5— 8'6.    Color  dark  gray,  greenish-gray,  greenish- 
black,  grayish-black,  often   grass-green  in  very  thin  plates;    strongly 
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dkhroio.  Streak  nnoolored,  pr  grayifih,  or  very  slightly  grBenish.  Lustre 
of  Borfoce  of  cleavage  somewhat  ^arljr.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 

Vur.— 1.  The  otigliud  dUorUM  (or  Qhlorttopftfli)  fttmi  Kossc^iod,  near  Katimriaenbttrg  in  the 
Ural,  18  in  large  ciurring  lamins  or  platea,  grajiah  lo  Uackiah-groen  in  color,  often  spotted  with 
yellcvw  from  mixtnre  witfa  limonite;  a.=3-66,  Fiedler,  8'667,  Breiih. 

2.  The  Siamtmdine  or  8t  Karoel  mineral  ia  black;  hnt,  aooording  to  Deadoifleanz,  graaa-green 
when  in  rery  thm  laminaB  parallel  to  0,  pale  men  and  black  in  two  diflbrent  directiona  at  right 
ans^s  to  thia ;  it  has  /  A  /x=abont  100^  0  A  /sSS'* ;  biaeotriz  negative ;  a.=8*565,  Delease. 

8.  Maaowik,  from  Naitio,  R.  I.,  is  in  vefy  broad  piatoa  of  a  dark  grayiah-fireen  oolor,  but  bhxiBh- 
green  in  very  thin  lamin»  parallel  to  0,  and  grayish-green  at  right  angles  to  this ;  G.=8*529, 
Kenngott ;  OaJ^  plane  of  deayage^  sOS**,  Dead.  It  ia  OTiden^  impure,  and  thia  must  haye 
been  especially  true  of  the  material  analysed  by  Jadkson  (anaL  12). 

The  Canada  mineral  ia  in  small  plates,  one-fourth  in.  wide  and  half  this  thiok,  disseminated 
through  a  sdiist  (like  phylliteX  and  also  in  nodules  of  radiated  structure,  half  an  inch  through: 
G.=3-61S,  Hunt  That  of  Ghunuch-Dagh  resembles  sismondine,  is  dark  green  in  thidc  folia  ana 
grass-green  in  very  thin:  G.=8*62,  Smith. 

Comp.— O.  ratio  for  B,fi^bi,£[=l :  8 :  2  :  1,  for  most  analyses;  whence  the  formula  (i{te, 
j|[g)*+f  Sl)^  Si* +  8  ]S=8ilica  24-0,  alumina  40*6,  protozyd  of  iron  28*4^  water  7*1.  The  Bregratten 
mineral  contains  one-third  less  water  (2  tL). 

Analyses:  1,  Bonsdoiff  (G.  Rose,  Beis.  Ural,  L  262);  2,  y.  Kobell  (X  pr.  Oh^lytiL  40);  8,  Her- 
mann (ib^  UU.  18);  4^  6.  0.  L.  Erdmann  (lb,  iy.  127,  yl  89);  6,  Gerathewohl  (ib^  zzxiy.  464); 
Y,  y.  Kobe]]  (GeL  Anz.  Miinchen,  Apr.,  1854);  8,  Delesse  (Ann.  Oh.  Phys.,  III.  iz.  885);  9^obell 
(J.pr.  Oh.,  lyiii.  89);  10,  J.  h.  Smith  (Am.  J.  Sd.,  IL  zL  64) ;  11,  J.  D.  Whitney  (Proa  N.  H.  Soc, 
Boston,  1849,  100) ;  12,  0.  T.  Jackson  (Bep.  O.  B.  L,  88,  1840);  13,  T.  &  Hunt  (Am.  J.  Sd.,  II. 
zxzi.442): 


Si 

Si 

9e 

tt 

*g 

fi 

1.  KoBSdbrod,  Chbr. 

27-48 

86-67 

.^.^ 

27-06 

4-29 

6-96,  lib  0-80=101-64  Bonsd. 

i. 

u 

2801 

40-26 

27-40 

8-97 

6-84=100-98  Kobea 

a 

t( 

24  64 

30-72 

17-28 

17-30 

8-76 

6*88=99*97  Hermann. 

4      " 

(1 

24*90 

46*20 

28*89 

_ 

— =99-99  Eidmann. 

6.         " 

t( 

24-96 

48-83 

31-21 

.... 

— =100  Erdmann. 

6. 

u 

24-40 

46-17 

~.. 

80-29 

i..— 

— =99-86  Gerathewohl 

26-19 

38-30 

6-00 

2111 

8*30 

5-50=100-40  XobelL 

a  aiamondine 

241 

48-2 

23-8 

.«.. 

7-6,  ¥i  «r.=98-7  Ddesse. 

9.         " 

25-76 

37-60 

2100 

6-20 

7-80,  undec  0*6=98*75  K. 

10.  Asia  Minor 

28-91 

39-52 

28-05 

7-087=98-66  Smith. 

11.  B.  Idand,  Maaanito 

28*27 

82-16 

88-72 

0-18 

6-00=99*28  Whitn^. 

12. 

u 

88-20 

29-00 

■  ■ 

26-93 

0-24 

4'00,Mn  6-00-99-87  Jankson. 

13.  Leeda,  Canada 

26-80 

87-10 

26-92 

3*66 

6-10,  ttn  0-98=101-01  Hunt 

Erdmann,  who  made  the  earliest  analysis,  and  also  Qentihewohl  (who  made  his  examination  on 
the  same  spedmen,  and  under  Erdmann's  dlrecdon),  obtained  no  water,  and  Hermann  obaeryes 
that  the  spedmen  had  probably  been  caldned,  as  it  is  the  custom  to  bum  the  emery  rode  at  the 
locality  in  the  Urala. 

A  green  dilorite-like  mineral,  in  fine  scales,  occurring  in  a  quarts  geode  in  the  j^pfadftr  sand- 
stone in  the  yidnity  of  Ems,  in  Nassau,  afforded  Heiget  (Jahreab.,  1863,  820): 

9122-26        X18H6        D'e  86-97        fi  8*68=09-62. 


Ofying  the 0.  ratio  for  l^fi,  gl,ft=8 :  14:  11 :  7i,  and 
4^    If  a  little  of  the  iron  is  seiMittiozyd,  the<compodtlon  may 

Pyr^  eto«— In  a  matrass  yields  water.  B.B.  nearly  hiAudble ; 
Completely  decompoaed  by  aulphurio  add.  The  masonite  fhaes 
enamel 

Oba^The  Kossoibrod  ddoritoid  is  aisodatod  with  mioa  and 
a  dark  green  ddorite  aohist^  with  gamsts,  magnetite,  and  pyrites , 
laoeoos  sobist;  the  Qhestar,  Mass.,  hi  talcoee  achist^  with  emeryj 
Brome,  hi  micaceous  sdiist,  and  at  Leeds  in  argillaoeons  sddst 
gtatten,  in  T^l;  at  Chimudi-Pagh,  Asia  Ifinor,  with  emery;  in 


^to(T*r*6"+A»!)*9i«+ 
the  same  aa  for  ddoritoid. 
beoomea  darker  and  magnetia 
with  difficulty  to  a  dark  green 


fOMMMMo ,  the  Stb  Marad  occurs  in 
;  the  Bhode  Island,  in  an  argil- 
',  diaspora,  eta;  the  Oanada,  at 
Obloritoid  oocnrs  also  at  Bie- 
SaasOial,  Yalais. 
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Named  OSUcrO^tffhni  OieneemUanoe  to  cUo^  The  iiAiiie  CM^rilapaA,  or  in  BogliBh  GUo- 
riie  Spar,  has  the  preoedenoe  in  time.  Bat  it  is  objecttonable  in  torn  and  signiflcatiQD,  and  haa 
rightlj  been  anperaeded  by  chloritoid. 

468A.  Phtlutb  Thomson  (Ann.  Lye  N.  T.,  lii.  47,  1828.  Ottrelite  DetoL  A  Danumr,  Ann.  d. 
AL,  IV.  U.  397,  1842.  Fewportite  IhUen,  Shepard's  liln.,  L  161,  1867).  PhjlUte  (and  ottrelite) 
doeelj  reaemUea  dikxritoid,  as  obaeiTed  by  Hunt  (Am.  J.  8oL,  IL  xzzLX  a&d  alao  by  DesoioiBeaiiz 
(ICln.,  I  466).  The  ana^ysea  hitherto  made,  howerer,  show  a  wide  diecrepancy.  Yet  it  ahonld  be 
noted  on  thia  point  that  we  have  only  one  of  each  variety,  and  the  mhieral  ia  so  inTolved  in  the 
containing  alate  rook  that  it  ia  veiy  dilBcalt  to  obtain  it  pore. 

Occura  in  amall,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaoeoufl  Bdiist. 
Aeoording  to  Desdoiieauz,  ottrelite  is  probably  monodinic^  and  the  optical  axes  are  very  ^rer- 
gent  H=6— 5'6{  Ck  of  ottrelite  4*4.  Color  bladdah-gray,  greenish-gray,  bladr ;  streak  grayish, 
greenish. 

Analyses:  1,  Thomson  (L  c);  2,  Damoor  (L  c,  867): 

Si        21        9e        t*e      An      &       d 


1.  Steilmg,  FhyUUe 

2.  Ottrec,  Otireliie 


88*40    23*68 
43*84    24:63 


17-62     8*96 

16-72    818 


6*80 


4-80=100-16  XhomaoB. 
6*66=98*63  Damonr. 


Yields  water  in  the  dosed  tube.  DifBoultly  ftisible  to  a  magnetic  globule.  Beaotions  for  iron 
with  the  fluxes. 

PhyUite  occurs  in  the  sdiist  of  Sterling,  GkMhen,  Ohesterfleld,  Flainfleld,  eta,  in  ICaaaachnsetts, 
and  Newport,  E.  L,  and  the  rock  in  consequence  of  it  Is  called  by  Bitdioock  (Rep.  G.  Mass.,  4to, 
694^  1841)  **  Spangled  Mica  Slate,"  the  phyUite  being  the  mica  of  the  sdiist  The  scales  aze 
from  1-}  in.  loogt  and  half  to  one-third  uiis  broad.  Ottrelite  is  from  a  similar  rook  near  Ottres^ 
on  the  borders  of  Luxembourg,  and  from  Ardenoes.  PhyUite  has  also  been  reported  from  Tus- 
cany. Desdoiaeaux  remarks  on  the  dose  reeemUanoe  of  the  ottrelite  of  Ardennes  to  the  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritdd. 

469.  MARgAWITB.  Perlglunmer  (fr.  Sterring)  Mtha,  Ohar.,  1820,  Grondr.,  282,  1824.  Mar- 
garita Tyroleae  mm,  dedlen,  Oorunaellite  (fr.  Pa),  Glingmanite  (fr.  N.  C),  SiOmhCM,  Jr^  Am.  J. 
ScL,  n.  Till  380,  888,  1849.    EmeryUte  (fr.  Asia  ICmor)  JSm^ih,  ib.,  Tiii  878,  1849,  xL  69,  186L 

Orthorhombic ;  hemihedral,  with  a  monoclinic  aspect,  like  muscoyite. 
/A  /=119**-120*',  O  A  r=152*^-158^  0  A  ^=144*'-146%  O  A  «=129°- 
134*^,  0  A  i-5=90°.  Lateral  planes  horizontally  stri- 
ated. Cleavage :  basal,  eminent.  Twins :  common, 
composition-face  I^  and  forming,  by  the  crossing  of 
3  crystals,  groups  of  6  sectors.  Usually  in  intersect- 
ing or  aggr^^ted  lamina ;  sometimes  massive,  with 
a  scaly  structure. 

H.=3"5— 4*5.  G.=2"99,  Hermann.  Lustre  of  base  pearly,  laterally 
vitreous.  Color  grayish,  reddish-white,  yellowish.  Translucent,  subtrans- 
lucent.  LaminsB  rather  brittle.  Optic-axial  angle  very  obtuse,  109^  82\ 
117**  80',  126**  24',  128^  48',  for  the  red  ray  in  different  plates ;  plane  of 
axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Oomp^p-O.  ratio  for  &  fi,  Si,  fi[=l  :  6  : 4  :  1 ;  whence,  if  the  water  be  basic^  for  bases  and 
•nica=2  : 1 ;  formula  (i(lt',  H*)+ f  Si)*  di'=8ilica  80*1,  alnmina  51*2,  lime  11*8,  aoda  2*6,  water  4*6. 

Analyses :  1-9,  J.  L  Smith  (Am.  J.  ScL,  IL  zi.  69,  and  zr.  208) ;  10-18,  W.  J.  Craw  (ib.,  TiiL 
879):  14,  B.  SOliiDan,  Jr.  (thia  Ifin.,  1850,  362) ;  16,  W.  J.  Craw Qbid.) ;  1«,  0.  Hariabome (ibid.) ; 
17,  Hennum  (J.  pr.  Gh.,  hii.  1);  18,  19,  Smith  ft  Bniah  (Am.  J.  ScL,  IL  zr.  209);  20,  FUtin 
(Za  Nat  Yer  Halle,  ▼.  801);  21,  J.  L.  Smith  (Am.  J.  SoL,  H.  zliL  90): 


1.  Ghnnnoh-Daidi 

2.  " 
8             '* 

4I  Island  of  Nlcaria 


Si        M  9e  iig     Oa     jra,&    fi 

29*66  60-88  178  0'50     13*66    1*60    8*41  Smith. 

80^  48*21  2*81  undaL    9*68  wmML  4-61  SmitiL 

81-93  48-80  1-60  '«        9*41    2-31     8-62,  Mn  *-. 

80*22  49-67  1*33  <r.      11-67     2*31    6-12  Smith. 

29-87  48-88  1*68  <r.      1084    2*86    4'82 Smith. 
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St 

21 

9e 

»g 

Oa     jra,&    ■& 

6.  Island  of  Kazos 

8002 

49-52 

1-65 

0-48 

10-82    1-25    5-55  Smith. 

7.      *'              " 

28*90 

48-53 

0-87 

wideL  11-92  imdel  5-08  Smith. 

a     **          " 

8010 

50-08 

mdO. 

It 

10-80      **       4-62  Smith. 

9.  Siberia 

28W 

51-02 

1-78 

u 

12-05      "       5-04  Smith. 

la  TilUige  Gfeen,  Pi. 

82-31 

49-24 

— . 

0-80 

10-66    2-21    5-27  Graw. 

11.      »             " 

81-06 

51-20 

.—. 

0-28 

9-24    2-97    5-27  draw. 

12.      "              " 

81-26 

51-60 

.-^ 

0-50 

1015    1-22    4-27  Craw. 

la      "              " 

80-18 

6140 

— ~ 

0-72 

10-87    2-77    4-52  Oraw. 

14.  Buncombe  Oa,  K.  a 

29-17 

48-40 

_ 

1-24 

9-87    615    8-99,  HP208,Sflliman,  Jr. 

16.  Unlonyme,  Pa. 

29-99 

50-57 

..-. 

0-62 

11-31     2-47    5-14  Craw. 

la       «           " 

3215 

54-28 

<r. 

0-05 

11-86  wuML  0-50  HaitBhorne. 

n.  Sterzing 

82-46 

4918 

1-84 

8-21 

7-42    1-76*  4-98=100*80  Hennenn. 

la 

28-47 

50-24 

1-65 

0-70 

11-50    l-87>'  5-00=99*26  Smith  ft  Bnmh. 

19. 

28-64 

51-66 

0-68 

12-25  r2-0lM  4-76=:  100  Smith  k  Brash. 

20.        " 

29-67 

52-68 

1-61 

0-64 

10-79    018    8-20=99-75  Faltin. 

21.  Gbester,  Mass. 

82-21 

48-87 

2-50 

0-32 

10-02    1-91    4-61,  Li  0*32,  Mn  0*20= 

100-96  Smith. 

*<HX>oftfals]iKO. 

'^TnuwofKO. 

Pyr.,  etc.— Tlelda  water  in  the  closed  tnbe.    B.B.  whitens  and  Aises  on  the  edges. 

Cbmnclafltfo  and  cimgmcmiSlie  were  based  on  an  incorrect  determination  of  the  silica  in  the 
analjaeo. 

DifhmHe  of  Kordenskiold  (BulL  Ao  St  Pet,  y.  17)  is  only  mai^arite.  It  occurs  in  hexagonal 
prisms  with  perfect  basal  cleavage.  H.=5— 5-5.  Gh. =3-04— 3*97.  Color  white  to  bluish.  Analy- 
sis by  Jevreinof :  Si  8402,  ^  48-88,  Oa  1311,  j'e  3-02,  lifn  1-05,  iS  6-84=99-87. 

Obs^— Margaiite  occurs  in  chlorite  from  the  Greioer  mount,  near  Sterzing  in  the  TttoI,  where 
first  found  (f.  426) ;  at  different  localities  of  emery  in  Asia  Minor  and  the  Grecian  Archipelago,  as 
discovered  by  Dr.  Smith ;  with  corundum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  UnionviUe, 
Chester  Co.,  Pa  (oorundellite) ;  at  the  corundum  locali^  in  Buncombe  Co.,  Korth  Carolina  (ding^ 
manite);  with  the  corundum  of  Katharinenburg,  Urals.  It  occurs  massive  in  Pennsylvania. 
DiphanUe  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenadte. 

Named  MargarUe  from  ^a^y«p<riff,  pearl  The  name  is  attributed  to  Puchs,  but  he  nowhere  pub- 
lished it  Yon  Lecohard  (Handb.,  1826^  766)  gives  it  as  **  the  current  name  among  the  Tyroleae 
dealers  in  minerals.'' 

This  spedes,  according  to  Dr.  Krantz  (Am.  J.  SoL,  IL  zUy.  256),  Is  the  original  margarite.  The 
specfanen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labeUed  from  Dr.  Slrantz 
of  Bonn. 

EPHBBm  J.  L,  SmUh,  Am.  J.  ScL,  IL  xl  59,  1851.    Lamellar,  and  resembles  white  cyanite. 
Cleavage  difficult    Scratches  glass  easily.    G.=8-15— 8*20.    Color  pearly-white. 
Analysis  by  Smith  (L  a): 

Si  21  Ca         t'e    ira,Uttle&  tL 

1.  31-54        57-89        1-89        1*34        4-41        8-12=100ia 

2.  80-04        56-45        2-11        100        441        8-09=9707.^ 

The  oxygen  ratio  deduced  for  the  protozyds,  sesquiozyds,  siHca,  and  water,  is  1 :  15  :  9 :  2. 
From  the  emery  locality  (^  Gumndi-Dagh,  near  Ephesus,  on  spedmens  of  magnetite.  Probabfy 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 


Thuringit  BreUlL,  Char.,  95,  1882. 
1858. 


Owenite  Omih,  Am.  J.  Sd.,  II.  zvL 


Massive ;  an  i^gregation  of  minute  scales ;  compact  Cleavage  of  scales 
distinct  in  one  direction. 

H.=2-5.  G.=3-186,  fr.  Saalfeld,  Smith ;  8151-8-157,  id.,  Breiih. ; 
8-197,  owenite,  Genth;  8-191.  id.,  Smith.  Lnstre  of  scales  pearly;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak 
paler.    Fracture  subconchoidaL    Very  tough.    Feel  of  powder  greasy. 

Ooup^.  ratio  for  fi,8,Sl,fi=:2:  8:  8:  2;  whence,  if  half  Hie  water  is  basics  (i(IC,fi)^+ 

J  (si)  VVjfy  St  4-4  H. 
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Analyses:  1,  Bammelsberg  (lOn.  Gb^  851);  3,  J.  L.  Smith  (Ajd.  J.  ScL,  n.  zrffi.  8te);  8,  4, 
P.  Keyser  (ib.,  411);  6,  6,  J.  L.  Smith  (L  c.): 


7^«m^ 


Si 

22*85 
22'<W 
«"        (})  23*66 
Owenita        23*21 


Arkansss 


23-58 
23-70 


21 
18*39 
16*40 
16*68 
16-59 
16-86 
16*54 


9e 
14-86 
n*66 
13*79 
18*89 
14*33 
12-18 


*e 
34*34 
80-78 
84*20 
84-58 
33-20 
33-14 


Mg 
1*25 
0-89 
1*47 
1-26 
1-62 
1-85 


0-U 

0-41    0*08 

0*46      fr. 

0-32 


0*81  =^101  Bammelsbeig. 
11*44=99*80  Smltii. 
10-67=99*21  Keyaer. 
10-59,  Ca  0*36=99*97  Keyaer. 
10*45,  Ikn  0*09=100*48  Smith. 
10-90=99*74  Smith. 


B.BL  ftiaea  at  3  to  an  iron-black  magnetie  glob- 


Pyr^  etOb— In  the  doaed  tabe  yialda  water.    B.a  ftiaes  at  3  to  ai 
ale.    With  the  flnzea  leacta  for  iron.    QelataiiiaeB  with  muziatic  add 

Oba^— Thuringite  ia  ftom  Beicfamannsdorf  <anaL  1,  2)  and  Sohmiedeberg  (anal  3),  near  BaalfbUL, 
in  Thnringia;  Hot  Springs,  Aikanaaa  (anaL  6);  owenite  from  the  metamorphio  rocka  on  the 
Potomao^  near  Harper's  Feiry. 

OumUe  waa  named  after  the  geologiat,  Dr.  D.  D.  Owen. 

461.  BBTBBRTITB.  Bronzite  (fr.  Amity)  J,  I^nch,  Am.  J.  Sol,  zri  185,  1829.  Glintonite 
(fr.  Amity)  McUher,  1828,  but  unpublished;  Mather's  Bep.  G.  of  N.  Y.,  467,  1843.  .Seybertite 
(fr.  Amil7)  OUmson,  Ann.  d.  M.,  IIL  ii  498, 1832,  Am.  J.  Sd.,  zzly.  171,  1833.  Glintonit  tm 
Eanda  [=of  the  trade],  Ghrysophan  (fr.  Amity)  BreWk,  Char.,  92,  1832.  Holmite  (fr^.  Ami^) 
Thomson,  Bee.  Gen.  Sd.,  iii  835,  1836.  Xanthophymt  G.  Booe,  Pogg.,  L  664, 1840,  Bela.  Ural, 
n.  120,  514,  627.  Brandisit  Uebenor,  in  Haid.  Ber.,  L  4^  1846w  Disterrit  BreUlLj  m  y.  KobeD, 
J.  pr.  Ca^  xlL  154»  1847. 

Orthorhombic  /  A  /=  120^.  In  tabular  erystalB,  sometimes  hexagonal ; 
also  foliated  massive ;  sometimes  lamellar  radiate.  Cleavage:  basal  perfect 
Stmcture  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 6.  G.=3— 8-1.  Lustre  pearly  submetallia  Color  reddish- 
brown,  yellowish,  copper-red.  Btreak  uncolored,  or  slightly  yeUowish  or 
grayish.  Folia  brittle.  Double  refraction  strong  j  axiafdivergence  15^  to 
80^  for  white  light ;  sometimes  apparently  uniaxial,  or  united  at  the  ordi- 
nary temperature ;  bisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
allel to  i^ ;  DescL 

Var.^ — 1.  The  Amity  $eyberiUe  (called  also  dtnlontfa,  Mmilo^  and  chrysophan)  is  in  reddiah-brown 
to  oopper-x«d  brittle  foliated  masses ;  the  surfaces  of  the  folia  often  marked  with  equilateral  tri- 
angles like  some  mica  and  chlorite;  optio>axial  divergence  very  small,  or  none  at  the  ordinary 
temperature.   0.-8*148.  Brush. 

2.  ZanthophytUte^  fir.  the  Sohischimakian  Mts.,  near  Slatoust^  Is  in  crusts,  or  in  implanted  gMmr 
lar  forms,  1^  in.Hhrough,  which  consist  of  tabular  crystals  about  a  centre  of  taksose  schist,  whidi 
is  1^  the  enclosing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent^ 
and  hardly  aeparatmg  with  increase  of  temperature ;  DesoL 

3.  BrandisUe  (called  also  di8terriie\  itam  Eassa,  T^jroi,  is  in  hexagonal  prisms  of  a  yellowish- 
green  or  leek-green  color  to  reddish-gray ;  H.=5ofbase;  of  sides,  6— 6*6:  Gh.=r8*042— 3*051,  v. 
Sj)bell;  8013— 8*062,  v.  Hauer;  3*01— 3*06^  Liebener;  optuHadal diver^^enoe  16"  to  30\  Borne 
of  it  pseudomorphous,  after  fitssaite. 

Oomp.— O.  ratio  for  J^fi,  ^i,!^  from  Brush's  analysis,=6 :  9  :  6  :  i;  whence  for  6+S,  Si= 
8  :  1,  and  formula  (f  fi*+}&)'di+i&  Prom  v.  Kobell's  (anaL  0),  0.  ratio  for  fi+9  :  Si  the 
same,  or  3  :  1,  with  B* :  S=l :  1.  From  M^taendorffie,  O.  ratio  for  :lt,  fi,  Si.  fi=12 :  20  :  9 :  2i; 
and  for  fi+H,  Si=8i :  1.  The  state  of  oxydation  of  the  iron  was  not  examined  except  in  the 
analysis  by  Brush. 

Analyses:  1,  Clemson  (L  a):  2,  Biohardson  (Bea  Oen.  Sd.,  Hay,  1836);  8,  4,  G.  J.  Brush  (this 
ITm.,  1864,  606);  6,  Flattner  (Breith.  Handb.,  iL  386);  6-8,  Meitiendorf  (Pogg.,  Iviii  166);  0,  v. 
£obell(Lc.): 

Si       £l         te    ftg    Ca      fi 
1.  Amity,  Seyh.       WO    37*6        60    24*8    10*7    8*6=98-2  Glemsan. 
a.       **  ''  19-86  44-76  9e4-S0    9-06  11*46  4*56|i[n  1*36,  HF...  0-9,  2rS-068r96'a6B. 

8.       «  «  aO-24  8913  "  8-27  20-84  13*69  l-04»&a»fi:  1*43,  fe  0-76sl90-89  T      " 
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Si     Si         ]»'e  ftg     Ca     JTa    A 

4.  Amity,  Seyh.       2013  38-68 9e3'48  21*66  13*35  1*00,  [fra,&  1*43],  ^ 0-68=100*45  B. 

5.  "  •*         «l*4    46*7     "  4-8      9*8    12-5     8*5=98-7  Hattner. 

6.  SlatoaBt^  Jrar.0^  16*55  43*78      2*62  19*04  13*12  0-69  4*88=100*06  Meitnndort 

7.  «*             "       16*41  4317      2*28  19*47  14*50  0*62  4*45=100*85  Meitseodor^ 

8.  **             "      16*20  44-96      273  19*43  1215  0*56  4*33=100-86  Meitsendorf. 

9.  I^asfla,  Dislm-,      20*00  43*22 9e3-60  2501    400  —  3*60,  &  0*57=100  EobelL 

Pyr^  etc^Ylelds  water.  BJB,  inftisible  alone,  but  wiutena.  In  powder  aoted  on  by  ooncen* 
tratedaddB. 

OhB^-^Se^fiertUe  oocnrs  in  limestone  with  serpentine,  associated  with  hornblende,  sphiel,  pyroz- 
ene,  graphite,  eta;  xanthophifUUe  in  taloose  sohist;  hrandinU  in  white  limestone,  either  disaem- 
inftted  or  in  grouped  crystals,  in  geodea,  among  crystals  of  fkssaite  and  blaok  spinel 

The  seybertite  was  discovered  in  1828  l^  Messrs.  Fitch,  Mather,  and  Horton,  and  named  din' 
ianOe  by  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  his  Repi  GeoL  N.  Y., 
1843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers ;  and  Flnoh,  the 
next  year,  1829  (L  aX  announced  the  ndneral  under  the  name  of  hrmmte.  01emson*s  name  aey- 
herHte,  after  H.  Seybert  (1882,  L  o-X  1>m  therefore  priori^  of  publieation,  and  must  be  aooeptod 
aa  the  name  of  the  spedea. 


APPENDIX  TO  HYDROUS  SILIOATBS. 

462.  WOLOBONBEOXTB.    XSmmenr,  Jahrb.  Ifin.,  il  420, 1881. 

Amorphons.  Dull — Bhining.  Color  bluiflh-green,  pasfiing  into  grass- 
green.  Streak  bluish-green  and  diining.  Fe3  resinoas.  rolished  by 
Sienail.  Fracture  sabconchoidal.  Adheres  sli^tly  to  the  tongue.  Yery 
fragile. 

Oonap.— O.  ratio  for  baaea,  aOioa,  and  water  (anaL  2,  4)  2 :  3  :  3,  aa  in  dew^lite  and  genihite. 
Analyaea:  1,  Berthier  (Mem.,  iL  263) ;  2,  Eeraten  (Fogg.,  xlviL  489);  8,  Dimoff  (Ann.  Jour. MSnea 
de  Buasie,  1842, 886) ;  4^  Ivanof  (Kokack  Min.  BuaaL,  L  146): 

Si       Xl      Sr       9e     8n    ttg       fi 

1.  Ochanak     27*2      —    84-0      7*2      —    7*2      28*2=98*8  Berthier. 

2.  "  37H)1    6-47     17*98  10*43    1*68    1*91    21*84,  tb  1*01,  £  «r.=98-26  Kersten. 

3.  "  8606    8*09    81*24    9*39     6*50    12*40,  ^a  1 '90,  l^b  0*16=100*74  Ilimoit 

4.  **  86*84    8*50    18*85  17*85     22*46,  Oa  1*39=100*89  lyanof. 

Pyr.,  ate— In  the  closed  tube  yields  water.  B.B.  blackena,  but  la  inAiaible.  With  the  fluxes 
ffivea  reactiona  for  diromium  and  iron.  QektbiinM  with  hot  oonoentrated  muriatio  add,  hi  whicb 
half  the  chromium  ia  dtaad^ed,  the  leat  remainfang  In  nnini  with  aBloa. 

Oba.^From  Okhanak  in  Siberia. 

Named  after  IC  WoldHmricy,  of  Baaria. 

463.  (SlLwnnni,  l71rM(Uboratory,L  287,  1867).    Uaaalte.    H.=3*6.    a.s:2*68.    Bmerald- 
green.    SubtranafaioeofiL    FhKitura  muwen  and  splintery.    Somewhat  britlle. 
(TompoaitioD,  aooording  to  an  analyaia  by  Mr.  Newbeny; 

Si  4715        21 88*23        &  7*62        D[g4*86        fi  6*28=98*78. 

Oorreaponda  to  the  0.  ratio  fbr  H,  fi;  Si,  d,  1  :  10  :  16| :  3 ;  or  for  baaea  and  aiUoa  about 
2:3;  but  probaUj  a  miztnrei  Perbapa  coataim'ng  aeina  talo  aa  hnpiirity,  with  wUcfa  it  la 
traveraed  in  thin  aeama.  EB.  beoomea  iriaita  and  ftnea  on  tiia  edges  to  a  giiyiah-white  blabby 
glaaa.    OaJty  partially  aolnbla  ia  ateong  aaida. 

Vonad  near  asatiu!oto^Tiotoria(AnatBaHaX  in  tlw  Upper  flODiiaa.  Hamad  after  ▲.  0.  Satwya, 
director  of  the  geological  aarrey  of  Victoria. 
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46i,  Chrome  Oehre,    A  ciiyqr  maiterial,  onntrinlng  ■ome  oiyd  of  diroma    OocanmAjott 
bright  giMQ  ibtde  of  oolor. 
InalTseB:  1,  Dnppies;  3,  Doflof  (Sohw.  J^  bdL  261);  3,  ZeOiMr  (Isii,  1834,  6S7): 

Si  SI  ^  9e  fi 

1.  Greumt,  Fr.    640         23*0         10-6  —        — ,  Oa  and  ttg  2-5=100  DrafipiBK. 

2.  Halle  67*0  23-6  6*6  26  11*0=29-6  Bnfloa. 

2.  aOeeia  68-60        20-00  2-00        2-00         6-26=90-16  ZeUner« 

The  formula  (Si,  Sr,  9tY  01'  oorw^onds  nearly  to  Ae  compoBition,  the  water  < 
Ohrome  ochre  ocoora  at  the  looilitiea  above  mentiooed;  alao  on  Unat  m  Zetland,  I 

in.  Sweden,  and  elsewhere. 
The  chrome  ochre  of  HaUe,  analyied  by  Wolff  (J.  pr.  Ol,  xxzIt.  202),  approadiea  aelwynhe  m 

oompoflition,  bat  oontaSna  much  more  water.    It  aflbrded  ft  46*11,  2l  80-63,  Sr  4-28,  9e  2-16,  fi 

12-63,  ]$ra  0-46,  ti  8-44=100-49;  a.=2-7,  living  rather  doie^  the  fwmula  of  knolin,  and  mtj 

be  an  impure  kaoUnlte. 

466.  HILOSOHITB.    MQoaohhi  Order,  Pogg.,  zItIL  486^  1889.    Serbian  BreUh^  J.  pr.  GL,  xr. 

887,  1888. 

Compact    H.= 1-6^2.    G.=2*i31,  Breith.    Oolor  indigo-Une  to  celaadUie-green. 

OoMP^Approadiee  (Si,  €r)Si+8  d,  \x  beingac^nrnif^ariowaOopAafie  with  half  the  water  of 
aUophane.    Analyaea:  1,  Keraten  (Pogg.,  xlviL  486);  2,  Bechi (Am.  J.  ScL,  IL  ziy.  62) : 

1.  Rndniak        Si  27-50    2146-01    €r8-61    CaO-80    ttgO-20    fi  28*80=99-92  Keraton. 
2.Tu8Qan7  28-86         41*33  8-11  22-76=100-56  BecfaL 

In  a  matraaa  jrielda  water.    B.B.  infliaible.    Partly  diaaolved  in  mnriatio  aoid. 

From  Badniak  in  Serria,  associated  with  quarts  and  brown  iron  ore ;  Tolterra^  Toscanj. 

Named  after  Prinoe  MiloscbL 

466.  PnaBLFTB.    GrUner  ChrTsopraserde  (fr.  Kosemftts)  Klapr^  Sohrift.,  Qes.  H.  Berlin,  viiL  17, 
1788,  Beitr.,  iL  184, 1797.    PimelH  XareL,  Tab.,  28, 72,  1800. 

Hasdye  or  earthy.  H.=2-6.  a.=2-28— 2-8;  2-71-2-76,  Beer.  Lustre  weak,  greasy.  Oolor 
amde-green.  Streak  greenish-white.  Translnoent  to  snbtranslnoent  Pieel  greasy.  Does  not 
adhere  to  the  tongue. 

OOMP.— Analyses:  1,  Caproth  (Beitr.,  iL  134);  2,  W.  Baer  (J.  pr.  OIl,  It.  49): 

ft         Xl        «e      in       &g      Ca      6 

1.  Chryeowom  earth  86H)0      6-00      4-68    16-68      1-S6    0-42  88-12  Klaprath. 

2,  Ea/rd  hmMe  36-80    23-049e2*69      2-78    14-66     31-03=100  Baer. 

PImelitegiTes  water  hi  the  closed  tube,  is  hiAisible  BJB^,  and  with  the  iluzes  reacts  for  ni(^d. 
Deoomposed  by  adds. 
Prom  Silesia  and  elseiHiere.    Kamed  from  n|uX«,  ybfiisii.    For  GHooker's  ol^piit  see  pi  404. 

467.  0HLOBOPR£IT&   MaceeJMit  Western  Isles,  L  604|  1826. 

Granular  massive,  imbedded,  or  as  a  ooatiug  hi  geodes,  ilssurea»  or  anqrgdakidal  caTities- 
CAeaTage  in  two  directions. 

H.=l-6-2.  G.=2-02,  Maooollooh;  1-809,  Vorchhamsder.  Lustre  snbceslBoaa,  latiber  doO. 
Odor  dark  green,  olive-men,  <ihanging  to  dark  brown  or  Uaok  on  eo^osura. 

Formula  perhaps  ^e  ft+6  fi  ?=SUioa  38-3,  protoxyd  of  iron  26-7,  water  40-0=100. 

Analysis  by  Forohhammer  (J.  pr.  Chem.,  xzx.  399,  1843) :  From  FarOe^  Si  82*86,  tt  21-66,  Ag 
8*44,  IS  4216=100,  the  iron  being  correoled  (Bammelaberg)  for  the  true  atondo  weight  B.B. 
fiises  to  a  black  giasa 

A  dilorite-Uke  mineral  from  the  Western  Isles  of  Sootisnd,  at  Souir  More  fai  the  island 
of  Bum,  and  from  Filbahlra,  ooourring  in  amygdatoid;  also  from  Qualb6e  and  Suderas^  Fu6e 
lalands.  Reported  alao  aa  incrusting  ohalcedony  in  Antrim,  and  in  small  botrysidal  groups  ia 
amygdaloid  at  Down  HUL  But  the  cSemioal  identic  of  the  origfaml  oiteophmlto  oT  Ifaeeaflodi 
ffomSouirHonwiththatof  FMoe  or  tike  other  kMMlities  has  not  yet  been  aMSctaiBed.  Named 
(kom  xAwp^,  green,  and  ^c^,  brown. 
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468.  EUPSTEnnTB.  Sohwan-BrMmtteiiMn  Ton  Klapperad  Kla^^  Beitr^  It.  187=Op8imofle 
Bwd,  Tr.,  187,  1832.  Tattenhaltigt  MsoganozidBflikat  Bahr,  (Efr.  Ak.  Stockh.,  18M,  242. 
EUpfitoiiiite  v.  Xob^  J.pr.  Ch.,  zcvii  180. 

Amorphoas.    Compact 

H.=5— 6-5.  G.=3'6.  Lustre  doll  to sabmetallia  dolor  daik  Uyerbrown to Uadc  Streak 
reddiflh-browxi  or  jeUowiah-brown.    Opaque. 

OoMP.— 0.  ratio  for  &+fi^  Si,  fi,doal>tftil;  perhape  for  kUpsteinite  9  :  6  :  8,  whenoe  (ft',fi)*Si* 
+  B*  fi^    Perhaps  onlj  a  mixture. 

Analysea:  1,  Elapn^(Lo.);  2,Bahr(Lo.);  3,  t.  Eobell  (L  c.) : 

Si        Si       9e      Sn     An     &g      Ca      a 

1.  Elapperud,  C^m.       25        — —    60        13     =98  Elaproth. 

2.  **  23-69     0-61     914    66-21    039     0*50    9-51=rlOOH)5  Bahr. 

8.  IHDenbaig,  KttpsL      25-00     1*70     4*00    3217   25*00     2*00    900=98-87  KobeiL 

Ptb.,  etc.— Yields  mndi  water.  Fuses  to  a  slag  whidi  is  black  in  the  ozydation  flame. 
Gives  reactions  for  manganese  and  iron.  Easily  deoomposed  by  muriatic  add,  the  kUpsteinite 
and  Bahr's  mineral  eyohdng  chlorine. 

Qb& — Prom  Elapperud  m  Daleoarlia  with  rhodonits ;  also  from  the  Bomberg  mine  at  Herbom, 
near  Dillenbnrg. 

Beudant's  name  opamow  has  the  priority,  but  is  intolerable.  It  is  from  the  Greek  i^infMt^ 
doing  (myHung  kUe.    KUpsteinite  was  given  after  Frot  t.  EUpstein  of  Giessen. 

469.  GHAKOISITB.  Mhie  de  fer  ozyd^  en  grains  agi^utin^  Oveymardf  J.  d.  M.,  zor.  20, 1814; 
Ghamoislte  JSisri^ter,  Ann.  d.  M.,  y.  303, 1820.    liinerai  de  fer  en  grains  JBsrtAicr,  Ann.  Gh.  Phys., 

.  258,  1827.    Berthierine  JBeud.,  Tr.,  128,  1832.    BavaUte  Euoi,  Min.,  290,  1841. 


ChamoisUe  occurs  compact  or  oolitic,  with  H.  about  8;  G.=8— 3*4;  cok>r  greenish-gray  to 
black ;  streak  lighter ;  opaque ;  feebly  atvraoted  by  a  magnet  JBerih4erine  is  sinular  in  structure, 
has  H.=2'5;  color  bluish-gray,  blackish,  or  greenish-Uack ;  streak  dark  greenish-gray;  and 
strongly  attracted  by  the  magnet. 

Analyses:  1,  Berthier  (L  a);  2,  id.  (Ann.  Oh.  Phys.,  zzxv.  268,  1827): 

Si     Xl     te       a 
1.  ChamoUtie       148    7-8    60-5    17-4=100  Berthier. 
%  Baihienne       12-4    78    74*7      5-1=100 Berthier. 

Ghamoisite  ftises  easQy,  and  also  gelatinizes.  Berthierine  fUses  with  difficulty  to  a  black  mag- 
netic globule,  and  gelatinises.  The  latter  is  mixed  with  50  p.  a  or  more  of  siderite  and  oaloite ; 
Berthier  found  40*8  of  the  former  in  the  material  he  examined. 

Ghamoisite  forms  thick  beds  of  rather  Umited  extent  in  a  limestone  contidning  ammonites,  at 
Ghamoisan,  near  St  Maurice,  in  the  Yalais ;  and  a  similar  substance  is  reported  from  Mettenberg 
hi  the  Bernese  Oberland,  and  Banwald  in  the  Voeges.  Berthierine  constitutes  a  valuable  bed  or 
iron  ore  at  Hayanges,  Dept  of  HoseUe,  and  also  occura  in  the  ores  of  Ghampagne,  Bourgogne, 
Lorraine. 

470.  ALYITB.    2>.  Ibrbee  A  T.  DahU,  Kyt  Hag^  xUL 

Tetragonal    Grystals  ttke  those  of  siroon. 

fi.=5'5.  G.  =3*601— 3-46.  Lustre  greasy.  Golor  reddish-brown,  becoming  grayish-brown  by 
alteration.    Subtranslucent  to  opaque. 

OoMP. — A  very  smaU  portion,  somewhat  altered,  aiforded  (L  c): 

Si  20-88  £1,  Be  14*1 1  9e  9-66  &  8*92  ¥h  (?)  15*18  €e  0-27  1 22-01  Ca  0-40  Gu,  Sn  «r.  £[  9-32=97*24. 

Ptb.,  nc-^Ttelds  water.    B.B.  infosible ;  with  the  fluxes  reacts  for  iron  but  not  for  titanium. 
Insoluble  in  acids. 
Goa— Prom  Helle  and  Narestd  In  Norway,  with  feldspar  and  black  mica. 
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470A.  FIOBOFLUITB.    Affpt^  Act  8oa  Eaim^  tL;  Tub.  Iflo.  St  Pet,  1863, 148. 

Amorphons.    Lustra  greai^  to  daU.    Color  white,  inGUning  to  yellow  and  blue.    H.=S*5. 

Ck>]iP.— Probablj  a  mizture  of  flnorite  w]&  a  magneejan  aOioate.    Analyaes :  1,  Gallndo  (L  a) ; 
2,  Acppe(Lo.): 

Si       te      fo      ttff       Ca       fi        F 

1.  Lupikko    29*00    1*54    0-18    28'T9    22-^2    8'9T    11-16^102*96. 

2.  •*  3216    3  60   2619    19-86    9*08 


Ptb.,  Bra— B.B.  ftisea  eaaily  with  intumeBoenoe.  Completelj  aohible  in  adds ;  evolTea  fiaorid 
of  silicon  with  Bulphtvic  add. 

Ob&— Oocura  at  Laplkko  in  Fhiland,  some  Tents  sooth  of  Pitkanata^  with  dMloopyrifee  and 
blende. 


2.  TAMTALATES,  COLUMBATES. 


L  FTROGHLOBB  GBOUP.    Isometria 


Tft-Ob 

ob,e.|e«KB*»). 

472.  IflOBOLrai 

r({K  &&)•«» 

FAKTAJUTB  aBOUP. 

OrOarikoniMe. 

478.  Timm 

{f^fb^'U 

(T.«.).|e4(Fe,Mn) 

(«•e,litl)(C^l*) 

((Ti,Ob)eO.|O.KF^Mn) 

476.  TAnoura 

*e»t»* 

Ti»«e,t|e,.|9«. 

476.  HnLMm 

t.,8n,te,tr,t.0.stt 

(t,*e,Oa,tr)»t»» 

x^e.|eM|fi>. 

478.  SAHABflKm 

Cb,Zr.1[m8,t«kf,0e 

479.  BoxanTB 

Ob,t^tt,tr,t.0e,ft 

ta,  Ob,  ft,  Zr,  Ifh,  *«,  Oe^  Li 

1  "ir  tt 

i,r,n 

481.  FOLTOKAfli 

Cb,ft,e,&,*«,t.6e 

iSa.  PoLTioaMin 

m.  FEBGUSONITB  GBOUP.    Tetragonal 
483.  Fraauaoimn  T(&',2r)*6b^ 


Ob»^4^»Kfi»rSr)« 


484.  AmnKnjRB 
4fipen(i£x;— 486.  Mnram 


486.  BUTMBfOlUmm 


471.  PyHOOHLOUi.    PyiooUor  {ft.  FfMerktevtai)  WSkkr,  F^.,  tH  4n,  18S6L 
Hydzocbkv,  Unoohlor,  E&nm^  J.  pr.  Oh.»  1 186;  187«  I860. 

Isometric.    Observed  planes :  1,  /,  2-2,  3-8,  0.     In  octahedrons ;  £  2, 
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8,  20+8,  8  with  planes  2-2.    deavage:  octahedral,  sometuneB  distinct, 
especially  in  the  smaller  crystals. 

ja.=6-6-5.  G.=4-2-.4-86;  4-32,  from  Miask,  Rose;  4203^  ib.,  Her- 
mann;  4*203 — 4*221,  fr<;w  Friederichsviim,  Hayes.  Lustre  Titreous  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  li^ht 
brown,  yellowish-brown.    Subtranslucent — opaque.     Fracture  condioidal. 

Var. — ^The  name  AyetroeUor  was  giyen  by  Hermann  to  kinds  oontaining  water  (anaL  6,  7X  and 
fiwoehjar  to  those  oontaining  flnorine  (anaL  1,  2,  3);  both  bad  and  unneoesBary  names. 

dompr^A  columbate  oflimey  cerium,  and  other  bases,  but  exaot  constitution  not  asoertalned; 
t?  Gb?  Analyses:  1,  Wdhler  (Pogg^  zlyiil  8S);  2,  8,  Hermann  (J.  pr.  Oh^  jxjA.  H  ^  ^^ 
192);  4,  id.  (BulL  Soa  Nat  Kosoou,  zzzviiL  366);  6,  Wohler  (L  a);  6,  Chydenins  (Pogg^  cxix. 
48);  f,  Wohler  (L  a);  S,  9,  A.  A.  Hayes  (Am.  J.  Sd,  zlyL  164): 

Ob       TiJ'e&ntCeLall[gOa£ra&Ffi 

1.  Miask       67*38      ir,    1*28  0M6  0*81  18'15   ?    10-98  8-93* 3-28  116,  Sn7= 

_I02i)8W 

2.  "  62-26    2-28  6-H    it.    O'tO    309    2-00 13-64      8-W      8-00  0-60, & 6-67= 

101-71  K. 

8.      "  60-83«  4-90  2*28  0*94        16*28     1-46    9^  S*69»0-54»2-21   =  100-83  H. 

4.      "  61-80    3-28  1-64 620*     11-97  i-69*0-64  2-21   ^  th  8-88= 

99-06  H.. 
6.  Bievig     67-02     isr,    1-33  1-60  616* —     tr.    9-88    it.    —7-06^84-60= 

97-80  W. 

6.  "  61-07       2-82« 6-00 16-02  4*60  wnd.  1-17,  th  4-62,  8n. 

0-67=:96-87  0.. 

7.  FredVn    62-75  2-16^2-76  -*-    6*80'.:^  -^*  12-85    ir.     ir.    4-20,  t  618,  Sn. 

0-61=97-25  W 

8.  *'  6310  20-20  2-36' 19-46   — 0-80,  S,  fin,  ^b, 

Sn  1-20=97-10  a. 

9.  "  69-00  18-88  0^0* 1673  5'63 0-80=101-19 H. 

*  WUhont  tlM  omen  ^  Id^  and  with  mdm  U.  *  Lat«r  made  to  aonsiat  of  14-66  ootanble  add  aad  4I15> 
liTpoeolnmbio  add.    *  With  tborliL     *  Witb  protox.  of  nnoinm.     '  Fa'  0*-     *  C«*0'. 

P]rr.,  eio.— Fyrochkira  from  the  Miask  giyes  but  tmces  of  water  in  the  dosed  tube.  B.B.. 
inihsible^  but  turns  yellow  and  oolors  the  flame  reddish-yellow;  When  ignited  It  gtows  momen- 
tarily as  if  taking  fire,  the  same  phenomenon  as  observed  with  gadolinite.  With  bcmx  and  Mdt 
of  phosphorus  in  both  flames  ffivee  a  h'ght  green  bead,  becoming  colorlesa  on  cooling.  A  saturated, 
bead  of  borax  glTes  a  greenish-gray  enamel  in  BJ*.,  while  that  with  salt  of  phosphorus  is  reddish- 
gray.  Deoomposed  by  concentrated  snli^uric  aeid  with  oTohition  of  fluorine  (G.  Rose).  Pyro- 
dilore  tsom  "Sixewtj  gives  water  in  the  closed  tul)e,  and  B.B.  fhses  with  difficulty  to  a  dark  brown 
slaggy  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  whidi  by  flaming  turns  to  a  grayish- 
blue  to  pure  blue  enamel.  Dissolved  with  effervescence  in  salt  of  phosphorus,  giving  in  0.P.  a 
yellow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).  In  BJ*.  the  bead  is  made 
daric  red  to  violet  (titanic  add).  Fused  with  soda  gives  a  green  color  (manganese).  AH  varieties 
are  deoomposed  by  ftision  with  bisulphate  of  potash.  Most  spedmens  are  suffidently  decomposed 
by  muriatic  add  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ;; 
this  color  disappears  alter  a  time,  and  almost  immediately  if  diluted  with  water. 

Oba^— Occurs  imbedded  in  syenite  at  Friederichsvtm  and  Laurvig,  Korway,  with  zircon,  pdy- 
mignite,  and  xenothne;  at  Brevig,  with  thorite ;  and  near  ^ask  in  the  Urals. 

Named  from  irtp,  fire^  and  x^o»P^(»  green,  because  B3.  it  becomes  yellowish-green. 

472.  mnaOUm    MhaoUte  a  U.  Shepatd,  Am.  J.  ScL,  xxviL  861, 1885,  xzxiL  888,  xHil. 
116.    Pyroohkm  JBoyw,  ibi,  xliii  88,  xlvi  168,  888. 

Isometric.  Forms  octahedral.  Obeenred  planes:  1,  /,  M  (or  8-3).. 
Figs.  2,  8,  20+8.    Known  only  in  small  crystals. 

JQL:=5*S.  G.=5485— 5*562,  the  last  from  a  larMerystal,  Shepard ;  5*406,. 
Hayea.  Lustre  Wtreons  or  resinous.  Color  pwe  clear  yellow  to  brown! 
Streak  pale  yellowish  or  btewnish.    Translucent  to  opaqna. 
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Camp*— The  jeDow  carystala  wore  made  by  HtTee  eaeentiellj  oobimbete  of  fime.  From  blowpipe 
inyestigatioii  loggeeted  bj  Bnuh  to  be  probablr  (prir.  ooatrib.)  m  pTroofakne,  in  wbioh  femtafie 
add  repIaoM  the  oolnmbio,  thia  oarreapooAxig  wiui  uie  high  apecUlc  gfaTitjr  and  larger  percentage 
of  the  metallic  acid. 

Analyaea :  1,  Shepard  (L  a,  xxxiL  8S8);  %  Hayefl  (fb.,  iM.  158): 

CbCtkt)     8n      ^,»n       ]^b        Ca    W,1",tr      ft 

1.  Oheatotileld      75-YO      14*84       7*42        9-04=100  Shepaid. 

a.  «  79-60        0-70        a-21        1-60      10-87,    9e  0-99=95-97  Hayea. 

P]rr.,  eito.->B.R  tafbaible.  In  ealt  of  pboapborafl  difflcnKljr  aoloble,  giving  fn  O.F.  n  bead 
yellow  while  hot,  and  oolorteaa  on  cooling.  Id  R.F.  after  long-  blowing  yields  a  pale  bluish-green 
bead.  Not  attadced  by  mnriatic  add,  bat  deoompoaed  on  fttaion  with  bisolphate  of  potash,  and 
the  sohitlon  of  the  fyaaed  maaa  remains  nnoo&oied  when  boiled  with  metaiUo  tin. 

Oba.— Occurs  at  Ohesterfleld,  ICais.,  in  the  alUte  yehi,  along  with  red  and  green  toormaliofl^ 
ocdumbite,  and  a  Uttie  oassiterite. 

Named  ttom  inKf*st  tnmU,  aDoding  to  Oie  siae  of  the  crystals. 

493.  TAMTALITB.  TtotaUt  l%a^,  Ak.  a  Stockh.,  zziiL  80, 180S.  Tantalite  pi  faler  oiiAorvk 
Fano-tantallfte  Thorn,,  Bea  Geu.  So,  iy.  418,  1836 ;=Oolambate  of  Iron; =Slderotantal  ^fiwmiL, 
Handb.,  iL  960, 1847;=TaflBmdft*Tantiaiti^i^or«i8iMika^  Act  Soa  ScFann.,  L  119;=8kogbo. 
Ht^.£iftwvbMU5U;BeskrifiLFfaiLllm.,1865.  S:ifflito>TantalitMAbrd;=Izioii(h^£iKvtL, 
Fogg.,  cL  63S,  1857.  Fhibo-Tantalit;  Broddbo-Tantalit;=Kassiterotantal  HausnL,  L  o.  IldsfoB- 
tit  SaUL,  Handb.,  1846,  548  ;=HarttantaleTZ  Breiih,,  Char.,  280^  188S,  Handb.,  874,  1847. 

Orthorhombic.     Observed  planes  as  in  the  figure. 
/)  A  14=138^  3i' ;  a  :  J  :  <^=l-6967  : 1 : 1-2847. 


/A7=10r  82', 


0  A  f i=117  2 
(?ATVi=173  49 
i4  A  1-8=148  6i 
t-i  A  i=123  45 
a  A  H=185  4 
i  A  i,  adj.,=lS 


i  A  i,  ov.  /,=91  44 
l-«  A  l-«,  adj.,=141  48 
U  A  i4=118  88 
f-i  A  f5,  top,=113  48 
ft  A  ft,  top,=54  4 
A-*  ^  iV^j  top,=167  88 

Twins :  composition-face  ^,  common.    Also  massive. 

II.=6— 6*6.  G.=7— 8.  Lostre  nearly  pure  metal- 
lic, somewhat  adamantine.  Color  iron-Hack.  Streak 
readish-brown  to  black.    Opaqne.    Brittle. 

Oomp.,  Var^  j'e,  &n)  ta.  indth  sometimes  stannic  add  (Sn)  replacing  part  of  the  tantalicL 
A  tantdate  either  (1)  of  iron  (anaL  1-1 1, 13-16,  18,  20),  or  (S)  of  iron  and  manganese  (anaL  12X  or 
•(8)  a  atanno-tantalate  of  these  two  bases,  part  of  tiie  tantalio  add  beinff  replaced  by  ozjd  of  tin 
(anaL  16-18, 21-23).  Number  1  ia  tiie  Ibrrotamtalik  oi  Thomson ;  I  and  2,  the  SidaroimUaiiie  of 
Hansmftnn ;  3,  the  OaankroUmiaiUe  and  MoliU.  The  khids  shade  hito  one  another.  The  last  ^ 
the  lowest  spadfic  grsTi^,  G.=s7— 7*3.  The  mineral  yaries  hi  the  stale  of  ozydation  of  the 
basea,  owfaig,  as  Rose  has  shown,  to  alteration  of  the  protozjds  to  sesquiozyds ;  with  the  increase 
•of  thtf  latter  the  streak  loees  its  black  color.  It  varies  also  hi  0.  ratio  for  bases  and  add 
between  1  : 4  and  1 :  6.  The  latter  corresponds  to  Tantalio  add  86-06,  protdxyd  of  iron  13*96, 
and  the  former  to  83*1  and  16*9.  Bose  finds  that  prolonged  washing  of  the  powdered  ndneral 
carries  off  the  iron. 

Analyses:  1,  Kordenskidld  (Jahreab.,  zil  190);  2,  Jacobson  (Poag^  bdil  817) ;  8,  Brooks  (ft.); 
4,  Weber  (Pogg^  dT.  86);  6,  <^  Aippe  (Act  Soc.  8d.  fenn.,  vi;  Veih.  Min.  St.  Pet,  1862,  165): 
7,  BiomstrandOtfem.  UniT.  Lnnd.,  1866,  J.  pr.  Oh.,  xdz.  48) ;  8,  Bamour  (Ann.  d.  IL,  IY.  tX^  387); 
9,  10,  Jenssdi  (Pogg.,  zofil  1<»4— the  2d  anaL  of  a  spedmen  alfeered  by  exposure);  11,  Ohandler 
•(Inaw;  Dissert) ;  12, 18,  Benelins  (Sdiw.  X,  xtL  969l447,  nxL  874);  H  Hermann  (J.  pr.  Gh^ 
Izz.  206);  16,  A.  KoidensklSld  (Pcog^  d.  680):  16,  Womum  (FCgg.,  lx8L  817);  17,  18,  W«ber 
(Pcgg,  dT.  86);  19,  A.  Noidenaki^  (Pogg.,  oHl  874);  20,  Bknostrand  Q.  a);  21-28,  : 
,  It.  172,  206,  207): 
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1.  Tammek 

2.  " 

3.  " 

4.  " 

5.  " 

e.      « 

7.  «• 

8.  Chantekmbe 

9.  " 

10.  " 

11.  " 

12.  Kimito 

13.  " 

14.  " 

15.  ** 
1«.       " 

17.  « 

18.  " 

19.  I^drkboda 

20.  " 

21.  Broddbo 

22.  " 

23.  Fiiibo 


88*44 

84-U 

84-70 

88*90 

83-66 

82-71 

84-06 

82-98 

83*66 

78*98 

79*89 

83-2 

86-86 

84*09 

84-44 

77*83 

76-71 

76-81 

83*79 

81*46 

68*22 
66*36 
66*99 


0-32 

0-60 

0-66 

0*80 

0*88 

0*81 

1*21 

1*02 

2-36 

1-61 

0*6 

0*80 

0-70 

1-26 

6*81 

9-67 

9-14 

1-78 

1*99 

8*26 

8-40 

16*76 


13-75 

14*68 

14-29 

13*81 

15-64 

16-99 

14-47 

14*62 

14*48 

13-62 

14*14 

7*2 

12*94 

8*38 

13-41 

8-47 

9-80 

9-49 

18-42 

13*03 


1*12 
0*90 
1*78 
0-74 


6u 

1-81 
0-04 
0-11 


0-27       

Ir.  fii  0-42 

Ir.  2r  1-64 

*-.  "  5-72 

1-82  "  1-32 
7*4 

1-60  Si  0*72 

1-32  9el0-08 

0-96  Cu  0-14 

4-88  *•  0  24 

4-82       

4  27  0*07 

1-63        

2-29       


9e  9*58  8n  7-16  W  619 
"  11*07  "  6  60  "  6-\2 
"    7-67    •*  7-98       


0% 

=98-81  NordenBkidld:  a.=7'264 

0-07=101-93  jAoobson;  a.r=7*197. 

=100-81  Brooks. 

5=99-22  Weber:  0.=7-4l4. 

=100Arppe;  G.=7-36. 

=99*63  Aippe. 

ttg  0-08=99-68  Blomstrend. 

=99-28  Demour;  a.=7-6& 

=100-59  JenMch;  G.=7-703. 

=100-68  Jenawh;  a.=7-04. 

=98-67  Chandler;  a.=7-53. 

>ss98'4  Ben. 

0*66=102-47  Bens.;  G.=7-936. 
=99-70  Herm. 

0*16=100-36  Nord;  a.=7*86. 

0-60=98*78  Womum;  G.=7*166. 
=99-60  Weber. 

0-41=100-19  Weber;  G.=7-277. 
=  100-62  Nord. 

0-86,  WO-27,  &  0-26>  Ag  019=99-84 

1-1 9= 100-69  Ben. 
1-60=100  04  Ben. 
2*40=101-79  Ben. 


TktniaUc  and  eohmMc  aeidfl  mm  fonneriy  supposed  to  contain  either  8  or  2  of  oxygen,  and  a 
hypotmHalie  and  a  kypooolumhic  were  recogniied.  The  recent  results  of  Marignac^  confirmed  by 
those  of  Blomstraod,  hare  led  to  the  condusion  that  there  is  bat  one  add,  and  that  this  one  oon- 
taina  6  of  oxygeD,  as  refffesented  in  the  symbol  abore  nsed. 

Klaproth  obtahied  from  the  Kimito  tontalite  (Beitr.,  t.  5)  ta  88,  Fe  10,  An  2=100 ;  Yaoanelin 
(Hauy  TabL,  308)  %i  88,  9e  12,  liln  8=108;  and  WoUaston  (PhiL  Trans.,  1809)  ta  85,  te  10, 
Mn4=99. 

Tjr^  eto^— BJL  nnaltered.  With  borax  slowly  dissolved,  yielding  an  iron  g^sii  whidi,  at  a 
certain  point  of  satnntion,  gives,  when  treated  in  R.F.  and  subsequent^  flamed,  a  grayisli-white 
bead;  if  oompletely  saturated  becomes  of  itself  cloudy  on  cooling.  With  salt  of  phosphorus  die* 
solves  stowly,  giving  an  hron  glass,  which  in  R.F.,  if  free  from  tungstioadd,  ia  pale  yeUow  on  cooling ; 
treated  with  tin  on  oharooal  it  becomes  green.  If  tungstic  add  is  present  the  bead  ia  dark  red, 
and  is  unchanged  in  cdor  when  treated  with  tin  on  charcoal  With  soda  and  nitre  gives  a  green* 
iah-blne  manganese  reaotioD.  On  charooal,  with  soda  and  suffldent  borax  to  dinolve  the  oxyd  of 
iron,  gives  in  B.F.  metallic  tin.  Decomposed  on  flision  with  bisulpbate  of  potash  in  the  platinnm 
spoon,  and  gives  on  treatment  with  dilute  muriatio  add  a  yellow  sdntioif  and  a  heavy  white  pow* 
der,  whidi,  on  addition  of  metallic  sine,  assumes  a  smalt-Uue  cdor;  on  dilntion  with  water  ttie 
bhie  color  soon  diaappean  (v.  Kobell). 

Oba.—TantaUte  is  confined  mostly  to  albite  or  oligodase  granite,  and  is  usoally  associated  with 
beni.  Kear  Haricaaaari,  tantaltte  is  associated  with  rose  quarts  and  gigantolite,  in  albttlc  granite. 
At  Katiala  it  is  assodaied  with  lepidolite,  black  tourmaline,  and  cotoriess  beryl 

Ocoun  in  Finland,  in  Tammela,  at  H&rk&saari  near  Torro,  associated  with  gigantolite  and  rose 
quarts;  in  Khnito  at  Skogbdle,  In  Somero  at  Kddasuo,  and  in  Kuortane  at  Katiala,  with  lepidolite, 
tourmaline,  and  beryl;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo;  in  France,  at  Ghantelonbe 
near  limoges,  hi  pegmatite.  JMHe,  from  Kimito,  was  instituted  on  a  supposed  (not  real)  dlflbr- 
enoe  of  dysteUine  form.    Ildefimnie  is  from  Ildefonso,  Spain,  and  has  G.=7-416,  H.=6— 7. 

Named  IMdUie  by  Ekeberg,  from  the  myihks  Tantalus,  in  playfrd  alluston  to  the  difOcnlties 
(tantalising)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  &  adds. 
The  name  was  afterward  extended  to  the  American  mineral  oolumbUet  and  to  the  same  from  other 
localities ;  while  the  name  cdumbite,  the  metal  columbiam  having  been  discovered  a  little  prior 
to  tantahun,  recdved  a  similar  extension,  so  as  to  indnde  an  tantalite.  The  subsequent  disooveiy 
that  tantalum  and  eolumbium  were  distinct  metals,  and  that  the  two  compounds  <Uflbred  ako  in  the 
atomic  proportions  of  the  constituents,  finally  established  them  as  independent  spedes. 


494.  CmUOannTB.  OreofOd]imbhm)(fr.OomL)i3b<dKFliil-Tr^lii02.  Gdumbite /ome- 
son,  MiB.,  4  682, 1806.  Oohimbato  of  lion.  Gdnmbeiseu  Oemi.  Baivine  (ft:.  Bavaria)  AwcL, 
Tr.,  il  666,  1882.    TorreUte  Tkom^  Bee.  Gen.  Sd.,  iv.  408,  1886.    XMIte  AM.,  Hndb.,  646^ 
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^leenlanaite  BreWL,  B.  H.  Ztg^  ;mL  61, 1868.    Dianite  v.  Kob^  Ber.  Ale  Mtodjon, 


1846.    Oi 
lUr.  10,  18eo. 


Orthorhombic.  /A 7=101°  26' ;  (?  A  1h=134° 6^';a:h:  c=l-0038  : 
1 :  1*2225.  Obflerved  planeA :  0  ;  vertical,  vi,  i-i,  /,  i^y  i-«,  *-«  ;  domes, 
|-f,fl,KH;  H2-i;  octahedral,  i,  1;  |-2,  2-2;  H,2-|;  2-1;  1-*,  2^, 
9-J ;  2-g,  4-S.  Of  theBe  planes,  zone  14  :  tr4  contains  1-i,  l-«,  1-|,  1,  2-«  ; 
zone  24  :  i4  contains  24,  2^,  2-*,  2-1,  2-| ;  zone  f«  :  i-J  obtains  i,  l-«, 
2-5,  4-15 ;  zone  f4  :  H  contains  f-l,  f^J,  14,  2-5. 


488 


/^=^^ 


4S9 


GhreenJand. 


»  / 


IQiUMowii,  OoBB. 


=161"  80' 
=146  18 
=140  36 

=iai  ao 

127  88 
=138  36 
=119  25 

127  48 

120  6 
=104  30 
=157  45 


vf  A  7=140°  48' 
*-tA/=139  17 
t-t  A  i-i=U7  50 
a  A  14=137  65 
♦^E  A  3-5=148  40 
l-»  A  l-«,  adj.,=151 
v4  A  vl,  ov.  i-ijslSS  40 
t-lA*-S,ov.t-^=186  80 
irl  A  i4=131  34 
^4  A  2-1=150  85 


Twins :  compoeition-&ce  2-t.    Cleavage :  i-f  and  i^  the  former  most  dis- 
tinot.    OccoiB  also  rarely  massive. 

H.=6.  G.=5'4— 6*5.  Lustre  sabmetallie ;  a -little  shining.  Color 
iron-black,  brownish-black,  grayish-black ;  often  iridescent.  Streak  dark 
red  to  black.    Opaqae.    IVactore  snbconchoidal,  nneven.    Brittle. 

Oon,  Var.— CofannlMto  tad  tantabito  <^  iron  and  numgaiiMe^  of  the  senenl  fommU  (#a, 
MaXob,  TkK  with  rt  tent  twkMM  modi  atomfaaUy  of  ootofflbtoM  of  tantafie  acid,  and  with  the 
•paoillo  pvftUT  inoNaaiiig  at  the  proportioD  of  tantalio  aoid  inwoaaoa  (Blomstiaiid,  1866 ;  MMig^ 
nao,  18M).  31m  fiittowiM;  aie  «ome  of  the  ratio*  from  Maiignae'a  datanninattoaa:  (1)  Fh>m 
Onenland,  f  a  8-S  p.  e.;  Cb  :  tk=36  : 1.  (2)  Acworth,  N.  H^  La  'VUate,  near  Limogea,  and  the 
Htmm  of  Bodamnaii,  ta  IS-S— 13-4;  Cb  :  ftk=1  or  8  : 1.  (S)  Another  fr.  Bodaninaia,  fa  37-1 ; 
Ob:ta=<:l.  (4)  A  third  fr.  Bodnmnaii,  f*  86-4;  Ob ;  fa=aboiit » ;  t.  (S)  Kma  HacUb^ 
^  80^  and  anoOMr  SI'S;  Ob :  tasS-S :  1.  (S)  In  aMther  from  Hadtem  ha  feond  «ii^  10 
fbC  of  tantalio  a«i^  bat  qoeriaa  the  tMolt    noauKand  obtaiMd  Cw  a  Haddam  apaoigm  (anal 
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8)  Cb :  f a=8 :  1,  with  G.:=r6'151 ;  for  one  fr.  Bodenmald  (ania.  16),  6b  :  tA=:4 :  1,  with  0= 
5-75;  another  tt.  B.  (anal.  It),  6b:  fa=J-5 :  i,  with  a.=6-26j  for  one  fr.  Qreenland,  no  ftb 
with  a.=5'396.    His  resnlta  all  giro  for  the  O.  ratio  of  bases  and  acids  1 :  5.  ^ 

Ko.  8,  abore,  gives  the  formula  8  (Fe,  An)  Cb+(^e,  An)  ta;  and  No.  4^  2  (^e,  An)  Cb+(^e, 
An)  ta ;  while  1  gives  36  (t'e,  An)  Ob+(^e,  iin)  ta.  te  Cb  oonesponda  to  oolnmbio  add  73*88, 
protozyd  of  iron  21 -17 =100, 

The  following  are  the  G.  of  the  specimens  employed  for  the  analyses  below: 

QmMdicid,  anaL  2,  6-46»-4(*495;  3,  6*708;  4,  6*8;  6,  6*68— 6-59;  6,  6-028—6*048;  7,  6*86. 
BaoaHa,  anaL  9,  6-39;  11,  6*7;  12,  6-02—6*06;  13,  6976;  14,  6*971;  16,  6*698.  Iknm  Mta^ 
anal  19,  6*49--6'78;  20,  6-461 ;  21,  6-447.  Qreenkmd^  anaL  22,  28,  6-876;  24,  6-40—6*42.  Chan^ 
tekmbef  anaL  27,  6-60—6-727.    Other  G.  axe  as  foUows: 

a  fr.  NorthBeM,  ICass.,  6-6,  Shepard ;  fr.  Monte  Video,  &  A.,  6*660,  tf  aakelyne ;  fr.  Haddam,  6-967, 
Schrauf;  fr.  ICiddletown,  6-690  and  6-646,  id. ;  fr.  Greenland,  6*896,  id. ;  fr.  Bodenmais,  6-116,  id. 

The  Bodenmais  speoimens,  having  the  highest  G.,  give  a  black  powder ;  and  others,  of  less,  a 
dark  reddlsh-browp,  bat  as  a  restilt  of  partial  alteration,  Rose. 

The  angles  of  the  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Schrauf  after  a  study  of  the  crystals  of  various  localities,  adopting  for  the  basis  i-i  a  1-8=104* 
30'  (obs.  on  Greenland  crystals),  and  i4  A  i^= 112*  10'  (1 12*  20',  oba  on  Gr.  crvst).  The  author 
obtained  somewhat  different  results  ftttan  a  Ifiddletown  crystal,  t  429  (this  llin.,  edit  of  1837, 
et  seq.,  Am.  J.  ScL,  tttH.  160,  1837) :  «  A  1-8=104°  62' ;  «  A  /=i:140"  40',  whence  /a  7=100* 
40';  «  A  *-8=168**  6',  whence  «  A  f-8=lll*  64' ;  0  A  H=l W  34',  whence  «  A  H=l<^'  2«'? 
Oa  14=136*  36';  OA3-l=119*  40';  1-8  A  1-8,  a4j.,=160*  17'.  The  angles  /A/=10«*  40', 
0  A  f4=160*  34',  correspond  to  the  dimensions  a :  6 :  e=l  -6684 :  1 :  1*2069.  Bohranf 's  measure- 
ments gave  him  for  vl  A  /=140*  30'.  fr.  Greenland  and  Bodenmais ;  i^  A  (-1=  108*,  fr.  B. 

The  crystals  from  Bavaria,  Iflask,  Oonneotioat,  Chesterfield,  ICass.,  and  IConte  Video^  have  the 
general  form  shown  in  t  429,  430,  though  sometimes  with  the  basal  plane  wanting;  wbile  those 
of  Greenland  have  the  habit  generally  of  £  481  (fr.  Sdiranrs  paper).  Oooaslonally  tiie  octahedral 
planes  are  very  much  elongated,  producing  crystals  with  long  pyramidal  smnmits,  as  a  kind 
from  Aoworth,  N.  H.  (Shep.,  Am.  J.  BoL,  xriL  368,  1880). 

Analyses:  1,  Wollaston  (Fhfl.  Trans.,  1809,  246);  2,  Sdhlieper  (Pogg.,  Iziii  317);  3,  H.  Rose 
(ib.);  4,  Hermann  (J.  pr.  Oh.,  xliv.  207);  6,  0.  F.  Chandler  (Inaug.  Dissert);  6,  Oesfion  (Pogg., 
zdx.  617);  7,  T.  a  Hunt  (Am.  J.  ScL,  IL  xiv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1866,  J. 
pr.  Oh.,  zcix.  44);  9-11,  H.  Rose  0-  c);  U  Avdejef  (Pon^.,  bdiL  317);  18,  Jaoobson  (ib.);  14, 
Chandler  (L  a);  16,  Warren  (Pogg.,  Izzxv.  488);  10,  17,  Blomstrand  (L  o.);  18,  H.  ICoOer  (J.  pr. 
Ch.,  IviiL  183,  Ixxix^  27);  19,  Hermann  (J.  pr.  Oh.,  zzxviiL  121);  20,  Bromels  (Pogg.,  Izzi  167); 
21-23,  Oesten  (L  a);  24,  Hermann  (BuIL  Soa  Nat  Mosoon,  zzziz.  67,  1866);  26,  Mftller  (L  c); 
26,  Blomstrand  (L  c) ;  27,  Damour  (C  R.,  zzviiL  863);  28,  A.  Nordenskidid  (BsskriftL  FinL  Min., 
1856,40): 

Oa 

.-..=100  WoUaston. 

0-46,  ftg  0^22=101-28  Schlieper. 

lr.=  100-96  Rosa. 
-^  Mg  0*49=99-06  Harmaim. 
0*48=99-24  CSiaiidler. 
— =99-86  Qeslen. 

=99*92  Hunt 

— k  2r  0-84^  lifg  0*42,  fi  016= 
100*19  B. 

^.=98*80  Rosa. 

Ir.=99'29  Ro^ 

M-.= 99-67  Rose. 
0-21=100-98  Avdcjet 
— =100-89  JaeobsoD. 
0*22=96-91  Chcndier. 

0-80,  lb  1-67=99-96  Wanen. 

^,&0-28t]i[gO-40,£[0-36» 

100*11  B. 

-^  1kg  0-14,  tL  0-40=99*66  BL 

— =091)7  IC&ilar. 

— ^  t^  2-0,  t  0*60=100  Harm. 

0*76, 1 0*66=100*17  Bromeia. 

0-64^  tS  0-64=100  Oesten. 

0-64=98-22  Oesten. 

0*39=99*88  Oeirten. 


Cb    fa 

5n 

w 

fe 

ftn 

Cu 

1.  Oonneotioat 

80 

.^ 

16 

6 

._ 

8.  Middlelown 

78-83 

0-29 

...^^ 

16-66 

4*71 

0-07 

3.         " 

79iJ2 

0*47 

_ 

16*37 

4-44 

0-06 

4.          " 

78-22 

0-4 

0-26 

14*06 

6-63 

6.           " 

76-79 

0-60 

18*23 

314 

... 

6. 

79-80 

0-66 

^^ 

16-00 

4*60 

... 

7.  Haddam 

80-60 

Ir. 

— . 

16*67 

8-26 

0*60 

a      " 

61-68  28-66  0*84 

0-76 

18-64 

4-66 



9.  Bodenmais 

81-07 

0-46 

;_ 

14*30 

3-86 

0-18 

10.         *• 

81*84 

0-19 

^— 

18-89 

8*77 

0-10 

11.         " 

79-68 

0-12 

..... 

1610 

4-66 

0-12 

12.         •* 

80-64 

010 

.... 

16*33 

4-66 

_ 

13.         " 

79*78 

0*10 

... 

14-77 

4*77 

1-61 

14.          " 

76*02 

0-47 

0-89 

17-22 

3-69 

... 

16.          " 

78*61 

0*08 

1-47 

16*77 

2-81 

... 

Id. 

66-48  22-79 

0-68 

1*07 

16*82 

2*89 

'— 

17.          « 

48*87  80-68 

0-91 

16-70 

2-96 

^^^^ 

18.  Tiradienxeath     78-6 

017 

...- 

16-1 

6-2 

... 

19.  BmenlCta 

80-47 

.— 

.... 

8*60 

6*09Ag2-44 

20.           " 

78-60 

._ 

.... 

12-76 

4-48]ite3-01 

21.           " 

76*66 

0*42 

.... 

14-29 

[7-661 

.... 

22.  Greenland 

76-04 

0*39 



16-91 

4-34 

... 

23.         " 

77*80 

0-17 

— — 

16-62 

4-96 

^^ 
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24.  Greenland    62*76  26*64*    —     — •    16*41    4*60       —     — ^,  Ag  0-60=99*91  Hennasn. 
26.  "  Evigtok    78-74        0-16     16-40    6'12       =100*42  MOIler. 

26.  "  77-97        0-73    0*18    17-38    3*28       1^.,  2r  0*18,  Sfa  028,  ^b  0*12= 

99-92  B. 

27.  Chantelonbe        78-74        —     —    14-60    7*17       —     — =100-41  Damonr. 

28.  Bjorkak&r,  FinL  82*6  1*0       —    13-2      6*6         —     =  102*i  ITordenslddld. 

*  nm«nle  acid  oT  HcniMuiii. 

WoDaiton's  analjiifl  was  made  on  four  graina  of  the  original  speoimen  in  the  Briluh  ICiueiun, 
sent  out  from  Oonnecticat  \>j  Governor  Winthrop  to  Sir  Hans  Sloane. 

Pyr^  «to«— Like  tantaUte.  You  Kobell  atatea  that  when  deoompoaed  by  fiudon  with  caustic 
potaah,  and  treated  with  moriatio  and  anlphurio  aoida,  it  giTea,  on  the  additimi  of  iinC|  a  Uao 
oolor  mnch  ±ore  laating  than  with  tantalite;  and  the  yarlety  dianite,  when  aimilariy  treated,  girea, 
on  boiling  with  tin-foil,  and  dilatioa  with  its  Tolnme  of  water,  a  aapphire-bhie  fluid,  while,  with 
tantalite  and  ordinary  oolumbite,  the  metallic  acid  remains  undissolyed.  The  varied  from  Had- 
dam,  Ot,  is  partially  deoompoaed  when  the  powdered  mineral  ia  eyaporated  to  dryness  with  oon- 
contrated  sulphuric  add,  its  oolor  is  chan^^  to  white,  light  gray,  or  yellow,  and  when  boitod 
with  mnriatio  acid  and  metallic  sine  it  giyes  a  beautifrd  blue.  The  romaikably  pnxe  and  unaltered 
oolumbite  from  Arkaut-flord  in  Qreenland  is  also  partially  deoompoaed  by  aulphniio  add,  and  the 
product  gives  the  reaction  test  with  line,  as  above. 

ObSi — Ooours  at  Babenstein,  Bavaria,  near  Zwiesd.  not  tu  from  Bodenmais,  in  granite,  m&i 
iolite  and  magnetite;  at  Tlrschenreuth,  Bavaria;  at  Tammela,  in  Finland:  at  Chanteloube,  near 
limogea,  in  pegmatite  with  tantalite;  near  Miaak,  in  the  Dmen  Mts.,  with  samarakite;  at  He^ 
manakar,  near  Bjorsk&r,  in  Finland;  in  Greenland  in  cryolite,  at  Evigtok,  in  brilliant  oiystalB; 
disseminated  through  or  among  the  wolfram  of  Auvergne,  and  detected  by  acting  with  aqua-regit, 
whidi  dissolyes  the  wolfram  and  leaves  untouched  ue  oolumbite  (Phipson,  Ohem.  Newsi  1867, 
160);  at  Monte  Yideov  a  Jl 

In  the  United  States,  at  Haddam,  2  m.  tnm  the  village,  in  a  granite  vein,  some  of  the  crystals 
several  pounda  in  weight;  also  at  the  chrysobeiyl  looa^ty;  but  not  now  accessible;  also  at  the 
iolite  locality,  Haddam ;  near  Middletown,  iu  the  "  feldspar  "  or  "china-stone  quarry,**  with  albite^ 
abimdant  in  fine  crystals  some  yery  large;  figure  429  represents  one  f  in.  long;  another,  de- 
scribed by  Professor  Johnston  (Am.  X  Sd.,  xxx.  387)^  weighed,  before  it  was  broken,  14  pounds; 
and  the  part  figured  about  6  in.  in  length  and  breadtii,  weighed  6  lbs.  12  oa.;  it  exhibits  the  faces 
f'-l,  i-l,  t-2,  i;  ^  i-s  And  another  imperfect  plane,  which  appears  to  be  l4.  At  Ghesterfleld, 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  of 
albitic  granite;  Acworth,  N.  EL;  also  Beveriy,  Mass. ;  Northfield,  Mass.,  with  beryi;  Plymouth. 
N.  H.,  with  beryl;  areenfldd,  N.  T.,  with  chrysoberyl. 

The  Connecticut  crystala  are  usually  rather  fhigile  from  partial  diange;  while  those  of  Green- 
land are  yery  firm  and  hard. 

The  oocurrence  of  cdumbite  in  America  was  first  made  known  by  Mr.  Hatdiett^s  exanunatioD 
of  a  specimen  sent  by  Governor  Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Royal  Sodety, 
whkih  was  labelled  as  found  at  Neatneague.  Dr.  S.  L.  Mitcfaill  stated  (Med.  Repos.,  voL  yiiL)  that 
it  was  taken  at  a  spring  at  New  London,  Oonn.  No  locality  has  since  been  detected  at  tiiat  place. 
But  the  rediscovery  of  it  at  Haddam,  fiirst  publiahed  by  Dr.  Torrey  (Am.  J.  Sd,  iy.  62),  and  sinoe 
near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locally  was  at  one  of 
these  plaoea,  which  are  about  30  m.  W.  of  New  London. 

For  recent  papers  on  cryst  see  Deed.,  Ann.  d.  M.,  V.  viiL  296 ;  Sdirauf;  Ber.  Ak.  ^Wlen,  xliv. 
446,  1861 ;  Maskelyne,  PhiL  Mag.,  IY.  xxy.  41.  The  crystallogmphic  identity  of  the  American 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Ann.  Lya  N.  Y.,  L  89,  1824). 

The  metal  of  oofaunbite  was  named  cdumbium  by  Hatohett  in  1802,  from  Golumbia,  a  name  of 
America,  whence  his  spedmen  was  received,  and  thus  came  the  name  oohnmbite  given  by  Jameson 
and  Thomson  (see  fUrther  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compounds, 
named  it  anew,  oalUng  it  niobium,  and  this  gaye  rise  to  the  name  niobUe,  Baieriie  is  from  the 
(3erman  name  of  Bavaria.  TbrrdUe  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinary  Middle- 
town  oolumbite;  and  OruentoMite  Breith.,  is  that  fkom  Greenland;  both  names  originated  parti/ 
in  erroneous  views  of  the  crystals  of  the  minerals.  Diontte  is  the  Bodenmais  oolumbite^  in  which 
T.  Kobell  supposed  he  had  discovered  the  add  of  a  new  metal,  whidi  he  called  dtonuMn. 

No  good  reason  has  been  given  for  substituting  mohmn  for  cokmMum;  and  yet  most  English 
diemirts,  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  given  by  the 
Sn^^ish  discoverer.    The  rule  of  priority  demands  recognition. 

47S«  TAnOXJTB.    TaploUt  A,  K  NbrderukUUd,  (Efv.  Ak.  Stockh.,  448,  1863.    Tantalite  (fr 
Sokula)  Arppe,  Act  Soa  Sd.  Fenn.,  vL  690^  1861. 
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Tetragonal.  O  A  1-»=:147^  T ;  a=0-6464.  1  A  1  in  game  pyramid 
laa*'  1',  over  base  84^  62' ;  Oa  1=137*^  34' ;  1  A  U=UV  80'.  Cleavage 
indistinct. 

H.=6.  G,=7-85— 7-37,  Nord.;  717— 7-36,  Arppe.  Lustre  strong 
adamantine,  approaching  metallic.    Color  pore  black. 

Oomp.— $*e*t^^=rTaatelio  add  88*1,  protozTd  of  iron  16*9=100.  Aiuifyaet :  1,  Arppe  (L  c); 
2,  Nordenskiold  (L  c.) : 

t^  9n  $*• 

1.  Sokula       (})  8$*18        0*82 

2.  "  (|)83*0«        1*07 


16*77=99-77  Arppe. 

16*78=99-91  KordeniklfikL     Tr.  of  W  with  Sq. 


Pfr^  etc.— B3.  behayee  like  tantaUto,  bat  givea  no  reaction  for  manganeee. 
Oba. — Occurs  near  the  Kulmala  &nn,  in  the  Tillage  of  Saknla,  in  the  pariih  of  Tanunela,  Fin* 
land,  in  white  pegmatyte  granite,  with  berjl,  tourmaline,  and  araenopjrite. 
Named  from  an  ancient  Finnish  divinity. 


470. 


Bjehnit  A.  K  yorderMM,  Pogg.,  czL  286, 1860. 


Crystallization  indistinct.    Massive,  without  apparent  cleavage. 
H.=5.    G.=6*82.    Lustre  metallic.     Color  pnre  black.    Streai  grayish- 
black.    Fracture  granular. 

Ooiiip<— A  stanno-tantalate  of  iron,  uraninm,  and  jttria.    Analycria :  Nordenakidld  (L  a) : 

ta     9n,W  On       tJ      j'e     Mn      Ce       t      Ug      (h       fi 
62-42    6*56    0*10    4*87     8*06    8  82    1*07     619    0  26    4-2d     3*26=99*37. 

Pyr.,  etc^— In  the  closed  tube  decrepitates  and  jields  water.  B.B.  inftisible,  but  turns  brown 
in  O.F.  With  salt  of  phosphorus  easily  dissolved  to  a  bluish-green  glass.  With  borax  dissolves 
tOL  a  dear  glass,  whidii  remains  unchanged  on  flaming.  With  soda  on  oharcoal  gives  metallic 
spangles  (Nordenskiold). 

OlMk— From  the  Eararfvet  mine,  near  Ftohlun,  Sweden,  along  with  garnet,  pjrophysalite,  gado- 
linite^  asphaltnm,  in  a  pegma^Tte  granite. 

477.  TTTROTANTAZiTrB.    Tttrotantal  EUberg,  Ak.  H.  Stookh.,  zxiiL  80,  1802.    Taatale 
oxid^  jttrif&re  A,  Tr^  1822.    Tttroflmenit  HemLf  J.  pr.  Oh.,  xxxvilL  lft»,  1846. 

Orthorhombic.  I A  7=123°  W;Oa  2-1=103°  26';a:h:  c=2-0984  : 1  : 
1'8482.  Observed  planes :  0 ;  vertical,  i-i,  ly  i-2,  i-2, 
i-S  ;  domes,  1-i,  2-5.  0  A  1-5=131°  26',  H  A  1-5=138° 
34',  i-i  A  /=118°  25^  i-t  A  1-2=137°  16',  i-i  A  ^-2= 
105°  9',  i-i  A  i-i,  ov.  i-J,=94°  32',  i-i  A  ^-2,  adj.,= 
149°  42',*  i4  A  i-S=169°  43'.  Crystals  often  tabular 
parallel  to  i-i.    Also  massive ;  amorphous. 

B[.=6— 6*6.  G.=6*4— 6-9.  Lustre  submetallio 
to  vitreous  and  greasy.  Color  black,  brown,  brown- 
ish-yellow, straw-yellow.  Streak  gray  to  colorless. 
Opaque  to  subtranslucent.  Fracture  small  conchoi- 
dfd  to  granular. 

Ttterby. 

Var^r—l.  The  biaek  yttrotantallte,  of  Ttterby,  is  iron-blade,  sub- 
metallio hi  lustre,  and  has  G.=5*39fi^  Bens. ;  5*67,  Perets;  after  ignition  6*40,  Perets;  t'OO,  Nor* 
denskiold.    Often  in  crystals. 

2.  The  yeitaw  of  Ytterby  is  amorphous  or  indistinctly  crystallized,  and  has  G. =6*882,  Ekeberg; 
6'46a,  Ohandler:  after  ignitkm,  6*40,  Perets;  6*846,  Chandler.  8.  The  ydlaw  from  Karaif^t 
has  G.= 6*640^  Qhydeniua.    This  Tsriety  oontains  much  uranium. 
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690  OXTOEV  OOMFOCHM. 

HMmann  ealb  the  minenQoT  uiaL  6^  <!,  t,  y*ote<iriifa»  iad  tiM  of  his  own  ana^yris  fitowOmo- 
11^  glTinf  a.=4-88. 

Oomp.— Ttntalate  of  yttrU  and  lime,  or  yttria,  lime,  and  Iron,  with  aome  protozydof  uianinm; 
(t,*e,Ca,tO'*ta*=r,lf  t  iCtnte  itz^t:  %:  1  :  l,Tantalic acid 62-fi»yttria 22-6^ Bme 6*2, prot- 
ozyd  of  faroB  8%  pro!  nianiam  6-3=100.  Analysea :  1-4^  Benelias  (AfhandL,  It.  268,  272, 
Scfaw.  J.,  xvi  461);  6,  Peivta  (Pogg^  fandL  156);  6A,  same,  with  4-86  fi,  the  mean  kai  by 
ilpiitioD  (Bamm.  liin.  C3l,  400);  6,  Chandler  (Inaog.  Disaert);  7,  Po^kaCInang.  Diaaeil);  8, 
NordenakifMd  (Pogg.,  cxi  280) ;  9,  J.  J.  Gbydeniiia  (ib^  284);  10-12,  Hannaon  (BoL  Soa  HaL 
Kosc.,  zzzviii.  368) : 

*a     W        »n        tJ     r         I'e    »g    Oa    Cu    ft 

1.  Ttterby,  y«B(W     60-12  104      ^6-62  20-^8  3Pe  1-16  —  0-60 =99-22  Ben. 

2.  "  "  59-60  1-25  •*  3-23  29-90  "  2-72   8*29 =99*89  Ben. 

3.  "  Jflaek  57-00  8-25  "  0*60  20-26  "  8-60   6-26 =r9ft-76  Ben. 

4.  "  bfiK-^  61-82  2-59  "  111  38-62  "  0-66   3-26 =97-86  Ben. 

5.  «*  hlaek  68-66  0-60  ♦•  3-94  21-26      6-29  140  7-66  0*40  • — =100  08  Per. 

5A.  "  "  66-80  0-67  8-76  20-22      6-96  l-SS  7-18  6-40  4-86=100-07  Pter. 

6.  **  ydlow  67-27  1-86  0*10      610  18*64      482  0-76  4*78  0-09  6-00=100  CbMtOL 

7.  "  "  66-60  0-49  010      700  26-62       077  0-19  3-60  0-43  411=99  67  Pot 

8.  «'  Vaek  66-66  8*87 0-82  19-56      8*90  417    ir.    6^08*=:  100^6  N. 

9.  Kararf^ftfvim   66*44 2n0-42      119  80-48      327   2*27  0*27  4-83=99-12  Ghjd. 

t^    6b^  ¥i     th    tr       t   (Ce,La,lH)  j*e    libi   lillg    Oa     & 

10.  YUerby        61-83  1-60  6-64  19-74       ir.  8-06  1-00  2-08  1-66=10101  BL 

IL         "  67-81  6-00   1-87  18-30      2*27       13-61  0*83   0-60  =100*59  H. 

12.         "        81-29  23-80  8*00  2-88  301  21-03      2-48       11-07  0-26  0-80 =99*67  H. 

*  Bwmtan**  lliiieiil«  add.  ^  Htoboot  add  of  H«nnana. 

^onutrand  has  found  16  p.  a  of  oolumbic  add  in  the  yellow  jttrotantalite ;  he  rogarda  Her- 
mann't  Ihneoio  add  aa  haying  no  exiatenoe.  Marignae  ocmflrma  tfaia  statement,  and  baa  abown 
ibnenic  add  (G.  8-8)  to  be  oolombic  add  mixed  with  titanic  add.  while  hie  "  niofaic  "  add  (0.=5) 
oontained  tantalic  add    In  anal  1,  2,  4'64  pw  c.  of  ft  were  found,  and  in  3,  6*43. 

Pyr.,  etc. — In  the  dosed  tube  yields  water,  the  blade  Tarieties  turn  ydlow.  On  intense  igni- 
tion both  varieties  become  white  and  gire  off  traces  of  fluorine.  KB.  hiftiable.  With  aalt  of 
phosphoms  diasolTes  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  add,  whkfa  wi^  a 
strong  heat  is  also  dissolred :  the  blsdc  yariety  ftom  Ttterby  gives  a  glass  fldntly  tinted  rose-red 
ftom  the  presence  of  tungstic  add ;  the  darlc  and  yellow  yarieties  give  a  lUnt  green  bead  on 
cooJing,  due  to  the  prcaence  of  uranium.  The  ndneral  from  Finbo  and  KararfVet  gives  an  iron 
glaaa.  With  soda  reacts  for  Banganeaa.  WHb  aodaaiidborazonGliaroealglyestraeeBorni«ta&> 
lie  tin  (BeneUus)t  Not  decomposed  by  adda.  Deeompoaod  on  ftisioQ  with  biaolphate  of  potash, 
and  when  the  product  is  boiled  with  muriatic  add  metaUic  aiuc  glyee  a  pale  blue  oolor  to  l£e  aolu- 
tiofi  wh&di  aoon  fiidea. 

Obfc  Occurs  in  Sweden  tt  Ytterby,  near  Yazholm,  in  red  foldapar ;  at  the  KararfVet  mine, 
and  at  PSnbo  and  Broddbo,  near  PiJihni,  imbedded  in  quarts  and  dbite,  aasodatod  with  garnet, 
mica)  and  pyrophyaalite. 

Onovyst  see  A.  E.  Nordenski61d,  (Efr.  Ak.  Stodd^  1860,  28,  dted  in  POgg,  ezL  880,  and  J. 
pr.  Gh.,  IzzzL  198. 

The  name  ytkvkmiaiUd  allndea  to  the  composition,  mtroiimenik  was  given  to  a  variety  by 
Hermann  upon  the  disoovery  in  it  of  hia  Mppoaatf  new  metal  ilmenhim. 

478.  filMAWBPTM.  Ura&otantal  R  Bote,  Pogg.,  zlviiL  666,  1839.  flsnankh  JZ  Mom, 
Pogg.,  IzzL  167,  1847.  Uranoniobii  JL  Bom,  Pogg.,  IzzL  166»  1847.  YttnOmenit  Ann., 
zUL  129,  1847,  J.  pr.  Oh.,  zliv.  216,  1848. 

OrthoAombic.  Angle  of  prism  t-2, 186*"  to  186**  (whence  /A  /==  100** 
40'  to  101^  40^,  near  that  of  colmnbite).    Usually  in  flattened  grains. 

a=6-5-.6.  G.=6-614-6-75;  6-45-5-69,  North  CaroUna.  Lustre  of 
surface  of  fracture  shining  and  submetallic.  Color  velvet-black*  Streak 
dark  reddish-brown.     Opaque.    Fracture  subconchoidaL 

Oraipb— Analyses:  1,  2,  3,  PeietB,  under  the  direction  of  Boee  fPcgf .,  IxsL  187);  4,  Ohandfer 
(Inaug.  Dissert);  6,  Hermann  (J.  pr.  Oh.,  L  178);  6^  T.  a  Hunt  (Am.  J.  Sd,  H.  sy.  S41): 
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Ob    W     U(8t) 

t% 

t 

1.  Hlaik 

66*38        14-16 

15-43 

916 

a.     " 

56-00        16-10 

16*90 

1104 

3.      " 

66-91         16-77 

16*94 

8*36 

4.       " 

66*10  0*48     19-22 

15-06 

4-91 

6.       " 

56*36     816  63 

8-87 

18-29 

&  K.  CaioBna  54'8l          «*  17-08 

14*07 

11*11, 

TAHTAULTEfl^  OOlLTnCBATES.  621 

0*80    0-92=96*84  PeretB. 
0-75    1-02=101  41  Perote. 
0-75     1*88=99*61  PeretB. 
0-26     100,  Sn  0-26,  Cu  0-07=9686  OhaxuUer. 
0-60, Ce,  ta 285,  An  1*20, igD.  0*33=10003 U. 
11*11,  Ce,  La  8-95,  ign.  0-24=101-21  Hunt 

Later  Finkener  and  Stephana  have  obUuned  flrom  the  Hlask  mineral  (H.  Boae  In  Yerh.  ICin. 
StPet,  1863,  13): 

Cb      W       9      2r     fin      ¥h      <*•     Mn     Cu     Ce       t*      Ag     Ca      fi 
47*47    1-36    11-60    4-86    0-5      6-06    11*02    0*96    0*26     3*81    12*61    0*14   0*78    0*46=100-66. 
60*17         11*08    4*26    0*68    6-66    10*65    1*60     16-90  004    0*64    0*40=100*82. 

Qiying  for  the  0.  ratio  between  the  Cb  [+W]  and  the  other  ingredienti  9*49  : 9-66=1 :  1, 
whence  the  general  fonnnla  (ft*  9,  ft})*  Cb*. 

Pyr.,  eto^— In  the  dosed  tube  decrepitatea,  glows  like  gadolmite,  oraoka  open,  and  turns 
black,  and  is  of  diminished  densitj.  B.B.  flises  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  giTes  a  yellowish-green  to  red  bead,  In  R.F.  a  yellow  to  greenish-bladc,  whioh  on  flaming 
becomea  opaque  and  yellowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
green  bead,  with  soda  yields  a  manganese  reaction.  Decomposed  on  fUsion  with  bisulphato 
of  potash,  yielding  a  yellow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
tantaUo  add,  and  on  boiling  with  metallic  sane  gives  a  fine  blue  color.  Bamarskile  in  powder  is 
also  suffidently  decomposed  on  boiling  with  concentrated  sulphuric  add  to  give  the  blue  reduo* 
tion  test  when  the  add  fluid  is  treated  with  metallic  sine  or  tin. 

Oba.— Uranotantalite  occurs  in  reddish'-brown  feldspar,  with  crystaOlBed  sschynite,  in  the 
Ilmen  mountains,  near  Miask  in  the  UraL  The  largest  pieces  met  with  were  of  the  siae  of 
hazel-nuts. 

If  the  ooenrring  prism  of  Samarskite  is  i-8  instead  of  i-S  (as  in  mengiteX  then  /A  /becomea 
100'  67'  to  102'  20\ 

Named  after  the  Bussian,  r.  flamarski. 

479.  BUZBHITB.    Euzenit  Schetrer,  Pogg.,  L  149, 1840,  IzziL  666. 

Ortiiorhoinbic.  Form  a  rectangular  prism  (vl,  i4)  with  lateral  edges 
replaced  by  /,  and  a  pyramid  at  sammit,  also  with  a  macrodome  m-l. 
/A  7=126%  i^  A  «»4=154^  80;  ii A pyramid=107%  Dahl ;  7a  /=:120° t, 
MAwir.i=158%  «Am-i=124r°,  i-i  A  pyr.=186%  Greg;  prism  of  141% 
macrodome  of  59®  15',  Breith.    Cleavage  none.    Commonly  massive. 

H.=6-5.  G.r=4-60,  J5l8ter,  Scheerer;  4-73— 4-76,  Tvedenstrand,  id. ; 
4-94— 4-99,  ib.,  Breith.;  4-89— 4*99,  Alve.  Forbes;  4*96,  Chydenins. 
Lustre  brilliant,  metallic-vitreous,  or  somewnat  ereasy.  Color  brownish- 
black;  in  thin  splinters  a  reddish-brown  transmcence  lighter  than  the 
streak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
choidaL 


k 


Oompy— A  oolumlxytantalate,  containing  titanic  acid,  jttrium,  and  uranium.  0.  TtMo  for  ft,  ¥i. 
!)+Ta=  (from  mean  of  anaL  3, 4)  8  :  6  :  7 ;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  and 
>+Taia  2  :  1,  which  would  give  the  formula  (ft*  Ti)*(Cb,ta).  Uti  is  acid,  the  ratio  is  8  :  18. 
Hermann  makes  it  isomorphous  and  similar  in  formula  with  sschynite.  Analyses :  1,  :2,  Scheerer 
•1  c);  3,  Forbee  A  Dahl  (Bd.  N.  PhiL  J.,  IL  L  62);  4^  Stceoker  (J.  pr.  Ol,  Izhr.  884);  6,  Ohy- 
deniiu  (Bull  Soa  Gh.,  vi  484, 1866)  : 

6b,ta     1H     Si     tr     j^e     Oe    La     1"     ttg    Oa     ft 

1.  Jdlster  49-66    7*94  6*34   218  096  26*09  0  29  2*47  3-97  Scheeivr. 

2.  Tredenstrand       6364        7-58  2*60       2-91      28*97 4-04=:99-74  Sofaeefer. 

3.  Alye  38*68  14*86  812  5*22  1*98  3*81   29*36  019  1*37  2*88=10087  F.  AD. 


4.  tEromoen         87*16  16*26  8*46  8-03  26*46  —  6*26  2'68=100'39  Streoker. 

5.  Arendal  64*28 lh6'28      84*58 2-60=:97 '74  Chydenins. 
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The  JolBter  euzeniie  oontains  the  moet  titanio  add;  yet  fichaoror  does  not  dofabt  ttie  Idntity 
of  the  two  minerals. 

Obydenias  has  shown  that  the  mineral  oontains  thoria^  and  cmlj  traoes  of  ozyd  of  oarinm. 
Marignac  (Bib.  Univ.,  zzr.  29,  1866)  found  52-28  of  metallic  acid,  consisting  of  about  82*6  p.  c.  of 
Ob  and  297  of  titanic,  the  ratio  of  the  two  being  stated  at  268  :  243. 

Pyr.,  eto^— B.B.  invisible.  Dissolyes  in  borax  and  salt  of  phoephoms,  givhig  a  yellow  bead 
while  hot;  with  salt  of  j^osphoms  shows  a  yellowish-green  (uranium  reaction)  on  cooling,  if  suf- 
ficiently saturated  (BdieererX  When  decomposed  by  fturion  with  caustic  potash,  and  subsequently 
treated  with  water,  and  this  solution  neutralised  with  muriatic  acid,  it  giTos  a  precipitate,  which, 
boiled  with  concentrated  muriatic  add  and  tin-foil  gires  a  dear  sapfdiire-blue  fluid,  which  diangea 
to  an  oliye-green,  and  final^  bleachea.  If  the  residue  of  the  Aision  after  leaching  is  treated  with 
muriatic  add  and  boiled  with  tin-foil,  it  yields  on  dilution  a  pale  rose-red  color  (t.  KobeD). 
The  mineral  is  suiBdently  attacked,  on  evaporation  with  sulphuric  add,  to  give  a  whitish  reddu^ 
which,  treated  with  metidlic  zlno  or  tin,  affords  the  characteristio  blue  reduction  test 

Obs< — Occurs  at  Jdlster  in  Norway,  imbedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  i  in.  wide,  but  usually  mndi  smaller;  also  near  TTodenstrand;  at 
Jklre,  island  of  Tromoen,  near  Arendal;  at  ICdretjar,  near  Naskilen. 

Named  by  Sdieerer  from  i^cMf,  a  strangerj  in  allusion  to  the  rari^  of  its  occurrence. 

480l  JBSOBCnirrB.    .Sschynlt  Ben^  Jahresb.,  ix.  Idfi,  1826. 

Orthorhombic.   /A  7=91^  S^\  0  A  l-t=146*'  18',  Kokscharof ;  a:h:G 
=0*69244 : 1 :  1*0279.    Observed  planee :  0  (not  common) ;  vertical,  i-S,  /, 
iri ;  brachjdome,  24 ;  octahedral,  1-2.  ^  Crystals  usually  long 
prismatic  and  striated.     Cleavage :  i4  in  traces,  or  none ; 
none  observable  according  to  Kokscharof. 


iri  A  i-2=128^  6' 
i-2  A  i-?=115  67 
7a  2^=134  13i 
2-1 A  2-J,  top,=78  10 


2-i  A  1-1=143^  25' 
1-2A1-S,  adj.,=136  56i 
i-ft  A  1-5=146  60 
2-i  A  1-5=128  16 


H.=6-^6.  G.=4-9--5-14;  5118,  Miask,  Kokscharof. 
Lustre  submetallic — ^resinous,  nearly  dull.  Color  nearly 
black,  inclining  to  brownish-yellow  when  translucent. 
Streak  gray,  or  yellowish-brown,  almost  black.  Subtrana- 
lucent — opaque.    Fracture  small  subconchoidal. 

Ooaap*— Doubtful  The  mineral  described  by  Beraelins  and  analysed  by 
Hartwall  differs  much  in  the  pyrognostic  and  other  diaracters  giren  ftom 
that  ftom- the  same  locally  inyestigated  by  Hermann,  and  the  identity  of  tiio 
two  ia  not  yet  certain.  Scheerer  ibund  no  siroonia.  Analyses :  1,  Hartwall  (Pogg:,  zvit  483, 
Jahresb.,  ix.  196);  2-4,  Hermann  (J.  pr.  Gh.,  zzzL  89,  zzzriL  116,  L  170,  IzriiL  97);  6,  id.  (BulL 
Soc.  Nat  Ifoscou,  zzzvul  472,  J,  pr.  Ch.,  zeix.  288);  6,  id.  (BuH  Boa  Nat  ICoecou,  zxziz.  56, 
1866): 

Oe 


1. 
2. 
8. 

4 

6. 
6. 


ta,Cb 

88-89 
8606 
88-20 


ti  &  §n 
66-0  20-0  0-6 
H-94?  17-62  — 
lt)*-56?  17-58  — 
26-90 


¥h      ^e 


€e 

16-0 

17-66   

4-82   

6-46  22-20 


La       t 


2-48 

16-69 

6-12 


4-76 

11-13 

6-22 


9*36 
4*62 
1-28 


8-8  ^,{^0  2-6=97-9  H. 

2-40  1-66=101-06  Herm. 

1-66=100-61  Herm. 

1-20=100-67  Herm. 


82-30*  16-06 22-91     600  16-9e«  6-30    160 

88-69*   16-12 22-67     6*68  14-36«  4-80    2-16 

ft  Made  99D0  Ibnenle  add  (or,  later,  IS'SS  ilmenle,  and  1S-T2  lloieiioiu  idO)  ptaa  8-80  nSoboua  aoML 
blfada  80-16  ilnanle  add  plms  8-48  irioboaa  add.  •  Oe  O,  La  0,  IN  O. 


1-70=100-72  Herm. 
1-60=100-18  Herm. 


Hermann's  analyses  afford  for  the  0.  ratio  of  bases,  ¥i,  Cb+ta  7*9  :  6  0 :  8*2,*as  deduced  by 
him,  or  13*9  :  8-2  for  bases + ti,  and  Cb + Ta.    His  ihnenie  add  is  made  tantalic  and  Columbia 

Fpr.,  eto^— In  the  open  tube  yields  water  and  traoes  of  fluorine.  BJ^  in  the  foroeps  sweDa 
up  and  changes  its  color  from  black  to  a  rusl^  brown.    In  borax  dissdTes  easily  in  0  J.,  giThsg 
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TASTALATI0,  OQLCXE^TES. 


Ji  yellow  bead  whUe  hoi,  snd  oo  ooolfaig  becoinee  oolorlees ;  In  RJ*.  wttii  tin  dree  a  Uood-red 
bead.  More  difflcoltly  soluble  in  lalt  of  phosphoras ;  with  a  small  amount  of  (he  assav-  giree  a 
oolorlesfl  bead,  while  with  a  larger  qnanti^  there  separates  a  white  substance  which  douds  the 
bead;  in  R.F^  with  tin  on  charcoal,  yielda  an  amethystine  gbuss  (BerseUnsX  Decomposed  on 
fbfiion  with  potaah ;  yields  reactions  similar  to  those  mentioned  under  euzenite  (t.  SobeB).  It  is 
also  Baffidentiy  decomposed  hr  sulphuric  add  to  show  the  reduction  test  with  anc. 

OfbMm — ^From  Miask  in  the  Ilmen  Mts^  in  feldspar  with  mica  and  airoon;  also  with  eudaae  in 
the  gold  sands  of  "Kauftnann's  Bakakin,"  in  the  Orenburg  District^  Southern  UraL 

Named  ttom  •{<rx*»#,  dtame^  by  Beneliua,  in  allusion  to  the  inabili^  of  chemical  sdence,  at  the 
time  of  its  disooyery,  to  sepsirate  the  two  unlike  substances,  titanic  add  and  Ehm)nia. 

On  ciyst  see  Brooke,  FhiL  Mag.,  z.  188  ;  Bose,  Beis.  UraL,  it  70 ;  Desdoiieauz,  Ann.  d.  M. 
IT.  iL  849;  Kokaobaroi;  Mfai.  Bussl,  ilL  884,  It.  53,  100.  Bose  made  i-f  A  M=l2'r''  19',  and 
%-Y  A  2-Yr=7S**  44',  whidi  he  says  are  approzimationa  only,  the  ftoes  being  roug^    Fig.  483  is  by 


481.  POLTOAABB.    Polykras  Schearer,  Pogg.,  Izil  480, 1844. 

Orihorhombia    7  A  7=95%  0  A  1-5=134^  16' ;  a  :  8  : 
c=l'02655  : 1 :  1*0913.  Obeenred  planeB  as  in  the  figure. 


O  A  2-J=118^  0' 
O  A  1=125  41i 
0  A  1-5=189  69 
1-8  A  1-8,  mac.,=96  40 
1-8  A  1-8,  brach.,=152 


1  A  1,  miic.,=112°  82' 
1  A  1,  brach.,=106  24 

i-8  A  i-8,  ov.  A, =140 

ii  A  i-8=160 

2-i  A  i-i=162 


GrTBtalB  thin  linear.    Cleavage  none. 

H:.=6-5.  G.=6-09— 612.  Lustre  bright  Color  black; 
in  splintera  brownish.  Streak  grayish-brown.  Fracture 
concboidal. 

Cfompy — ^According  to  Bcheerer,  contains  columbio  add,  ozyd  of  uranium,  titanio  add,  siroonia, 
oiyd  of  iron,  yttria,  and  protozyd  of  cerium,  with  a  little  alumhiai  and  traces  of  lime  and  msjpesia. 

Pyr.,  •to.— In  the  dosed  tube  decrepitates,  and  giYes  traces  of  water.  B.B.  in  the  forceps 
riows,  and  turns  to  a  light  grayish-brown  color,  but  is  inftisible.  Soluble  in  borax,  giving  In 
O.F.  a  dear  yellow  bead,  which  in  B.F.  with  tin  turns  brown.  In  salt  <^  phosphorus  gives  a 
dear  yeJlow  f^ass,  whidi  on  ooding  is  greenish ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metallic  partides.  Deoomposed  by  evanoration  with 
ooneentrated  sulphuric  add;  the  product,  treated  with  muriatic  add,  gives  on  boihng  with  me- 
taUk!  zinc  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (sirooniaX 

Oba. — fr<»n  Hitterde,  xTorway,  in  granite  with  gaddinlte  and  orthite;  crystals  ^  to  li  in.  long; 
also  near  Dresden. 

Named  (torn  roX^f,  manyj  and  it^ctt,  mixktre. 

K.  B.  Moller  makes  the  so-called  polycrase  of  Brevig  certainly,  and  that  of  HitterGe  probab^, 
identical  with  polymignite  (J.  pr.  Oh.,  bdx  318).  Bdieerer  mentions  a  prism  of  98"  32'  (B.  H. 
2%.,  zvlL  22X  and  Breithaupt  one  of  59"  and  121". 

482.  POLTBOOinTB.    BerveUtu,  Ak.  H.  Stockh.,  338, 1824 

Orthorhombic.    I A  7=91°  U\  0  A  1-1=144** 


»';a:h:  <?=0'Y262 : 1 :  10808. 
O;  1-1,2-1,4-1,  ii;  2-«. 

0  A  14=144°  68' 
O  A  2-?=125  15 
£/ A  2-2=121  49 
«  A  44=160  26 
«  A  2-2=111  46 


436 


planeB: 


2-2  A  2-2,  inac.,=186°  28' 
2-2  A  2-2,  brach.,=^99  14 
2-2  A  2-2,  ba8.,=116  22 
14  A  1-i,  ov.  (?,=109  46 
U  A  1-5=126  7 
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684  ozToxir  ooupormM. 

Cleavage :  M  atLd  O  in  traces.  Crystals  generally  slender  and  thin,  and 
striated  longitudinally. 

H.=6-6.  G.=4:*77— -1:*85.  Lustre  snbmetallio  but  brilliant.  Color 
black.  Streak  dark  brown.  Opaque.  iVacture  perfect  conchoidal,  pre- 
senting, like  the  surface,  a  brilliancy  almost  metallic. 

•According  to  an  aiiA]jBi«  bj  BeneUns  (Ak.  H.  Stookh.,  iL  389»  18i4X  imperfect  be- 
the  diiBoult  sepantion  of  the  Utaoio  add  and  airoonia : 

Ti  46*30    itWU    1^12-20    Oa  4*20    itn  2*70    &  6*00    t' ll-60s:06>04, 

with  a  trace  of  potash,  magneaia^  silica,  and  oxyd  of  tin.  The  blowpipe  reacUona  indicate  the 
probable  presence  also  of  columbic  or  taniaUe  acid  aa  an  essential  oonsUtiient  (Brash). 

Pyr.,  eto^— B.B.  inAisiblei  and  unchanged  in  color.  With  boras  dissolrea  readilj,  giving  an 
iron  bead;  with  more  of  the  assay  becomes  brownish-yellow  on  flaming,  and  opaque  on  cooling; 
with  tin  in  B.F.  turns  reddish-yellow.  With  salt  of  jphospborus  not  easily  acted  upon,  giyee  a 
reddish  tinge  in  B.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese ^Ber- 
zelins).  The  powdered  FrederickBram  mineral,  heated  with  concentrated  eulphuric  add,  gives 
a  whitiah  residue,  which,  treated  with  muriatic  add  and  tin-foil,  gives  a  beautiful  azure-blue  color, 
indicating,  as  nnder  polycraae,  the  presence  of  some  other  metallic  add  in  addition  to  titanic^ 
which  of  itself  gives  only  a  violet  color.  The  dilute  add  solution  gives  with  turmeric  paper  the 
orange  color  chfuracteristic  of  sirooma. 

Oba. — Occurs  at  Frederidcsvarn  in  Korway,  imbedded  in  feldspar  and  sroon-syenite.  Its  crys- 
tals sometimes  exceed  an  inch  in  length.    Eeported  by  Shepard  as  occurring  at  Beverly,  Mass. 

483.  FBBOUSOIHTB.    Bdidinger,  Ed.  PhiL  Trans.,  x.  2T4^  1826. 

436.  Tetragonal,  hemihedral.      O  A  l-t=124*'  20 ;  a= 

1*464.  Observed  planes  as  in  the  annexed  figure. 
O  A  1=115*'  46',  1  A  1=100°  54',  and  128**  28',  l-f  A 
8-1=91°  59',  irf  A  3-f =169°  17'.  Cleavage :  1,  in 
distinct  traces 

H.=5'5-6"  G.=6-838,  AUan;  5-800,  Turner. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  submetallic.  Color  brownish-black  ;  in 
thin  scales  pale  liver-brown.  Streak  pale  brown. 
Subtranslucent — opaque.  Fracture  imperfect  con- 
choidal. 

Oomp.,  Var.— Varies  much  in  composition,  according  to  the  anal- 
yses, like  other  columbium  minerals,  and  probably  as  a  result  of  alter- 
ation.   The  description  above  given  is  from  (1)  the  Qreenkmd  fergusonitei 

2.  A  mmmvUfiroin  TUerbff^  according  to  Nordenskidld,  is  very  similar  in  its  hemihedral  eryv^ 
liaation  and  form,  but  contains  6  p.  c  of  water  (anaL  8,  4) ;  as  pyrochloie  is  sometimes  hydrous, 
this  peculiarity  may  be  one  of  the  effects  of  alteration.  It  has  an  imperfect  basal  deavage ;  a  tIU 
reous  to  greasy  lustre ;  a  dark  brown  color ;  H.z4*6 ;  Gr.=4'89 ;  and  is  feebly  subtranslucent. 

3.  Tyr^  Forbes  (Ed.  N.  Phil.  J.,  I  67,  1856,  and  PhiL  Hag.,  lY.  ziiL  91)  occurs  in  square 
pyramidal  crystals  like  those  of  fergusonite,  and  sometimes  2  inches  long,  with  occasionally,  ac- 
cording to  Kenngott,  planes  corresponding  to  0,  1,  3,  ],  and  hemihedral ;  but  with  the  faces 
too  uneven  for  exact  measurement  It  has  cue  deavage  distinct,  and  traces  of  two  others ;  color 
brownish-bkok;  H.~6-5;  a.=8'13— 6*66,  Forbes;  5*655,  Kenngott  It  coatains  water,  but 
approaches  fergusonite  in  composition  (anaL  6,  6).  It  is  from  Hampemyr  and  Helle,  near 
Arendal,  Norway,  and  the  ciystals  often  stand  on  plates  of  black  mica. 

4.  A  mhieral  from  the  Norwegian  locality  of  tyiite,  and  supposed  to  be  that  species  (tiu  speci- 
men having  been  sent  as  such  from  Krantz  to  H.  Boee^  has  been  analyzed  with  still  different 
results  by  J.  Potyka  (Pogg^  cviL  690),  he  finding  in  it  7  p.  c  of  potash  (anaL  iy  It  was  an 
irregular  mass  imbedded  m  reddish  feldspar,  had  no  deavage,  a  submetallic  lustre,  a  black  color, 
reddish-brown  at  the  edges  fai  thin  mlmten^  a  reddish-brown  streak,  and  H.=s4^  O.ssS'lSM. 

This  last  mineral,  the  tyrite,  the  xtterby  mineral,  and  fergusonite,  maybe  four  distinct  specaes^ 
but  it  does  not  appear  probable. 
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TANTALATE8,  OOLUHBATES.  &S5 

6.  0hgit$  of  lW>e0  and  Dafa],  from  Hdte,  Htfosto,  Alrei  ud  Aakerfi,  Horwaj,  has  been  re- 
ferred to  temaoaXtib  by  J.  A.  Miohaelson  (J.  pr.  Oh.,  xe.  108).  F.  ft  D.  desoribe  the  mineral  as 
tetragonal,  inth  H.2s6~6*6 ;  0.s=6'18— 6*36:  ook>r  brown:  streak  jellowish-brown ;  histresnb- 
meftaHir;  thin  aplmtera  tnnslnoent;  and  aa  losing  water  when  heated;  but  invisible  B.B.,  and 
becoming  yeDow ;  and  aa  affording,  with  salt  of  phosphoms,  a  skeleton  of  siUoa ;  charaoterB  irtiidh 
suggest  a  relation  to  hjdrous  or  altered  airoon,  where  it  is  placed  on  pi  376.  Mlchaelaon's  min- 
eral Is  gnjish-brown,  has  H.s94*5,  G.ssS'iO,  and  contains  no  sUica  (anal  8). 

Analyses :  1,  HartwaU  (Ak.  H.  Stookh.,  I  AT,  1828);  2,  Weber  (Pogg.,  oriL  190);  3,  Kordens- 
kiold  (J.  pr.  CiL,  IxzzL  SOO);  4,  Beraelins  (Afh.  L  Fys.,  etc,  ir.  281).  TjpiU:  5,  6,  D.  Forbes 
(L  a);  7,  Potyka (Pogg.,  oriL  590);  8,  ICichaelson  (L  c): 

6b     W     fln     2r     21      r       Ce    La     tr    j^e     Ca     £[ 

1.  Greenland  47-75   1-00  8-Oa  41*91    4*68 0*95  0*81 =99*62  H. 

2.  "  48-84   0-85  6-93   88-61     8-05 0*86  1-38 =99*46  W. 

8.  Ttterby  46*88       2*8» 89-80 1-12  0-70  815  6*44=100^9  N. 

4.  •*  48*86       2-44       *—  86-31 l-Ol  0^7  8*07  5-7 1=97 -818. 

5.  Hampeo^i  Tyr.  44-90        -^        it.    5-66  29'72    5  85«—  8*08  6-26  0^1  4*52=100-25  F. 

6.  Helle,  *'    44*48 (r.    2*78  8*56  27-83    5^  147  5*99  2-11  1-68  4-66=10018  F. 

7.  Korwi^,         "    48^  1-85  0i)9  0*80  -*  81-90    8^8—-  4*12  1*12  1-95  3*71,  t  7*23,  ^b 

0-41,  On  0-85=100-20  Fdt 

&  lM^Bra$ik9    48-10  -—  —  1-45  82*71  ^ 7*48 «—  4*95  1«87  182  1*08,  lb  0-11, 

Mg  0-89,  M  0-09,  Mioh. 

Weber's  aaalysla  giTes  ibr  the  0.  ratk>  of  piotozyda,  idrooniA  and  thKOsyd,  and  oolnmbio  add, 
4-5  :  I  :  5;  and,  if  the  lirconia  is  basic,  for  bases  and  add  nearly  1  :  l=(ft*, ft)*Cb*  The 
Ytteffoy  mlaenJ  also  affords  TOTr  dosdy  the  ratio  1:1;  tyrite  aboot  9:11;  Potyka's  mineral 
9  :  0^,  or  very  nearly  1  :  1.  Whence  all,  the  wster  disregatded,  may  peitiaps  come  nndbr  the 
above  general  formula. 

Blomstrand  finds  5  pi  o.  tantalic  add  in  the  Tttetby  mineral 

Pyr.,  afte-^Feignaonite  from  Greenland  giTes  in  tiie  dosed  tnbe  a  little  water.  B.R  inftttlble ; 
on  charcoal  its  oolor  becomes  pale  yellow,  with  borax  dissolves  with  diAoolty,  giving  n  yellow 
bead  while  hot,  the  insoluble  porUon  being  white ;  the  saturated  bead  is  ydlowish-ied,  and  is 
nmde  opaque  \iy  flaming.  Slowly  dissolved  by  salt  of  phosphorofl,  leaving  a  white  insduble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  B.F.  it  is  ooloriess,  or,  if  saturated,  slightly  reddish,  be- 
coming opaque  on  cooling;  treated  with  tin  the  bead  remains  uncolored,  while  the  insoluble  residue 
la  made  flesn-fed.  Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag;  wiUi  soda  on 
ohanoalaflbrds  globolea  or  metalUo  tin  (Benolins).  When  evaporated  with  sulphuric  add  yields 
a  white  residue^  which,  treated  with  muriatic  add  and  metallic  dno^  gives  a  bluish-green  odor. 
Tyrite  decrepitates  and  yidds  much  water  in  the  dosed  tube  (Forbes). 

Otab— Fetgusonito  was  discovered  by  Glestek^  near  Gape  Vaiewell  in  Greenland,  dimemfaiated 
in  quarta,  and  named  after  Robert  Ferguson  of  Baith.  Also  found  at  Ytterby,  Sweden,  as  men- 
tioned above. 

Tyrito  is  associated  with  euxenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Hdle  on  the  main- 
land ;  at  Kmskul,  about  ten  miles  east  of  AjrandaL 


464.  ABUPHOUTK.    Addfblit  IT.  NMiaMM,  B^rifik.  Finl.  Wsl,  1855»  Jafartx  Mfai., 
313,  1858;  A.  JS.  Nard^  Pogg.,  CKxiL  615,  1864. 

Tetragonal    Angles  mdetermined. 

H.=3'5— 4*5.  G.=3-8.  Lustre  greasy.  Odor  brownish-yellow  to  brown  and  black.  Streak 
white  or  yellowish-white.    Subtranduoent 

A  columbate  of  iron  and  manganese,  containing  41*8  p.  e.  of  metallic  adds,  and  9*7  p.  a  of 
water.    From  Tianrinrnftki  in  Tammda,  Finland,  with  oofamibiteL    ' 


480.  muramL   Ibnenlte  Brooke  FhH  Mi^.,  z.  187,  1831.    Keagit  O.  Bom,  Bda.  Ural,  a 

83,  1842. 

Orthorhombia    /A  /=100^  28',  0  A  1-1=188*'  42' j  aihi  <j=l-04«8  : 
1 : 1-2071. 
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OXTQJSJX  OOUPOJJNDB. 


0  A  1^1=136^  60' 
IaU^140  14 
i-i  A  i-J=lll  60 


irH  A  irB^  adj.,=186^  20' 
1-S  A  1-S,  mac.,=161  36 
l-«  A  1^,  brach.,=101  10 


Occurs  in  short  prisms,  often  terminated  by  fonr> 
sided  pyramids.    Ko  distinct  cleavage. 

a  =  5— 6-5.  G.=5-48.  Lustre  submetallic, 
splendent,  of  surface  of  fracture  sub  vitreous.  Color 
iron-black.     Streak  chestnut-brown.    Fracture  un- 


even. 


Oompb— OoDteint,  aooording  to  G.  Bom  (L  e.),  slvooiiia^  oxyd  of  inm,  and  tttaaSo  aoid. 

Fyr.,  oto.— BlB  inftiaible,  but  beooaiM  magnetlo.  With  salt  of  oboephonia,  intiio  outer  IkoMy 
g;iYea  a  greeidali-TaUow  dear  g^aas;  in  the  inner  a  yellowfah-red,  whidi  ia  made  deep  red  bjadi- 
uigtin.    With  Boda a  manganeae  reaetion. 

Oba-^Ooeiira  in  granite  Tefna  in  the  Umen  moontaina.    The  crjatala  are  imbedded  in 
and  the  largeat  are  bat  two  or  three  linea  long. 

Brooke's  name  IknnUte  befaig  preoccupied,  Boae  changed  it  to  MsngUef  after  Mesge,  the  < 
erer  of  the  mineral    Tlie  mengite  of  Brooke  ia  monasite. 

486.  RUrBBBFOBSITB.    ^A^Nird;  Am.  Aaaoo,  iT.  Sli,  1851,  Am.  J.  Bei^  IL  xfi.  109i 

Monodinic,  with  /A  /=s98^,  according  to  Shepard.  In  crystals  and 
grains,  without  cleavage. 

H.=6-5,  Hunt  G.=6-58— 6-69.  Sheuard ;  6-55,  Hunt  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-lH-own.  Opaque,  but  thhi 
fragments  translucent  and  smoky  orange-brown  by  transmitted  light 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  conchoi- 
dal.    Brittle. 

Oomp.— Aocordbig  to  Shepard,  oontaina  titanio  add,  oxyd  of  oeriom,  and  poaaibly  osjd  ef 
nraniom  and  yttria.  Aooocding  to  aome  unflniahed  triaia  by  T.  &  Hunt  (Am.  J.  Sol^  U.  zIt.  M^ 
it  oontaina  probably  68*6  p.  e.  or  more  of  titanio  add,  with  10  p.  &  of  lime,  witti  other  iagradiela 
undetermined. 

Oba.— Oeoum  at  the  gold  ndnea  of  Bntherford  Oo^  North  OMolina,  aloa«  wWi  imOkb,  bi«QUa» 
airoon,  and  monasite. 


3.   PHOSPHATES,  ARSENATES,  ANTIMONATES,  NITRATES. 
A   PHOSPHATES,  ARSENATES,  ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  8  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  green, 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright;  crystalline 
forms  of  eadi  of  the  systems,  except  the  isometric.  The  nydrons  species 
have  a  still  wid^  range  of  crystallication  and  colors,  including  the  isometric 
s^tem  in  the  former,  and  reddish  shades  amouff  the  httter;  while  the 
hmits  of  hardness  are  low^,  being  between  1  ana  6 ;  a  much  laiger  pro> 
portion  of  the  si)ecies  are  dinohedraL  In  composition,  the  oxygen  ratio 
for  bases  and  acid  which  is  far  the  most  commoUi  is  8  :  5 ;  next  to  thls^ 
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6:6;  the  ratios  3  :  8^  4  :  6.  8  :  2  are  rare ;  while  1 : 1  is  unknown,  except 
problematically  in  two  or  tnree  species  of  donbtfol  composition. 

The  pyrognofltic  reactloiiB  for  phoephatea  B.B.  are  the  foDowiiig:  If  the  add  is  combined  with 
a  haae  which  of  itself  imparta  no  ccdor  to  the  flame,  it  will  give  a  chanu^ieriBtio  blniah-green 
color,  and  ihia  may  be  made  more  intense  bj  moistening  wUh  solphnrio  add  before  ignitioa.  If 
the  phosphate  is  soluble  in  nitric  add,  the  dilate  solution  will  give  with  acetate  of  lead  a  white 
precipitate,  which  after  wadiing  yields  B.B.  on  charcoal  in  BJ*.  a  erystaUme  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunaen,  if  a  phosphate,  or  a  substance  containbig  but 
a  small  amount  of  phosphoric  add,  be  heated  in  a  wide  dosed  glass  tube,  with  three  parts  of  dry 
soda  and  a  small  fragment  of  sodium,  it  is  on  Aision  couTerted  into  a  phosphid,  which  after 
oo<^ng  yields  phosphuretted  hydrogen  when  moistened  with  water.  ICost  phosphates  in  the 
state  oi  powder  are  reduced  to  phosphids  by  sunple  fusion  with  sodium. 

Arsenates  are  easily  reoogniied  by  the  alliaceous  odor  given  when  treated  on  charooal,  etpedally 
when  ftased  with  soda. 


L  ANHYDROUS. 


ABBAKOBMElSrr  OF  THB  SPBOIB& 


L  XBNOTIICB  GBOUP.    0.  ratio  for  bases  and  add  3  :  &    GrystaUintion  tetngonaL 


490.  ^XnroTDfi 

491.  CKTPTOUn 


Oe«P 


(Pe).|e.  pF. 
(PO)t|0i  |6et 


IL  APATITE  OBOUP.  Oxygen  ratio  for  bases  and  add  S  :  6,  but  indth  the  addition  of  a 
fluorid  or  cfalorid,  which,  if  induded  with  the  bases,  makes  the  ratio  10  :  16=2  : 8. 
Crystalliaation  hexagonal.    Formula  A  on  the  ratio  3  :  A,  and  B  that  of  i  :  3. 


492.  APinXB  A 

30a«P+Ga(OI,F) 

(Pe)4e..|€a,+t6a(0l.,F.) 

B 

(A0a+A^Oa(OI,B))-^ 

Pi  04  (Cftj,  Fs)|0tt|6fti« 

498.  PnOMOBPHinA 

3^VP+PbOl    ' 

(pe)4e.  |Pb.-i-i»>(i. 

B 

(A*b-hA»(PbOI))»^ 

P»  O4  Glt|0t«pbi« 

3]WXs-fPbCfl 

(A«e)je.  pb,+tPba 

B 

(A^+A»(Pba)rlB« 

Aa«e«a.|0M|Pb„ 

m.  WAGNEBITB  GBOUP.  0.  ratio  for  bases  and  add  $ :  6^  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  whidi,  if  induded  with  the  bases,  makes  the  ratio  4  :  ft.  Ciystal- 
lintion  orthorhomfa^  with  /a  /=:91'-96% 


4»s.  Wjkaiaam  A. 

JV^+M*' 

(p©),|e.  p%.+)%r. 

B 

(««g+iligt)«* 

(Pi)  |e.  p^. 

498.  MmriBtB 

<0e,t*,Di,1fh*)'? 

(P^).|0.K€e.i«»J,rB»). 

491.  luaiMlM 

lY.  TBIPLITB  GROUP.    0.  ratio  u  in  the  Wagnerite  group.    OyttaSiaatlon  ortitorhoinbla^ 
wlth/A/s=9r— lor. 


4M.  TuFBTun  (l'e,lb^ti/]^ 


(Pe>,|e.K»s^Mn,LI.), 
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499.  TbiplitiA 

(t'e^ftn)»P+RP 

(Pe),|e.KFe»Mii),+BF. 

B 

(t(*e,»n)+iRl)*P 

(PF)|e4KFo.ifii), 

600.  HOPBTI 

y.  BSBZELim  ChBOUP.    O.  ratio  to  bMM  and  add  8:  8. 
501.  Bnnajm  (Ca^  ftg,  tLnjTlf  Au  0»|e,,K€te,  Mg,  Mn)t« 

71.  OABMnnTB  GROUP.    OontalnB  tesqniozydi.    OtyatalB  oiihoriiomUc. 

TIL  AlCBLYGONITB  GBOUP.    Oontalns  alnmina,  Uthia,  and  flunine.    ChyitalUiatioa  tti. 
dinio;  /A/=13'— 74'. 

003.  AifBLTGomn         1^,£l,]i»F 

VIII.  HSBDEBUB  GROUP. 

604.  HBUDraon  1^, Xl, Oa^F 

IX.  MOKIMOLITB  GROUP.    Antunonatea.    GiTatalliaation  telragonaL 

605.  MoNDiouTi  {Ph,  t^  Mn,  Ca)«  Sb  Bb,  e|0«  KPb,  9a,  Mn,  6a)« 

606.  jEtOMnn  ft',  Sb  0',  Sb  0* 

607.  AmaoLm  Sb^dg^Cn 

4l90fuitaB.— 60S,  609.    AxnsATm  or  Niont. 


490.  ZBNOnHB.  Phoaphorayrad  Ttteijord  .S^rs.,  Ak.  H.  Stockh.,  ii  884, 1824.  Phoephorw 
aaure  Tttererde  Cferm.  Phosphate  of  Yttria.  Xenotime  BeucL,  Tr.,  iL  662,  1882.  Ttterapath 
Glocker,  Handb.,  96%  1881.  Outelnandito  Ikmumr,  L*Inatitiit;  78,  1868.  Wiaerm  KenmifoU, 
Jahrb.  Mb.  1864,  464. 

Tetragonal.  O  A  1=188^  45' ;  a=0-6201.  Ob- 
served planes  as  in  the  annexed  fignre.  1  A  1, 
pyrani.,=lM^  8«';  ba8al,=8y  80^;  /a  1=181^ 
ly.    Cleavage: /y  perfect. 

H.=4-5.  G.s=4'46--4-66;  4-667,  Berz. ;  4-54, 
G^rgia,  Smith.  Lustre  resinons.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  gntyish- 
wfaite,  pale  yellow ;  streak  pale  brown,  jellowiah,  or 
reddish.    Opaqne.    Fraotore  uneven  and  splintery, 

Ooiiip.^t^"1^=rFhoBphorio  add  8786,  jrttifa  62*14=100. 

AnalTsea:  1,  Benselias  (L  a);  2,  E.  Zschau  (Jahrb.  Ifin.  1866,  618);  3,  J.  L.  Smith  (Am.  J 
Sol,  IL  zvUL  878);  4,  Damonr  (BolL  G.  Fr.,  IL  ziiL  642);  6,  Wartha  (Pogg^  ozXfiiL  166): 

f        f e       t       Oo 

1.  Hitteiae       88-49*  —    62*68     — ,  aabphosph.  inn  8*98=:100  BenaUaa. 

2.  «*  80*14      Ir.     60-26    7*98,  Si  <r. =98-97  ZioliM. 
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439 


1^        ?e        1r        Oe 

8.  Qeorgia        88*46    S-06  6413  lI-aa^  Si  0-8g=100'66  Smith. 

4.        "  81-64    l-20«  60-40   ,  li,  2r  t-40=100-64  Damour. 

6.  WiBerine       35*08     —  48*33   ,  Bpecukr  iron,  with  Caraoe  ¥i,  6-59=100  Wartha. 

*  With  Ir.  of  HF.  ^InclQdMftIlttl«LaO,D10.  *  InolodM  lome  U*  o'. 

Pyr^  oto.~B.B.  infusible.  When  moistened  with  sulphurio  add  colors  the  flame  hhiish-greea 
DUBoultlj  Bolnble  in  salt  of  phosphorus.    Insoluble  in  aoids. 

Obs.— From  a  granite  vein  at  mtteroe,  with  poljcrase,  malaoon, 
and  orthite,  where  the  crystals  are  sometimes  symmetrically  com- 
pounded with  crystals  of  siroon,  as  in  the  annexed  figure  (E.  Zsofaau, 
Am.  J.  Sou,  XL  zz.  273X  which  is  ziroon  aboTS  and  xenoUme  below, 
the  two  species  being  dosely  isomorphous ;  at  Ytterby,  Sweden ; 
the  Fibir  Berge,  aW.  from  St.  Gk>thard;  Binnenthal  in  Upper 
Yalais,  Switzerland  {wiserine).  In  the  United  States,  in  the  giAd 
washings  of  OlarksTiUe,  Geoif^  (t  488),  associated  with  siroon, 
TutUe,  and  cyanite;  in  McDowell  Co.,  N.  0. ;  in  grayish-white  and 
pale  yellow  ctystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naudite). 

Beudant  named  the  species  xenathne  (apparently  flrom  ^cn^, 
ttranffor  io^  and  ri^4,  Aonor X  but  in  the  next  line  gives  the  deriva- 
tion **  c«j^,  vom,  et  ri/i4^  honneur,"  as  if  the  word  were  kmotm^ 
and  adds  aiterward  tlmt  his  name  is  intended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzelius  (in  1815)  to 
contain  a  new  metal  (the  metal  which  he  named  thorium,  before 
the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish  chemist  in  the  name, 
which  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  flrom 
the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  ftot  that  the  crystals  are 
small,  rare,  not  showy,  anid  were  long  unnoticed. 

491.  ORTFTOIJTB.     Ejyptotith  WSMer,  GeL  Anz.  Gott.,  1846,  19,  Pogg.,  Ixvil  424.    Phofl- 
phooerite  K  Watts,  Qu.  J.  Oh.  Soa,  ii  131, 1849. 

In  acicular  priBms  and  minute  grains ;  those  of  cryptolite  perhaps  hex- 
agonal, Wohler ;  those  of  phosphocerite  tetragonal  octahedrons  and  square 
prisms,  Watts  and  Chapman. 

G. =4*6,  cryptolite;  4-78,  phosphocerite.  Color  wine-yellow;  of  phos- 
phocerite, pale  sulphur-yellow  or  colorless.    Transparent — translucent. 

by  didymium.    The  analysis  of 
Analyses:  Wobler  and  Watts  (L  a): 

f  Ce,l>l  *e 

1.  Cryptolite  27*87  73*70  1*61=102'58  Wohler. 

2.  Phosphocerite  29*66  67*88      9e  2*95=100  Watts. 

The  excess  in  anaL  1  is  supposed  to  be  due  to  oxydation  of  the  protoxyd  of  cerium  in  the 
course  of  the  analysis. 

Pyr.,  «to^— OryptoKte  is  not  altered  by  moderate  heating.  Soluble  in  ooncentrated  sulphuric 
acid.  Phosphocerite,  according  to  Chapman,  vitrifles  partiaUy  on  the  edges,  tinging  the  flame  at 
the  same  time  slightly  green.  AiTords  the  reaction  of  phosphoric  add  and  also  of  cerium,  pro- 
ducing, however,  with  borax  and  salt  of  phosphorus,  a  fflass  wh'Ich  is  pale  violet-blue  when  odd, 
either  due  to  the  presence  of  didymium  or  a  minute  portion  of  cobalt  ore. 

Obs.~Crypu>lite  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on 
putting  the  apatite  In  dihite  i^trio  acid;  constitutes  2  or  8  p.  a  of  the  mass ;  it  was  found  espe- 
cially in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  associated  with  particles  of  mag- 
netic iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  odor,  supposed  to  be  monasite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Snarum  without  success.  Ocours  also 
with  apatite  m  the  Tyrol(r);  and  fai  the  apatite  of  the  Sliidianka  in  Siberia.  Phosphocerite, 
according  to  Watts  and  Chapman,  may  be  the  grayish-yellow  powder  in  the  cobalt  ore  of  Tunaberg. 
The  crystalUne  fbrma  most  common  in  the  powder  are  an  octahedron  and  a  square  or  rectangular 
prism,  termina^ig  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  resembling  fig.  248, 
under  ao-oon.    Genth  has  observed  a  minerai,  probably  cryptoU 

Nasaed  fromff^wrtfr,  oowsnki* 


Oomp. — Ce'  1^  (like  mona|dte),  the  cerium  replaced  in 
cryptolite  affords  better  Oe'*  P*.    Analyses:  Wohler  and 


oHte,  in  the  Hiirdstown  apatite. 
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492.  APATITB.   OrytkOUimi/rtm  Spam.  Chrywo^ 
VL  27 1|   lt88;=:SpargeIgT0xie  SteinkiystaUe  aus  Spanien  nAhem  Apattt  Wenk,  Bergm.  J., 
74,  l790;=iSpargel8tem  Warn.;  ABparagus  Stone;  Pierre d'Aaperge  JF^. ;  Asperagoliihe ^M^ 
(foardt  Ann,  du,  zzxii  196,   1800.    Chanz  phoflphat4e  Vauq.,  Ann.   GSl,  zxvl   123,   1^98. 
Phosphate  of  lime. 

OrysLfr,  Saaeony.  Aqnamarin  (oelaadine-green,  fr.  Schneckenstein)  BrumUch^  his  Gronst.,  ItflK 
Am^thiBto  basaltue  (moeUj  yiolet,  fr.  lllnes  d'etain  de  Saze)  Sage,  Mlo.  L,  2S1, 1777 ;  de  lAOe, 
Grist,  il  264,  1783;=Apatit  KVn^  Gerhard's  Grimdr.,  281,  1786,  Beignju  J.,  676,  1788,  878, 
1789.  Phosphorsaorer-Kalk  Klapr.,  ib.,  294,  178&  Baohsisoher  BeiyO,  Agustit  (with  an- 
noanoeni.  of  supposed  new  earth,  Agusterde),  Ttwnmtdorf^  Trommad.  J.  d.  Pharm.,  1800. 

O^  fr,  Iforwayy  efc.  Morozit  (fr.  Arendal)  AhUdgaard^  MoH's  Jahrfo.  B.  H.,  il  432,  1T98. 
Franoolite  (fr.  Devonshire)  Brooke;  T,  K  Hm^,  PhiL  Mag.,  IIL  xzzvi  1850.  lacnr-Apattt  N. 
Nordtnak^  Bnll.  Nat  Kbscoo,  jsz.  224,  1867. 

JAmiml  La  Piene  Phosphoilqne  (fr.  Lagrosaa,  Estremadiira)  Dewdo,  p.  60,  l(adfid;=:Pbofl-> 
phat6oa]oaire/¥oi«f,  J.  dePh78.,zzzSL241,  1788;  PmeHtr,  Ann.Gh.,viL  1790;=Phosph(Rite 
Brw^  WoBL,  L  129, 1794;  id.  KanU,  Tab.,  62,  1808.  Bnpyrohrolte  (fr.  N.  Y.)  Emmma,  Bep.  G. 
N.  Y.,  1838.    Osteolith  Bromeia^  Ann.  Gh.  Pharm^  Izxiz.  1861=:Bone-phosphate. 

Apatite  (incL  the  Sazon  and  the  Spanisli  or7BtaUiaed(8parge]8tein)  and  massiTO  Phosphorite, 
ezd.  Morozite)  Kant^  Tab.,  86,  1800 ;  id.  (incL  the  same  and  also  ICorozite)  JST.,  Tr.,  iL  1801. 

Hexagonal ;  often  hemihedral,     0  A  1=139'*  41'  88",  Kokscharof ;  a= 
©•784608.    Obeerved  planes :  O ;  prismatic,  /,  i-2,  ir\^  ir\ ;  pyramidal.  A, 
1,  2 :  1-2,  2-2,  4-2  ;  8^,  H  ;  H*   ^^gs*  ^^^  ^^^  ^^ ;  f-  ^h  hemihedral 
4  J  ^-  ^2j  aetnal  fonn  of  a  crystal  of  which  f.  441  is 


in  the  planes,  8-|,  4-^  i 

the  normal  form ;  ^=3-f  >  <?'=4-J. 


440 


441 


442 


Bt.Gotfaard. 


7A».2=160' 


O  A  4=157**  V 
O  A  2=120  31 
<?  A  8=111  27 
O  A  1=128  10 
O  A  44=108  6 
O  A  3^^=114  1 
O  A  »4=128  11 
O  A  1-2=143  43 

0  A  2-2    124  144 
/A  2-2=186  85 
7a  4^=167  19 
/A  84=149  40 

1  A  1,  pyr.,=142  16 
1  A  1,  b«B.,=80  36} 


StOothard. 


Cleavage :     O,  imperfect  -   /,  more  so.     Also 

i^lobnliur  and  reniform,  with  a  fibrous  or  imper- 
ectly  eolnmnar  stmctore;  also  massive^  stmo- 
tnre  granular. 

H.=5,  sometimes  4*5  when  massive.  G.= 
2*92'8'25.  Lustre  vitreous,  inclining  to  sub- 
resmons.  Streak  white.  Color  uBuaUy  aesr 
^een,  bluish-green;  often  violet-blue;  some- 
times white ;  occasionally  yellow,  gT&y  9 1^  flesh* 
red,  and  brown ;  none  bright     T;imspai«nt— 
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opaque.  A  bluish  opalescence  sometimes  in  the  direction  of  the  vertical 
axis,  especiallj  in  white  varieties.  Cross  fracture  conchoidal  and  uneven. 
Brittle. 

Var. — 1.  Ordinary,  CiystalliBed,  or  cleaTable  uid  granular  massiTe.  (a)  The  {uparagua  wUrne 
(originalfy  from  Morcia,  Spain)  and  moroxUe  (from  Ajrendal)  are  ordinaiy  apatita  The  former 
was  TellowiBh-ffreen,  as  the  name  impUea;  the  latter  was  in  greenish-blae  and  blniah  dTStals; 
and  Uie  names  hare  been  osed  for  apatite  of  the  same  shades  from  other  places. 

G.=3'211,  fr.  Ehrenfriedersdorf,  hi  Saxony,  G.  Boee;  emerald  mme  on  the  Tokovaia  BiTer, 
Urals,  8*212,  Koksoh.;  of  Pargas  (anaL  14)  8*19,  Arppe;  of  Tammela,  blnish-green  (anaL  15), 
8*18,  Arppe;  of  Miask,  vellow  (anaL  17),  8*284,  t.  Bath;  lb.,  8*216,  Alexejef;  of  Muroia,  Spain, 
8-286,  Rose;  of  Arendal,  Norway,  3*194,  Rose;  of  Snarum,  3*1 14,  Bose;  of  Greiner,  Tjni,  8*176, 
Bose;  of  St  Oothard,  3*197,  Bose. 

The  abore  measurements  are  by  Kokscharo^  on  crystals  from  the  emerald  mine  on  the 
Tokovaia,  a  fluor-apatite  (anaL  27).  According  to  him,  apatite  from  Achmatorsk,  and  that  of  L, 
Laadi,  affords  0  A  1=139''  54'  and  1  A  1=142^  26' ;  that  from  Blagodat,  139'  44'  and  142'  18^' ; 
that  from  Murda,  189'  47'  and  142'  20';  that  of  St  Gothard,  142'  19';  that  of  Ehrenfriedersdorf 
the  same  as  that  from  the  Tokovaia  emerald  mine. 

(b)  Lasurapatile  is  a  sky-blue  yariety;  it  occurs  in  crystals  with  lapis-lazuli  at  Bucharei  in 
Siberia,  (e)  lyanoolUe,  from  Wheal  Franco^  near  Taristock,  Devonshire,  occurs  in  small  crystalline 
BMlactitio  masses,  grayish-green  to  brown,  and  in  minute  curring  crystals. 

a.  F3>rwu,  wncf^imary,  stalaetiUe.  The  name  PhodphoriU  was  used  by  Earwan  for  all  apatite^ 
but  in  his  mind  it  espedally  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremaduns  Spain,  and  elsewhere.  It  has  H.=4*5;  G.=2'92— 8^  Forbes,  but  2*98—8*12  after 
ignition.  Eupyrohroite  (from  Grown  Point,  K.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
iiBtXDg  of  convex  subflbrous  layers,  more  or  less  easily  separable;  H.=4i;  G.= 8*068;  ash-my 
and  Uuish-fpnay  In  color,  and  gives  a  green  phosphorescence  when  heated  (whenoe  the  name,  from 
tVf  foeUf  vift^ftrs,  and  xf^i  a  cotor, 

3.  Atriky  apaiUe;  OthoiUe.  Mostly  altered  apatite  (see  beyond).  Ooprolitea  are  nudnly  fanpure 
phosphate  of  Ume. 

4.  Ihtor-awUiie.  5.  Ohhr-apaHte,  Apatite  also  varies  as  to  the  pnmortion  of  fluorine  to  chlor^ 
ine,  one  of  these  elements  sometimes  replacing  neariy  or  whc^y  the  other. 

I^Kudoapatiie  of  Breithaupt  is  pseudomorphous  iq^tite  ft^  Kurprinz,  near  Freiberg,  and 
Schlaokenwald  in  Bohemia. 

Oomp^— Phosphate  of  lime,  with  chlorid  or  fluorid  of  Ume,  or  both;  Ca'P+iGa((3.F);  or(,% 
Ca+  iS  Oa(Cl,  F))''P*=,  for  ehhr-iJ^paUie,  Phosphoric  acid  40*92,  lime  48*43  (rr89*S6  P,  Ca),  chlo- 
rine 6*81,  calcium  8*64  (=10-66  01,  Oa);  and  for^fuor-c^NUt'le,  1^  42*26,  Ca  60i)0  (=92-26  P,  Oa),  F 
3-77,  Oa  8*97  (=7*74  F,  Oa) ;  and  the  analyses  should  give  for  the  former  P  40*92,  Ca  53*81,  Gl  6*81 ; 
for  the  latter  P  42*26,  Ca  56-56,  F  8*77  (Bammelsbers).  In  most  kinds  both  fluorine  and  chlorine 
are  present  The  amount  of  fluorine  hais  not  been  determined  with  accuracy ;  in  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Bose  first  detected  the  fluonne  and  chlo- 
rine, and  published  the  following  as  the  compoeitkm  of  diiferent  specimens  (Fogg.,  ix.  186): 

1.  Snarum,        2.  Murda,        3.  Arendal,        4.  Greiner,      5.  St  Gothard, 
Norway.  Spain.  Korway  TyroL  I^L 

Phosphate  of  Hme        91*18  98*066             92189  92*16                    92*31 

ChkMndofcaldum         4*28  08S&             0*801  016                     «r. 

Fluorid  of  calcium          4*59  7*049               7*01  7*69                      7*69 

G.=8*174  G.=2*235  G.=3'194  G.=3'176  G.=3*197 

His  determinations  were,  hi  1,  01  2*71,  Ca  54*76,  Fe  0*25;  hi  2, 010*56,  Ca  55*80;  in 8,  01 0*51, 
Ca  55*88;  fai  4,  01 0*09,  Ca  55*67 ;  in  5,  Q  0*03,  Ca  56*68. 

Other  analyses:  6.  Weber  (Fogg.,  Izxxiv.  3(i6>:  7,  8,  Bammeilsberg  (Fogg.,  bcviiL  506,  Ixxxv. 
297);  9,  G.  Bose  (Fogg.,  boziv.  308);  10,  J<7  (Inau»  Dissert,  45);  11-18,  Yfiloker  (J.  pr.  Oh., 
IzxT.  384);  H  ^^f  ^pe  (Aa  Finska  ICiu.,  4);  16,  Henry  (PhiL  Mag.,  lU.  zzzvi  1850);  17,  v. 
Bath  (Pon.,  zcvL  331};  18,  v.  Alezi^eff  (VeriL  Ifin.  8t  Pet,  68,  1862,  Koksbharof 's  Ifis.  BnssL, 
iv.);  19,  Jackson  (Am.  J.  ScL,  II.  xL  402);  20,  J.  D.  Whitney  (Am.  J.  SoL,  IL  zvii  209);  21, 
Daubeny  (Ann.  Oh.  Phana,  Iv.  116);  22,  Garw  k  Penuebs  (BulL  Soql  G.,  xviL  157);  23,  lli^yer 
(Ann.  Ob.  Pharm.,  cL  281);  24,  Jackson  (Am.  J.ScL,  U.  ziL  78);  25,  Petersen  (Jahib.  Min.  1867, 
101);  26,  Foster  Ob^  1866,  716);  27,  28,  P.  v.  Pusirevski  (Verb.  Min.  St  Pet,  1862,  59,  and 
Kokscharof 's  Mhi.  BussL,  iv.) : 
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6.  Snaram  41*54 

7.  Schwarsenstein  — 

8.  Sdilackenwald  

9.  Faldigl,  Tyrol  

10.  **          "  43-01 

11.  Kngerde,  whUe  41-25 
18.       ^«            "  42-28 

13.  "        red  41-81 

14.  Pargas,  blue  40-76 
16.  Tammela,  bOi.-giL  41*39 

16.  Wheal  Franco  41*67 

17.  lOask,  yeOow  42-08 

18.  "          '*  42-99 

19.  Hnrdstown,  crysL  42-34 

20.  »»             "  43-23 

21.  EBtremadura,  Phosph,  87-18 

22.  "                 **  40*12 
28*.  Amberg,              "  43-63 
24.  Eupyr^iroUe, 
26.  Dies,  Nassau, 


9e    Ag 
1-79  — 

0-27   — 

009  

0-29  

0*92* 

1-06* 

0-81   

1*72   

S-09* 
017    


Ca      01      F      A 


0-04  

tr,     

8-15   

0-61    

0-90  01 0 

46-76^2-00   

36-78  PO-61*  0-19 


58-46  2-66 
66-31  0-07 
63-97  0-06 
66-87  006 
66-24  0-06 
63-84  410 
64-44  1-38 
64-69  1-03 
64-74  «r, 
65-40 
63-10 
66-17 
65-00 
6608  0-84 
63-87  -1-02 
64-08  0-20 
63-60  006 

68-66   

49-94  0-13 
58-80   


—  Weber. 


ir. 
ir. 


26.  Staffel, 


84-48    6-42  0-16  46-79   


—  ^— Bamm. 
Rose. 

—  — Joy. 

—  0-42,  %1  0-38,  alk.  0-17,  InsoL  0-83  V. 

—  0-49,  insoL  0-99  Tfilck. 

0-83,  jOk.  0-30,  insoL  MO  Ydldc 

,  F,  Pe,  M  0-99  Arppe. 

—  —Arppe. 

—  —  Heniy. 

—  0 16  y.  Rath 

—  — Alexejeff. 

^—  Jackson. 

Whitney. 

^  Si  1-70  Danbeny. 

2-16  ^,  gi,  Si  3*10,  loss  0-70  a.  &  P. 

2-09  — i  i,*a  0-73  Mayer. 
0*60  0-60,  0  1-22  Jadcson. 
2-46  1-65,  01  &  I  008,  &  0*14^  iSfa  0*31,  0 
4-26,  insoL  106=100-77  Pot 
3-46  2-46,  Si  1-08,  Si  483,  C   1-51,  j^a 
0-42,  ft  0-58=101-17  Foster. 

4*20  PasireyskL 

4-02  —  PusiroTskL 
*WlUiioi 


27.  Tokovaia,  Ural  41-99 66-96  0-01 

28.  Sludianka^  Morox.        41*98 66 91  Oil 

'  With  tome  Mg  0  and  Fe  O. 

The  earliest  examination  of  apatite  was  that  of  Pronst,  in  1788  (I  c),  on  the  phosphorite  of 
Estremadura,  which  led  him  to  call  it  a  calcareotts  phomhalej  and  that  of  Klaprofii,  in  the  same 
year  (L  c\  on  &e  Saxon  apatite,  in  which  he  found  F  45,  Ga  66.  Pelletier  in  1790  (L  c.)  nmde 
a  complete,  although  not  entirely  accurate,  analysis  of  the  phosphorite,  detecting  e^n  the  fluo- 
rine and  chlorine^  obtaining  P  84,  Oa  69,  fluoric  add  2*6,  muriatic  add  0*5,  9e  1,  Si  2,  O  1= 
100.  The  asparagus  stone  of  Spain  was  not  analyssed  until  1798,  byVauquelin  (la);  he  found 
only  phosphoric  add  and  lime,  respectively  45*72  and  54*28  p.  a  ms  results  proved  its  iden* 
aty  with  the  Saxon  mineral,  and  from  this  time  they  wero  united,  along  with  phosphorite,  under 
Werner's  name  of  apatUe,  first  given  in  1786  to  the  Saxon  mineraL 

Forbes  found  in  tiie  eupyrchroite  (PhiL  Mag.,  IT.  xxix.  840)  P  4412.  Phosphorite  of  different 
localities  has  afforded  a  traoe  of  iodine,  and  that  from  Amberg  gave  H.  Beinsoh  in  addition  a 
trace  of  bromine.  Apatite  fVom  Krafi^eroe,  according  to  Yolcker  (anal  11),  contains  uo  fluorine. 
That  of  JumiUa  afforded  de  Luna  1-75  p.  a  of  cerium,  lanthanum,  and  didymium. 

Near  Coquimbo,  Ohili,  at  the  mines  of  TambDlos,  occur  dear  tnrquois-blue  crystals,  containing; 
according  to  F.  Field  CGhem.  Gas.,  Na  400,  1860,  p.  224),  F  3769,  Oa  36-64,  Ou  20*98  OaCl  2-38, 
^  2*32=99-91,  the  copper  being  present  as  phosphate. 

Leohartier  has  shown  (0.  R.,  Ixv.  172)  that  an  arsenic  add  apatite  may  be  made  by  fUslon 
together  of  arsenate  of  lime  and  chlorid  of  oaldum ;  and  that  from  the  same  at  a  lower  tempera- 
ture an  arsenic  add  wagnerite  is  obtained  in  crystals. 

Pyr^  oto^— B.B.  in  the  forceps  fUses  with  dUfflculty  on  the  edges  (F.=4*6— 6),  coloring  the 
flame  reddish-yellow;  moistened  with  sulphuric  add  and  heated  colors  the  flame  pale  bluish-green 
(phosphoric  add);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  has 
been  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fhsed  with  this 
salt  in  an  open  glass  tube.    Grives  a  phosphid  with  the  sodium  test 

Dissolves  in  muriatic  and  nitric  add,  yielding  with  sulphuric  add  a  copious  prodpitate  of 
sulphate  of  lime ;  the  dilute  nitric  add  solution  gives  with  acetate  of  lead  a  white  predpitate, 
wliich  B.B.  on  charcoal  Aises,  giviug  a  globule  with  crystalline  facets  on  oooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

Obs.— Apatite  occurs  in  rocks  of  various  kinds  and  ages,  but  is  most  common  in  metamorphic 
crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metaUiferotts  veLos,  pardcn- 
Larly  those  of  tin,  in  gneiss,  syenite,  homblendio  gneiss,  mica  schist,  beds  of  iron  ore ;  oooasion- 
ally  in  serpentine,  and  in  igneous  or  volcanic  rooks ;  sometimes  in  ordinary  stratified  Umestone^ 
beds  of  sandstone  or  shale  of  the  Silurian,  Oarboniferous,  Jurassic^  Qretaoeous,  or  Tertiary  forma- 
tions.   It  has  been  observed  as  the  petrifying  material  of  wood. 

Among  its  localities  are  EhrenMeilersdorf  in  Saxony,  SchwanEenstein  and  Pfitsch  in  the  TynlL ; 
rogion  of  St  Gothard  in  Switserland;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  Uks 
form  and  color  on  the  Mittaghom  in  Upper  Yalais;  Babenstein  and  Amberg  in  Bavaria;  Ziim 
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wald  and  £k:h]adcenwald  in  Bohemia;  in  England,  in  Oomwail,  with  tin  ores ;  in  Gomberland,  at 
Oanooik  P^lla,  in  oelandina-green  otystala  In  gilbertite;  in  DeTonshira,  oream-oolond  at  Bovej 
Traoey,  and  at  Wheal  Franco  (/roMoMie);  in  Ireland,  in  a  baaaltie  dike  near  Kilioot  in  Antrim, 
also  in  Down,  Dublin,  and  KiUiney  HilL  The  greeniah-blne  variety,  called  moroxUe^  oocura  at 
Arendal,  Snaram,  and  Kragerde  in  Norway,  at  the  latter  place  in  homblendio  gneiss,  in  part 
flesh-red,  and  looking  much  like  feldspar;  with  magnetic  iron  of  a  greenish-yellow  color  at  lit 
Blagodat  in  the  Ural ;  with  black  toormaline  on  the  Sohaitanka  in  Eatharinenbnrg :  on  the  Slii- 
dianka  (iamropo^)  at  the  emerald  mine  of  the  Takovaia,  85  yersts  K.  E.  of  Eatharinenburg ; 
on  the  Kir&ba^  70  yersts  a  W.  of  ICiask,  containing  no  chlorine  (PusireTsky),  with  a.=3'126 ;  in 
Pargas,  Finland.  The  atpipragw  gUme  or  tpargektein  of  Jnmilla,  in  Murda  (not  0.  de  Oata),  Spain, 
is  pale  yellowish-green  in  color ;  and  a  variety  from  ZiUerthal  is  wine-yellow.  The  phosphorite^  or 
massive  radiated  variety,  is  obtained  abondantiy  near  the  jonotion  of  granite  and  argillite,  in  Estrema- 
dnra,  Spain ;  at  SchladEonwald  in  Bohemia ;  at  Erageroe,  whence  it  has  been  large^  exported  to 
England;  at«Amberg,  in  Jurassic  limestone,  nodular  and  stalaotitia 

In  Ma%n6f  oo.  Long  Island.  Bluo*hill  B^,  in  vebis  10  in.  wide,  intersecting  granite.  In  21,  iToinp., 
crystals,  often  large,  are  abundant,  4  m.  &  of  the  K.  village  meeting^hottse,  Westmoreland,  in  a  vein 
of  feldspar  and  quarts,  in  mica  slate,  along  with  molybdenite ;  fine  crystals  at  Piermont^  in  white 
limestone,  on  the  land  of  ICr.  Thomas  Cross.  In  Mass,,  crystals  occasionally  6  in.  long,  at  Norwich 
(N.  E.  partX  in  gray  quartz;  at  Bolton  abundant,  the  forms  seldom  interesting;  sparingly  at 
Chesterfield,  Chester,  Sturbridge,  Hinsdale,  and  WiUiamsburgh.  In  New  Tork^  large  crystals  of 
apatite  are  found  in  SL  Lawrence  Co.,  in  granular  limestone,  with  scapoUte,  sphene,  eta ;  one  ays* 
tal  firom  Robinson's  farm,  in  Hammond,  was  neariy  a  foot  in  length,  and  weighed  18  lbs. ;  in  crys- 
tals 1  m.  S.  E.  of  Qovemeur  and  2  m.  N. ;  in  Bossie,  with  sphene  and  pyroxene,  2  m.  N.  of  the 
village  of  Oxbow;  also  on  the  bank  of  Yrooman  Lake,  Jefferson  Co.,  in  white  limestone,  green 
prisms  ^  in.  long;  Sanford  mine.  Bast  Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  is  often 
thickly  studded  with  six-sided  prisms;  also  at  Long  Pond,  Essex  Co.;  near  Edenville,  Orange 
Co.,  in  prisms  ^12  Ul  long,  bright  asparagus-green,  in  white  limestone ;  in  the  same  region,  blue, 
gravish-green,  and  grayish-white  crystals ;  2  m.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
at  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Co.,  St.  Anthony's 
Kose,  and  Corlaor's  Hook,  less  interesting ;  fibrous  mammillated  {Bupyrchrtdie)  at  Crown  Point, 
Essex  Ca,  about  a  mile  south  of  Hammondsville,  in  large  quantities,  quarried  for  agricultural 
purposes.  In  New  Jersey^  on  the  Morris  Canal,  near  Suokasunny,  of  a  brown  color,  in  massive 
pyrrhotite ;  with  the  magnetite  of  Bryam  mine ;  Mt  Pleasant  mme  near  Mt  Teabo^  in  a  low  hill 
near  the  junction  of  Bockaway  B.  and  Burnt  Meadow  Cr.,  f  m.  ih>m  the  canal,  in  masses  some- 
times 6  in.  through ;  at  Hurdstown,  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined ;  masses  brought  out  weigh  occasionally  200  lbs.,  and  some  deavage  prisms  have  the  planes 
8  in.  wide.  In  Fignn^  atLeipernOe,  Delaware  Ca:  in  Chester  Co..  at  New  Garden;  in  Budcs  Co.. 
at  Southampton.  In  Maryland^  near  Baltimore.  In  Dehwaref  at  Dixon's  quarry,  Wilmington,  of 
a  rich  blue  color. 

In  Ocmada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft.  broad, 
8  ft  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occurring  in  prisms  a  foot  &ng  and  4  in.  through,  with  pyroxene  and  phlogopite—a  fluor^apcUUe 
containing  only  0-5  chlorine  (Hunt) ;  similar  in  Boss ;  at  the  foot  of  Calumet  Falls,  in  blue  crystals ; 
also  near  Blaisdell's  miU  on  the  Gatineau ;  in  crystals  in  doleryte ;  at  St  Boch,  on  the  Achigan, 
dear  rose-red,  amethystine,  and  colorleas  crystalB,  with  augite. 

Apatite  was  named  by  Werner  fix>m  hwarai^  to  deoeive,  dder  minendogists  having  referred  it  to 
aquiunarine^  chrysdite,  amethyst,  finer,  schorl,  etc 

For  recent  artides  on  cryst,  Kokscharof;  Mm.  EussL,  ii.  39, 189,  iiL  86 ;  v.  Bath,  Fogg.,  cviii. 
858;  Pfhfl;  Fogg.,  oxL  276 ;  Hessenberg,  Min.  Not,  Nob.  il  and  iv. 

Alt — i90A.  OsnsouTS  is  massive  impure  altered  apatite,  as  stated  by  A*  H.  Churdi  (Ch. 
News,  xvi.  160, 1867  X  after  analyses  of  snedmens  from  various  localities.  The  ordinary  compact 
variety  looks  like  lithograf^  stone  of  white  to  gray  cok>r.  It  also  occurs  earthy.  H.=l — 2 ; 
G.=:2*8— ^1,  fir.  Hanan,  Bromeis ;  2*86,  f^.  Hanau,  Church;  lustre  feeble  or  wanting.  Excepting 
Impurities,  it  has  the  composition  of  apatite,  althou^  most  analyses,  excepting  those  of  Church, 
have  not  detected  the  fluorine  or  dibnne. 

Analyses:  1-4L  Bromeis,  Euts,  and  Ewald  (Ann.  Ch.  Pharm.,  Ixxiz.  1);  4,  Sdir5der  (i\)^  Ixxxiz. 
221,  d.  288);  fi,  Durrt  (Fogs^,  ov.  166): 

1^  Ca       Si  21  9e  Ag  Aa  ft  0        tt 

1.  Hanau        36-88  49-41  4*60  0*93  1-86  0*47  0*62  0*76  1*81  2-28=99*61  Bromeis. 

2.  *<           37*41  49*24  2*76  1*26  2*78  0*79  0*46  0-81  2-84  S-46=101'28  Eatas. 

3.  **           37-16  48-20  2-03  ir.  2-31  1-86  0*43  0*78  2*66  8*68=98*80  Ewald. 

4.  Bedwita?  42-00  48*16  4*97     1*66  0*76  0*09  0*04  2*21  1*81=101*02  Schroder. 

6.  Sdidnwald  34-64  44*76  8*89  6*14  0*60  0*79  2*97,  G  fr.=98'69  D. 

No.  1  was  of  tba  compact  part;  2,  of  the  earthy ;  3,  of  the  intennediate.    Qaproth  found  in 
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an  earthy  apatite  ftom  Siegeth,  Hudmit  (Beitr^  ir.  Z1S\  2*6  p.  a  of  fluoric  acid.  A  kind  from  a 
bed  in  the  Tertiary  finnatioD  of  1^  FimitelgebiTge,  white  and  earthy,  with  G.=r3-82,  gave  Schmidt 
(B.  H.  Ztg.,  zz.  390)  76  p.  a  Oa'  r.  Church  found  the  white,  hard  08te<^te  of  Eicfaen,  Hanao,  to 
afford  mncli  fluorine,  and  more  lime  than  would  saturate  the  i^oaphorio  and  oarbonio  adds ; 
whence  he  deduoea  from  hia  analyaia  Ca'  F  87*26,  Ca  C  6-70,  Ca  F  4*92,  £[  2*34=100*21,  making 
it  true  apatite. 

Found  in  fiaauree  or  cavities  in  doleryte  or  related  rocka,  as  if  a  seccmdary  prodoct;  also  in  beds 
among  etratifled  rocks. 

Occurs  at  Oatheim,  near  Hanau  (G.=2*89— 3-08X  and  near  Sohonwald  in  Bohemia  (G.=a-828X 
in  doleryte;  at  Bedwita?  in  the  Fiditelgebirge  (G.=2*89,  2*83).  It  la  named  from  *9riop,  hone, 
and  xr^c,  bonee  oooaisting  largely  of  the  same  phosphate. 

490B.  PHOAPBULno  KoDUUBB.  CoPBOunB.  Phosphatic  nodules  occur  in  many  foasQiferousrocka^ 
whioh  are  probably  in  all  caaea  of  organic  origin.  They  sometimes  present  a  spiral  or  other 
interior  atruoture,  deriTed  from  the  animal  organication  that  afforded  them,  and  in  audi  cnaea 
their  coproUtio  origin  is  unquestionable.  In  ot£er  caaea  there  is  no  structure  to  aid  in  deddiog 
whether  they  are  true  ooproUtea  or  not    The  following  are  analyses  of  some  coprolites : 


1. 


3. 


Burdie-     Fife-       Burdie-    Burdie-     Eosch-    OberlMi- 


house. 

shire. 

house. 

house. 

tita. 

genao. 

Phosphate  of  lime 

9-58 

63*60 

85*08 

83-31 

60-89 

16*26 

Carbonate  of  lime 

61*00 

24*26 

10*78 

1611 

82-22 

4*67 

Carbonate  of  magnesia 

18-67 

2*89 

2-76 

Sesquiozyd  of  iron 

6-40 

<r. 

2*08 

— » 

^If^minii 

6-43 

Silica 

4*13 

«r. 

0*34 

0-29 

0*14 

Oiganio  material 

3*38 

3-96 

1-47 

7*88 

74*03 

Water 

6*33 

3*88 

Lime  of  organic  part 

1*44 

Chlorid  of  sodium 

1-96 

10001        97-46      100-16       10018        99*03       100*00 

Nos.  1  and  2,  by  Gregory  and  Walker;  8  and  4,  by  Connell;  6,  by  Quadrat;  6,  Bodileder. 

See  other  analyses  by  B.  Hoflfaiann,  J.  pr.  Ch.,  xa  469. 

Fhotphaiic  nodtdeSf  from  the  Lower  Silurian  rodcs  oi  Canada,  contain  sometimes  fragments  of 
shells  of  Lingula  and  Orbkwla,  which  sheila,  unlike  most  others,  consist  larsely  of  phospibatea. 
They  are  found  in  the  Chazy  formation  at  Allumette  Id.  (G.=2*876X  Hawkeabury,  &.  Quelle 
(G.=:816X  and  elsewhere.  Th^  have  afforded  T.  &  Hunt  (Logan's  Bep.  Can.,  1861-63,  1803, 
and  Am.  J.  Sd.,  IL  xm  236,  1864)  the  following  results: 


Phosphate  lime 

Carb.  lime,  with  some  fluorid 

Carb.  magneaia 

Sesquiox.  iron  and  little  ii^l } 

MagnesiA  ) 

InsoL 

Yolaiile 


llumetteL 

Hawkeabury. 

ROueDe. 

86-38 

44*70 

40*34 

6-00 

6-60 

6*14 

4*76 

9*70 

[7-02J 

8*60 

13*63 

49*90 

37*90 

86*44 

1*70 

6*00 

313 

100*00 


97*66 


96-37 


They  are  blackish  external^,  and  yellowish-brown  to  blackish-brown  or  bluish-brown  within. 
A  phoephatic  nodule,  in  brown  coal  beds  near  Both,  afforded  Hassencamp  (Jahrfo.  Mln.  1866, 
422)  Phosph.  lime  46*67,  ph.  nuuRL  2*04,  ph.  iron  2771,  magnesia  1*84,  hme  4*20,  alumina  0-68, 
organic  acid  383,  water  7*60,  0  and  loss  7 -68=  100.  H.=2-6;  6.=s2-818.  Color  externally 
pitch-blade;  within, honey-yellow. 

490C.  SU^ll/bUU  of  Stein  (Jahrb.  Kin.  1866,  716)  occurs  incrusting  the  phosphorite  of  Staffel,  in 
botryoidal,  reniform,  or  atalactitio  masses,  fibrous  and  radiating.  H.=4.  G.=8-1284.  Color 
leek  to  dark  green,  greeniah-yellow.  Analysis  afforded  Forster  (L  a)  1^  39*05,  C  3-19,  £l  0*026. 
Pe  0*037,  Ca  64-67,  F  3*05,  ft  140=101*423.  Stein  regards  it  aa  a  result  of  the  aotitm  of  oarboB 
ated  waters  on  phosphorite. 
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490D.  GuANa  Guano  is  bone-phosphate  of  lime,  or  oeteotite,  mixed  with  the  hjdrons  phos- 
phate, braahite,  and  generally  with  some  carbonate  of  lime,  and  oiften  a  little  magnesia,  alomina, 
uon,  silica,  gypsum,  and  other  impurities.  It  often  contains  9  or  10  p.  c.  of  water.  It  is  often 
granular  or  oolitic ;  also  compact  through  oonsoUdatkin  produced  by  infiltrating  waters^  in  which 
case  it  is  frequently  lamellar  in  struoture^  and  also  occasionally  stalagmitlc  and  stalaodtic.  Its 
colors  are  usual^  grayish-white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  surface  dt  fracture  earthy  to  resinous.  Shepard's  PyrodasUe  (Am.  J.  ScL,  H  xzii  97)  is 
nothing  but  the  hard  guano  from  Monk's  Island,  Caribbean  sea,  the  mass  of  which  he  named  P\frfh 
gvamiiiey  undcur  the  wrong  idea  of  its  haTing  undeigone  the  aotioci  of  heat ;  and  Phip6on*s  /SScmiW 
fiie  (J.  Ch.  Soc,  Z7.  277, 1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  Julien  (Am. 
J.  ScL,  II.  zxzyI  428).  The  waters  which  haTO  filtrated  through  the  guano  at  Sombrero  have 
altered  the  ooral  rock  acyoining,  turning  it  more  or  less  oompletely  into  phosphate  of  lime  of  a 
yellowi^  or  brownish  color;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fracture  are 
common. 

Shepard's  massire  (?2a«5apa<tfe,  yellowish-brown  to  chocolate-brown  In  color,  and  in  fibrous  sta- 
lactites, from  Monk's  Island  (L  a),  is  also  in  all  probability  merely  the  guano  rock  above  described. 
He  says  the  mmeral  contains  15*1  p.  a  of  sulphate  of  soda,  with  74-0  of  phosphate  of  lime,  and 
lO'S  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  ezistenoe  needs ^ 
oonflrmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  composition.  The  mineral 
includes  also  "tabular  crystals,"  which  may  possibly  be  Irwihiie^  although  the  composition  is 
against  it 

490R  EFiPHOSPHOBm  BreWL  (B.  H.  Ztg.,  zzr.  194).  Occurs  renlform,  of  scaly-granular  stroo- 
tnre,  indining  to  fibrous,  yitreous  lustre,  leek-  to  celandine-green  color,  with  H.=4'5— 5,  G.s=3*125. 
According  to  Riohter  it  flises  with  much  difficulty,  and  affbrds  indications  of  phosphoric  add,  lime, 
protozyd  of  iron,  alumina,  and  a  yeiy  little  silica :  not  tested  for  fluorine  or  chlorine,  because  of 
too  litUe  material    Ooours  with  garnets  and  grapnite  in  a  ciystalltne  rock,  but  locality  unknown. 

490F.  Talo-afatits  Hermann  (J.  pr.  Gh.,  xzxL  101).  An  apatite  from  chlorite  slate  in  the 
Schischimskian  mountains,  near  Slatoust,  containing  a  larg^e  percentage  of  magnesia  in  place  of  part 
of  the  lime,  and  low  in  specific  grarity.  It  occurs  m  6-sided  prisms,  grouped  or  single :  H.=6 ; 
G.=2'7— 2*75 ;  lustre  duU  to  earthy ;  color  milk-white,  yellowish  externally;  feebly  translucent 

Composition,  according  to  Hermann  (L  c),  excluding  9*50  of  insoluble  material  as  impurities : 
r  43-11,  Ca  41*44,  Mg  8*55,  9e  1*10,  d  0-92,  9  8*32,  fluorine  undetermined;  whence  the  formula 
3  Ca*  P  +  Mg'1^)  with  chlorid  and  fluorid.  Benselius  suggests  that  the  magnesia  may  hare  come 
from  the  gangue.  Acoording  to  Yolger  it  is  an  altered  impure  apatite.  Some  magnesia  is  present 
In  many  apatites  (Bisohofl). 

490G.  Htdroapahei  Dammr  (Ann.  d.  M.,  Y.  z.  66).  In  mammillary  concretions,  k)oking  a 
litUe  like  chalcedony.  H.=:5*6.  G.=8*10.  Color  milk-white.  Subtransparent  Gomposittoii 
tbatofaAyclrmtfCQNHttte;  8Ca*P+CaF+£L    Analysis  by  Damonr  (L  o.) : 

1^40-00        Ca  47-31        F3'36        Ca  8-60       fi[  530. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

Found  near  St  Glrons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  Ibirnginons,  argOlaoeous 
idiist,  a  rock  whidi  not  far  distant  aflbrds  wavellite. 

493.  FTBOMOBPBITB.  Gf5n  Blyspat,  Minora  plumb!  yiridis  pt,  WaJL,  Min.,  296,  1748. 
Ifine  de  Plomb  yarte  Fr.  TrU  WalL,  i  636|  1863.  Griinblelen,  Braunbleierz,  StMltie^  Dresden 
Mag.,  ii.  70,  1761,  ii  467,  1766  (with  obs.  on  identity).  GfOn  Bleyen,  PHOfiraoBSAUBSHAiAio 
(fr.  ZschopauX  Klu^pr^  Crell*8  Ann.,  L  894,  1784.  Green  Lead  Ore,  Brown  Lead  Ore;  Phos- 
phate of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleiers,  Ottrm,  Plomb  phosphate  I¥. 
Polychrom,  Pyromorphit,  Hmum.^  Handb.,  1089,  1090,  1813.  Traubenblei  id,  ib.,  1098. 
Pdysphttrit  BreiOi^  Char.,  54,  1832.  KuBSierite  DonAouMr,  Barruel,  Ann.  Oh.  Pbys.,  IxiL  217, 
1836.  Miesit  BreOk^  Handb.,  286,  1841.  Cherokine  Shesp^  Bep.  Canton  Mlne^  1866^  Ifin., 
407,  1857,  Am.  J.  Sd.,  II.  zziy.  t%  1867. 

Hexagonal.  0  A  1=139**  88' ;  a=0*7362.  Obeerved  planes :  0,  /,  i-2, 
1,2,4,2-2. 

O  A  4=106*^  28'  O  A  2-2=124^  11'  1  A  1,  pyr.,=142^  12' 

0  A  2=120  28  /A  1-2=150  /A  2-2=185  46 
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Cleavage :  I  and  1  in  traces.  /  oommonlj  striated  horizontally.  Often 
globular,  reniform,  and  botryoidal  or  verruciform,  with  usually  a  subco- 
mmnar  structure ;  also  fibrous,  and  granular. 

H.=3-6— 4.  G.=6-6— 7*1,  mostfy  when  without  lime;  5—6*5,  when 
containing  lime.  Lustre  resinous.  Color  green,  yellow,  and  brown,  of 
different  shades ;  sometimes  wax-yellow  and  nne  orange-vellow ;  alfio 
grayish-white  to  milk-white.  Streak  white,  sometimes  yellowish.  Sab- 
transparent — subtranslucent    Fracture  subconchoidal,  uneven.    Brittle. 

▼ar. — 1.  Ordmar)^  (a)  hi  crystals,  J.  Scbabns  found  tlie  angles  1  A  1,  in  green  ctTstals  from 
Z86hopan,=14a''  26'  and  80**  11' ;  and  in  brown  from  Bleistadt,  142"*  U'  and  Su"*  40^  (Pogg^  c 
800).  (fr)  In  adeular  and  mou-Uke  aggregationa.  (c)  OoncreHonofy  groups  or  maaaeB  of  oyBtala, 
having  the  sur&oe  angular.    {d\  FUfrovs,    (e)  CfraiHidar  maasive.    {/)  Eouihy ;  incnuting. 

2.  rotyaphaariU,  Containing  lime;  color  brown  of  different  shades,  yeUowiah-gray,  {wle  yeUow 
to  nearly  white ;  streak  white ;  G.= 6*89—6*44.  Rarely  in  sepvate  crystals ;  usually  In  groups, 
globular,  mammillary,  yerrudform.  MiegUe^  fhmi  Miea  in  Bohemia,  is  a  brown  YBxiety.  NuMsieriU 
is  similar  and  impure,  from  Nnssidre,  near  Besigeu,  France ;  color  yellow,  greenish,  or  grayish ; 
G.=5  0415.  Charokine  is  milk-white  or  pinkish- white  in  color,  and  occurs  in  slightly  acuminated 
prisms,  and  also  botryoidal  and  massiye;  G.=4*8  (?);  fh>m  the  Canton  mine,  Cherokee  Oa, 
Georgia.  3.  Chromiferoua:  color  brilliant  red  and  orange.  4.  Armiifermu;  odor  green  to 
white;  G.=6'6— 6*6.    5.  FseudomorphouB ;  (a)  after  galenite :  (&)  cemssite. 

Both  the  green  and  brown  colors  occur  among  the  pure  pno^hates  of  lead,  as  well  as  those 
containing  lime. 

Oomp.— S^'P+FbCl,  or  (flr^b  +  -AfPbCl)*r"  with  Ihne  often  replacing  part  of  the  lead, 
fluorid  of  calcium  part  of  the  cmodd  of  lead,  and  arsenic  acid  sometimes  part  of  the  phosphoric 
acid, = Phosphoric  add  15*7,  ozyd  of  lead  74*1,  chlorine  2*6,  lead  7-6=Pho8phate  of  lead  89*8, 
chlorid  of  lead  10-2=100.  Analyses :  1-3,  Kersten  (Schw.  J.,  Izl  1,  Pogg,  zzvL  489);  4^  6, 
Lerch  (Ann.  Ch.  Pharm.,  xIt.  828);  6,  7,  Sandberger  (J.  pr.  Ch.,  xlvil  462):  8,  Struve  (Kokach. 
ICin.  Buasl,  iii.  42);  0,  Wohler  (Pogg.,  W.  161);  10,  11,  Kersten  (1.  c);  12,  G.  Barruel  (1.  a) ;  18, 
Wohler  (L  a);  14,  Struve  (L  a);  16,  16,  Seidel  (Jahrb.  Mln.  1864^  222): 

P]}*P  PbOl    CaP    Ca«P 


1.  IGes,       brown orysL  89*27  9*66  022 

S.  Bleistadt,         *'  89*17  992  014 

a  Peullaouen,  cry^  89*91  1009  — 

4.  Bleistadt^  broum  oryst.  87*88  10-28  0*07 

5.  "                 **  88-42  9-67  0*20 

6.  EnM,yelUnooryiL  89*07  11*33  — 

7.  Krausberg,  green  89*16  10*47  — 

8.  BeresoTsl^  ywK-gn,  80*18  9*94  — 

9.  T^eadhills,  oranf/e-red  90*09  9*91  — 


0*85=100  Kersten.    G.=6-988. 

0*77=100  Kersten.    G.=7009. 
=100KerBten.    G.=7-O60. 

0*86,  i'e"?  0*77=99*31  Lerch,    G.=6*843. 

1-68,  fe*F  0*fi0=100*27  Lerch. 
——=100*40  Sandberger. 

=99*63  Sandberger. 

,  Fe,  ^0-69,  ?  Ir.=99*71  Strura  G.=6*715. 

=100  Wfihler. 


10.  Freiberg,  hrt>wn 

11.  Mies,  *' 

12.  NimisrUe 


2.  WWimuchpho8phai6  0fUme{Fdlyaph^ 

77*02  10*84  1*09  11*05=100  Kersten.  G.=6*092. 
81*66  10*64  0*26  7*46=100  Kersten.  G.=6*444. 
66*40      7*66     22*20,317*20,  Ss,j*e  6-60=99*96  BaxmeL 

8.  Chniainmg  arsenic  add. 


13.  Zsohopan,  wkUe  [1617]  2*30 

14.  Altai,  yel/ow  12*90  2*61 
16.  Badenweiler,  waoD^fdlow  16*11  0*66 
16.            '*         <iar&  oroii^  15*88    0*69 


^b  Pba 

72*44  10-09=100  W6h]er. 

73*40  10*18=99-04  Strnve.    0.=6*537. 

77*46  ^  Ca  2*40,  CI  2*64=99*27  SeideL 

77*46  ^  Ca  2*46,  01  VfuML  SeideL 


Hunt  found  the  oherokine  (a  specimen  receiTed  from  Shepard)  to  oonaist  of  lead  and  pkotphcrk 
acid,  with  less  than  1  p.  c.  of  other  material  (Am.  J.  ScL,  XL  zziy.  276). 

Spedmens  of  pyromorphite  from  Huelgoet  are  often  mixed  with  plumbogummite,  and  oontaii 
alumina  up  to  10  p  c.  (Damour,  Ann.  d.  M.,  IIL  xril.  191, 1840). 
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Pyr^  Ota—In  the  dosed  tabe  gires  a  white  sublimate  (chlorid  of  lead).  B.B.  in  the  foroeps 
ftises  easily  (F.=1'5X  coloring  the  flame  bhiiah-green ;  on  charcoal  ftises  without  reduction  to  a 
fflobule,  which  on  cooling  assumes  a  cnrstalline  polyhedral  form,  while  the  coal  is  coated  white 
from  chlorid,  and,  nearer  the  assay,  yeUow  fh>m  oxyd  of  lead.  With  soda  on  charcoal  yields 
metallic  lead ;  some  Tarieties  contain  arsenic,  and  give  the  odor  of  garlic  in  B.F.  on  charcoaL 
Witili  salt  of  phosphorus,  preriously  saturated  with  ozyd  of  copper,  gives  an  azure-blue  color  to 
the  flame  when  treated  in  O.F.  (dilorine).    Soluble  in  nitric  add. 

Obsw— Fyromorphite  occurs  prindpally  in  veins,  and  acoompanies  other  ores  of  lead. 

Occurs  at  PouDaouen  and  Huelgoet  in  Brittany:  at  Zsohopau  and  other  plaoes  in  Saxony;  at 
Przibram,  lOes,  and  Bleistadt,  in  Bohenua;  at  Sonnenwirbel  near  Freiberg;  CSausthal  in  the 
Harz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia;  Oomwall  (green  and  brownX  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumberland  (golden-yellow),  in  England;  Leadhills  (red  and 
orange  formerlyX  in  Sootiand;  Widclow  (dove-brown  and  )!^owish*green)  and  elsewhere,  Ire- 
land. 

Pyromorphite  has  been  found  in  good  spedmens  at  the  Perkiomen  lead  mine  near  Philadelphia, 
and  very  fine  at  Phenixville ;  also  in  Maixie,  at  Lubec  and  Lenox ;  in  New  York,  a  mile  soulii  of 
Sing  Sing;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  crystallizations 
of  bright  green  and  gray  colors,  in  Davidson  Co.,  N.  0. 

Named  from  Hp,  firt^  /<op^4,  fwrn^  alluding  to  the  crystalline  form  the  globule  assumes  on  cod- 
ing.   This  spedes  passes  into  the  following. 

Alt— Occurs  altered  to  galenite  (Pb  SX  oerusite  (^bCX  calamine  (2n*Si+]^  ealdte,  and 
limonite ;  to  galenite,  probably  through  the  action  of  sulphuretted  hydrogen. 


494.  MUEBTITB.  Sfinera  plumbi  Viridis  pt^  Fhunbom  arsenioo  mineraUsatum,  FoflL,  Hin., 
396,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Prwat^  J.  de  Phys.,  xxx.  394,  1*787.  Idem 
(fir.  Hosiers,  with  anal)  jFbt<ficn>y,  Mem.  Aa  Sd.  Paris,  1789.  ArsenikaliBches  Bleyerz  Laa^ 
Mm.,  ii.  224,  1794.  Griinbleien  pt,  Buntbleierz  pt,  Fkxikenen,  Traubenblei  pt,  Arsensaurea 
Blel  Qerm.  Arsenate  of  Lead,  Green  Lead  Ore  pt  Plomb  arseniat^  Fr,  Pyromorphite  pt 
ifi^  Mimetdse  Bnid,  Tr.,  il  694,  1833 ;  Mimetene  BKep^  Mln.,  1836 ;  Munetesit  Br^Oi,, 
Handb.,  289,  1841 ;  Mimetit  Haid,,  Handb.,  1846,  Qlocker^  Syn.,  1847.  Hedyphane  BnHh,^ 
Schw.  J.,  ill  11,  1830.    KampyUt  BrtiJtK.,  Handb.,  iL  391,  1841. 

443 

Hexagonal  0  A  1=139^  68' ;  6t=0-7276.  ObBcrved 
planes  as  in  pyromorphite.  0  A  2=120**  46',  O  A  2-2 
=124^  80',  1  A  1,  pyr.,=142^  29',  bas.,=80^  4'  (mean 
of  measurements  by  Scbabus).   Cleavage:  1,  imperfect. 

H.  =  3-6.  G,  =  7-0 -7-26,  mimetite;  5-4 -5-6, 
hed^hane.      Lustre  resinous.      Color  pale  yellow, 

Eassing  into  brown ;  orange-yellow ;  white  or  color- 
»9.     otreak  white  or  nearly  so.    Subtransparent — 
translucent. 

▼ar.— 1.  Orffmofv.  (a)  1%  eryttaU,   Schabns  fonnd  1  A  1  in  crystals 
from  Johanngeorgenstadt  143*  87',  79'  44',  142"  33',  79"  56',  143'  29',  80"  4',  143"  13',  80"-43' ; 
from  England,  142"  46',  79"  24' ;  from  Phenixville,  Pa.,  143"  18',  80"  80'  (Pogg.,  c.  297).  (h)  Oap- 
illary  or  filamentous,  especially  marked  in  a  yariety  from  St  Friz-soas-BeaYTay,  France ;  somewhat 
like  asbestus,  and  straw-yellow  in  color,    (c)  Oonertiionary, 

2.  CkUUferoua.  Hedyphane^  which  belongs  here,  is  colorless  and  translnoent,  in  crystals  and 
massiye ;- lustre  between  adamantine  and  greasy;  H.=3'6— 4;  G.=6*4— 6*6,  Kersten;  from 
Longban  in  Wermland,  Sweden. 

8.  O^niaining  much  photphoric  acid,  G(»m|>y2ifo,  fttxn  Drygill  in  Oumberiand,  has  G.= 7 '3 18,  and 
is  m  barrel-shaped  crystals  (whence  the  name,  from  ffc^vvA»(,  curved^  yellowish  to  brown  and 
brownish-red. 

Oomp.-3^b"is  +  Pb01,  or  ( A  l*b+VffPb01)"P»= Arsenate  of  lead  90-66,  chlorid  of  lead 
9'84 ;  but  with  phosphoric  usually  replacing  part  of  the  arsenic  add,  and  sometimes,  also,  lime 
part  of  the  ozyd  of  lead.  Analyses:  1,  Bergemann  (Pogg.,  lzzz.401);  3,  J.  L.  Smith  ( Am.  J.  SsL, 
IL  zz.  348);  8,  Wdhler  (Pogg.,  iv.  167);  4,  6,  Dufr6noy  (Tr.,  iU.  46);  6,  Rammelsberg  (Pogg., 
zeL  316) ;  7,  Strure  (Verb.  Min.  Ges.  St  Petersb.,  1867) ;  8,  Kersten  (Schw.  J.,  hdL  1) : 
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OZTGEN  OOMFOUKDe. 


Pb*lB    th^^     Oa»l«      ()9*P     Pba 


1.  Zacatecu,  yeUoto,  or,  90*07 

2.  PhenixTille,  ywK  89-62 

3.  Johanogeorgenstadt,    "  82'74 
4  Horhaosea  86*70 

5.  GomwaU  84'55 

6.  Cumberland,  Ocmpylite  71*70 

7.  Siberia  G.=:6-653  76*78 


0-84 
7-60 
2-16 
4-60 
19-00 
13-94 


8.  Longban,  Bedyphane 


6010 


—        9*92=99*99  BergBBMim. 

9-38=99*73  Smith. 

9  60=99*84  Wohler- 

10-40=98-26  Dnfi^noj. 

906=98-10  Dufr^oj. 

9-46=100-16  Bamm. 

9-83=100  StniTe. 

12-98  16-61  10-29=98-88  KerateiL 


1  for  the  Longban  hedjphane  1^  3-19,  Xb  28*61,^  87-46,  Oa  10-60,  Gl  3-06- 
^  to  Fb  01 11*70  (J.  pr.  Ch.,  xa  108).    Ratio  of  P  to  AB  m  campjrlite,  anaL  i 


MichaelBon  found  1 
2-93,  corresponding  to  Fb  01 11*7'0  (J.  pr.  OL,  xa  108).    Ratio  of  P  to  Zfl  in  campjrlite,  anaL  6, 
1  :  Si  (0*60  Ca  above  remoYed) ;  in  anal  7,  1  :  6 ;  hi  hedyphane  1:2;  and  of  Oa  to  Pb  in  tha 
hut  4  :  3. 

Bomejko  obtained  for  an  impare,^^arthy,  yellow  mimetite,  torn  Mina  Grande,  near  Arqoeros 
in  Chili  (Ann.  d.  K,  IV.  xiv.  146^  2fl  11*66,  P  613,  V  1-86,  Pb  68-31,  Ca  7-96,  Ou  0-92,  Pb  (3 
9-06,  £1,  Fe  11,  day  2,  "&  112=99*00.  Domeyko  does  not  cite  this  analyaia  hi  tho  laat  edition 
of  hia  mineralogy  ( I860).    It  is  associated  with  a  ranadate  of  lead  and  oopper. 

Pjrr.,  eto.— In  the  doaed  tube  like  pyromorphite.  B.B.  fhsea  at  1,  and  on  charcoal  gives  in 
B.F.  an  arsenical  odor,  and  is  easily  reduced  to  metallic  load,  coating  the  coal  at  first  with  chlorid 
of  lead,  and  later  wiUi  arsenous  add  and  ozyd  of  lead.  Gives  £e  chlorine  reaction  as  onder 
pyromorphite.    Soluble  In  nitric  add. 

Oba. — Occurs  at  Wheal  Unity,  near  Redruth  in  Cornwall,  and  at  several  other  of  the  Cornish 
mines;  ateo  at  Beeralston  in  Devonshire;  Roughten  Gill,  Drygill,  etc,  in  Cumberland;  former^ 
at  Leadhills  and  Wanloch  Head  in  Scotland.  At  St  Prix  in  the  Department  of  the  Saooe,  in 
France,  in  capillary  crystals ;  at  Johanngeorgenstadt,  in  fine  yellow  crystals ;  at  Neitschin^, 
Siberia,  in  reniform  masses,  brownish-red ;  also  at  Zmnwald,  and  Badenweiler.  The  Grystals  from 
Preobragansk  Bergwerk,  Siberia,  were  black  externally,  having  a  coating  of  pyrolusite,  hot  yellow 
within.    At  the  Brookdale  mine,  Phenixville,  Pa.,  crystals  of  pyromorphite  capped  with  mimetite. 

Named  from  /n/mr^t,  imfteUor,  it  dosely  resembling  pyromorphite.  Beadant*s  word  mimeieBe  Is 
inadmissible,  because  wrongly  formed.  8hepard*s  modification  of  it,  mtfiMtoie,  he  has  rejected  for 
mimetiU  in  his  last  edition.  MmOUe  is  the  correct  form  in  view  of  the  derivation.  Mohs  onited 
this  spedes  with  pyromorphite. 

Artil— Formed  by  fVising  together  arsenate  and  dilorid  of  lead,  and  dissolving  out  afterward 
the  excess  of  chlorid  (Lediartier,  C.  R.,  Ixv.  172). 

406.  WAQNEBXTB.    Wagnerit,  Fhosphorsanrer  Talk,  lUOu,  Schw.  J.,  xxdiL  269,  1821. 
ICagn^sie  phosphate  jFV.    Fleuroklas  BreWL,  Char.,  60,  193,  1823. 

Monoclinic.      C=71°  63',  Za/=95° 
25',  O  A  14=144^  26',  B.  &  M. ;  a  :  J  :  c= 

0-78664  : 1 :  1-045. 

0  A  i4=160^  W 
O  A  lwt=135  18 

0  A  i^'=:108  7 

U  A  14,  top,=108  50 
i-iAl-*=:116  85 

1  A  1,  Jfront,=112  6 


0 

i 

H 

1-8 

u 

1-2 

1 

l-S 

1-t 

H 

2-i 

« 

t-2 

^1 

/ 

i-^ 

— 

-2 

-1 

-1.^ 

Obeerred  nanM. 


-1  A  -1, 
1-2  A  1-2, 

iAi, 
1-i  A  1-i, 
-1-i  A  -1-J,« 
i-2At-2,   " 
i-i  A  i-iy  side, 


=127  83 
=142  48 
=138  54 
=106  4 
=119  0 
=181  4 
122  25 


Most  of  the  prismatic  planes  deeply  striated, 
diagonal,  imperfect ;  0  in  traces. 


Cleavage :  ly  and  the  ortho> 
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H.=5— 6'6.  G.=8-068,  tranflparent  crystal;  2*985,  imtrMisparent, 
Bammelsberg.  Lustre  vitreous.  Streak  wnite.  Color  yellow,  of  differ- 
ent shades ;  often  grayish.  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Oomp^— &g*1^+MgF,  or  (f  ]ilg+iKgF)«P=:Fhosphorio  add  43-8,  magoeala  St-l,  flnorine 
11-7,  magnesium  7*4=100.  AnalTseB :  1,  Facha  (L  c,  revised  bj  Bammelsberg) ;  2-4,  Bammels- 
berg (Fogg.,  bciT.  251,  40S,  Min.  dk,  849) : 


p 

ttg 

*e 

Oa 

F 

1.  41-78 

2.  40*61 
8.  41*89 
4.  40*23 

46-66 
46*27 
42-04 
88*49 

4-60 
4-69 
2-72 
8*31 

2*88 
1*66 
4-40 

617,  Wn  0-46=99-61  Faohfl. 
9-86=108-21  Bamm. 
ttful,  Si  0-65  Bamm. 
fffuL,    *"  0*96  Bamm. 

Pyr.,  •to«— B.B.  in  the  forceps  fuses  at  4  to  a  greeuish-ffray  glass ;  moistened  with  sulphuric 
acid  colors  the  flame  bluish-green.  With  borax  reacts  for  iron.  On  ftision  wi^  soda  eflbrvesoes, 
but  is  not  completely  dissolred ;  giyes  a  faint  manganese  reaction.  Fi^^  with  salt  of  phosphoms 
in  an  open  glass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  adds.  With  sulphuric 
add  erolves  ftunes  of  fluohydric  add. 

Oba^— This  rare  species  occurs  in  the  vallej  of  Hollgraben,  near  Werfen,  in  Sahsburg,  Austria, 
in  hrregular  veins  of  quarts^  trarersing  clay  slate. 

Named  after  the  Oberbeigrath  Waonkl 

Alt— In  a  specimen  of  apparontly  altered  wagnerite,  Bammelsberg  found  6i  98*81,  r  1*87,  ttg 
1-49,  Ca  2-58,  £l,  9e  1*41. 

406.  MONAZTTB.  Monadt  BreUh.,  Sdiw.  J.,  Iv.  801, 1829.  tfooadte  lad  orfhogr.  Mengite 
Brooke,  PhiL  ICag.,  IL  x.  139, 1831.  Bdwardsite  Shep.,  Am.  J.  Sd,  xzxii  162,  1837.  Eremite 
Shep^  ib.,  341,  1837.  Honazitoid  Henri^  J.  pr.  Gh.,  zL  21,  1847.  Urdit  FMtea  A  DahU,  Nyt 
Mag.  t  Kai,  xiil  1856. 

Monoclinic.  C=76^  14',  I^  J=:93*'  10',  0  A  14=188*^  8' ;  a  :  5  :  c= 
0*94715  : 1  :  1-0265.  Observed  planes :  (?,  rare ;  vertical,  i^,  i-i,  J,  i-2, 
i-^  ;  clinodomes,  1\  24 ;  hemidomes,  l-i,  -1-^ ;  hemioctaliedral,  1,  -1,  -jty 
1-2,  2-2,  3-3,  -2-1 


446 


Norwich,  Gt 

0  A  l.i=180^  6' 
O  A  -l-i=148  6 
(?Ai^=:108  46 
0  A  -1=183  89 
0  A  1=121  6 
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Watertown,  Gt. 

O  A  -2-2=12r  18' 

0  A  2-1=119  10 
<?  A  1-1=90 

1  A  1,  front,=106  86 
-lA-1,  «    =119  22 


Watertown,  Gt 


-2-*  A  -2-^,  front,=81**  4' 
i4  A  -l-i=140  40 
«'-<Al-i=126  8 
U  A  1-1=100  18 
i4  A  24=98  6 
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th 

gn 

Ce        La     An 

1.  Slatoiurt 

28*50 

n-»6 

2-10 

26-00    23-40    1-86 

2.        " 

28-06 

1-76 

37-86    27-41       tt. 

3.        " 

28-16 

kr. 

^. 

85-85*  82-42     1-66 

4.  B.  OhSoo 

28-6 

•"~ 

46-t       24-1       

'ladndMalBoDlO. 

640  oxTOEzr  oompotodb, 

1-*  A  -1-t,  top,=98**  12'       iri  A  1=118^  18'  1  A  /=138*  58' 

14  A  1=143  18  Uh  -2.i=120  10  i-l  A  24=150  50 

ir^  A  i-i,  jfront,=55  42  -2-^  A  24=152  56  a  A  14=131  52 

i4  A  7=136  40  -1  A  7=146  17  i4  A  ^-^=162  9 

t-iA-l=13163 

Crystals  usually  flattened  parallel  to  i-i.    Cleavage:  O  very  perfect,  and 
brilliant.    Twins:  composition-face  O. 

R=5-6-5.  G.=4-9-6-26:  5-203,  N.  C,  Genth;  5-11,  Ural,  Koks- 
charof ;  5-19— 6-26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brownish-hyacinth-red,  dove-brown,  or  yellowish-brown.  Subtransparent 
— subtranslucent.    Bather  brittle. 

Ck>mp^Ce,  La,  l)i,  tiAf  ^.  ThA  later  analjsif  of  Hermaim  (1864)  glToa  tii«  O.  ratio  for  Ce 
La,  tK  to  ¥h  to  F=9 :  6 :  26.  Analyaea:  1,  Kersten (Pogg.,  zlyiL  886);  2,  Hermann  (J.  pr.  Ql, 
zzziiL  90);  3,  id.  (ib.,  zdiL  112);  4,  Damonr  (Ann.  Gh.  'Bbjn^  m.  IL  445): 

Oa 

1-68,  &  and  ¥i  ^.==101*49  Eenten. 
1-46,  Ag  0-80,  t^  «r.  =99-69  Hermann. 
— ^  "&  1*50=99*47  Hermann. 
— ^  insoL  1*6=100  Damour. 

Thoria  was  detected  in  monadte  both  bj  Benselius  and  WoUer,  though  not  bj  Hennaon.  Tin 
waa  detected,  with  the  blowpipe,  b j  Boae  in  the  Amerioan  mooaiite. 

Shepard  found  in  hia  edwardsite  (L  c.)  7*77  p.  a  airoonia,  4*44  £],  3-88  Si,  with  56-68  Ce,  La, 
and  26*66  r ;  but  rejecU  his  reaulta  in  the  last  edition  of  his  ICineralogy,  referring  both  edwardsite 
and  eremite  to  monaaite. 

Var«— The  crystal  affording  the  author  the  abore  angles  (f.  447)  was  a  fine  one  with  polished 
feces,  well  calculated  for  accurate  measurements.*  Hermann  giyes  the  angle  /A  7=92**  80  ;  Breit- 
haupt,  94''  35'. 

Desdoiseauz  obtained  for  crystals  from  the  auriferous  sands  of  B.  Qhioo,  in  Antuxinia  (Ann. 
Ch.  Phys.,  m.  IL  4461  /A/=98'  20',  /A»^=186'  30',  76**  15'  «A-l-i=127%  Oa-1-*= 
ISd*"  30',  -1  A-l=107''  (oMrlyX  -I  A  1h=143'*  40'.  Sloksohaiof  has  measured  CEyatals  ftom 
Mt  Dmen  and  the  river  Sauarka,  and  found  /a  /=98'  22',  C=76'  14',  0  A  2-i=119'  10',  O  A  1-4 
=188'  9',  1  A  1=119'  28',  -1  A -1=106"  44',  Oa1h=143**  2',  OA-l-t=129°  69';  the  feces 
were  not  very  even,  and  his  results,  he  states,  were  therefore  not  very  exact 

"Pyr^  #10.^-63.  inftisible,  turns  gray,  and  when  moistened  with  sulphuric  add  colors  the 
flame  bluish-green.  With  borax  gives  a  bead  yellow  while  hot  and  colorleas  on  ccxding;  a 
saturated  bead  becomes  enamel-wUte  on  flaming.    Difficulth-  soluble  in  muriatic  add. 

Obs. — ^Monaaite  was  first  brought  by  Fiedler  fh>m  the  Ural.  It  occurs  near  Slatouat  in  the 
Ilmen  lltn.,  in  granite,  along  with  fleeh-red  feldspar;  also  near  the  river  fianarka,  in  the  Ural; 
near  Notero  in  Norway  {wrdUe\  in  oystals  sometimes  1  in.  across ;  at  Schreiberhan,  with  gado- 
Imite  (a.=4-9).  In  the  United  States  it  is  found  in  small  crystals  from  i^  to  |  in.  long,  with  the 
sillimanite  of  Norwidi,  and  sparingly  with  the  same  mineral  at  Chester,  Gt  A  few  minute  ciTstals 
{firemUe  of  Shepard)  were  foimd  in  a  boulder  of  albitic  granite,  oontainfaig  also  a  few  minnte  auroons 
and  tourmalines,  m  the  northeastern  part  of  Watertown,  Ct  GkK)d  crystals  are  obtained  with 
the  sillimanite  of  Yorktown,  Westchester  Oo^  K.  Y.;  near  Growder's  Mountain,  N.  G. ;  and  in 
gold  washings  on  Todd^s  branch,  Ifedrlenbuig  Go,  N.  G.,  with  garnet^  ^rcon,  and  diamond. 
Found  also  in  the  gold  waahings  of  Rio  Ghioo,  in  Antioquia. 

Named  from  />««^w,  io  he  aoSiary^  in  allttsion  to  its  rare  occurrence. 

MowusUoid  Hermann  (J.  pr.  Ch.,  xl.  21).     This  mineral  is  monadte  In  ciyitallisation  and 
external  diaracters.    H.=6.     G.= 5-281.     Hermann  states  that  the  brown  color  is  distinct 
Hermann  obtained  in  his  analysis : 
1^17-94      Ce  49-35      La  81*80      Oal-50      tt  1-36,  subst  like  tantalum  6-27,  Ag,  9e  ^.=97^2. 

B.B.  infhslble.    With  the  fluxes  like  monaaite. 

497.  TuBmBcn  Leoy^  Ann.  Phil.,  xvilL  241, 1828.    Tumerite  is  isomorpLoos  with  monaaite, 
*  Am.  J.  Sd.,  TTTJii,  70,  1888.    Fig.  8  in  that  artide  is  auoon,  and  not  monaaite. 
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and  Vke  it  in  cleavage  and  color,  and  maj  be  tiie  same  spedeo. 
crystals ;  the  original,  Arom  1ft  Sorel  in  Daaphinj 
(meamired  bj  Lbtj,  Marignac^  Phillips,  and  Bes- 
cloizeauz);  later,  from  Santa  Brigritta,  near  Ruaras 
in  the  TaTetsoh  valley,  Alps  (measured  by  vom 
Rath).  The  accompanying  profile  flgnre  is  from 
Yom  Bath  (Pogg.,  czix.  247),  but  reversed  in  posi- 
tion so  as  to  make  it  correspond  with  the  above ; 
moreover,  the  plane  of  pexfect  cleavage  is  made 
the  basal,  as  in  monazite,  instead  of  i-i,  that  so 
made  by  v.  Rath.  Some  of  the  angles  are  as 
follows :  those  unaccredited,  v.  Bath's  calculated 
results,  from  l-t  A  1=141'  2S',  l-*  A  1  =  143'  44', 
i-i  A  l-i=181'  68';  those  with  Dx.  aflClxed,  Des- 
doizeauz's  ditto,  from  t-t  A  l-t=100,  i-i  A  1 -1=126' 
31',  14  a  U=96**  20';  those  with  M.,  P.,  Ll,  af- 
fixed, measurements  by,  respectively,  ICariguao^ 
Phillips,  Levy: 


It  is  known  only  n  rare 
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/A  7=93'  60' 

«A/=186'66' 

«A1=191M»1' 

OAl.i=130  3 

"       136  48  Dx. 

"        119  8  B. 

OA-l-t=142  16 

"       137  22  Ll 

U  A  1=126  16  & 

0  AW- 102  42 

"       136  48  M. 

*•        126  80  Dx. 

0  A -1=133  0 

t^Ai.2=164'  58' 

"        126  26  It 

0  A  1=121  16 

1-f  Al=148  44 

i4A2-t=160  66 

f.|A-l-f=140  2t 

"       148  30  Dx.,  P. 

**          160  49  Dx. 

^  "           140  40  Dx. 

-W  A -1=149  86 

160  56  P.,  M. 

WAl.<r=127  16 

"         149  44  Dx. 

"          160  68  B. 

"         1«6  31  Dx. 

"         149  88  P. 

U  A  l-i=131  68 

"         126  31  M. 

«Al-i=  99  24i 

"*          181  60  It 

iH  A  3-3=168  96 

"          100  0  Dx. 

"          181  65  P. 

"           163  17  Dx. 

"           99  40lu 

i-i  A  2-^=145  48i 

"          168  62  P. 

"          100  26  M. 

»          146  67  Dx. 

""          162  66  IC 

«A2-i=96  8 

"          146  10  P. 

w  A  2-2=142  6 

«  A -1=131  41 

"          146  68  It 

141  16  M. 

131  66  Dx. 

1-iAl-i,  top,=86  4 

Tumerite  is  described  as  having  H.  aboye  4 ;  lustre  adamantine ;  color  yellow  or  brown ;  streak 
white  or  grayish ;  transparent  to  translucent  Children,  after  some  unperfect  trials,  made  out 
that  it  contained  alumina^  lime,  magnesia,  a  little  iron,  with  no  titanic  add,  and  very  little  siHca. 
At  Mt  Sorel  it  occurs  with  quarts,  albite,  orthodase,  crichtonite,  and  octahedrite ;  and  in  the 
Tayetsdi  valley,  with  quarts  crystal  and  octahedrite  In  talcose  schist 

498.  TRZPHTLini.    Triphylin  I^teha,  J.  pr.  Oh.,   ill  98,  1834,  v.  319,  1836.    Tetraphylin 
Benkf  Arab.,  xv.  1885.    Perowskyn  M  NardenOBim. 


Orthorhombic 
1-211  : 1 :  11504. 
1-z,  ft ;  1-?,  f  J. 


J  A  /=:98^ ;  O  A  1-»=129^  88',  Tschermak ;  a:h:c=: 
Observed  planes :    O ;   vertical,  i-i,  ^  i-2 ;  domes,  f-l. 


82' 


7A/,ov.a,=82°  <?Al-i=183° 
/Af-i=181  OAft= 

7Ai-2=162  80      <?Af2= 
/A  l-t=135  8        OA|-i=180  54 
i-2  A  i-2=188  1-i  A  1-i,  ov.  (?,=87  4 

Faces  of  crystals  usually  uneven. 
Cleavage :  0  nearly  perfect  in  unal- 
tered crystals.    Massive. 

H.=6.      G.=8-54  — 8-6;    3-545— 
3*561,  Bodenmais,  Oesten.    Subresin- 


Nbfwidi* 


Bodenmais. 
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ons.     Color  greenish-gray  ;  also  bluish ;  often  browniah-black  externally ; 
Streak  grajisii-white.    Translucent  in  thin  fragments. 

Ocmp^tt,  iftn,  til)'1^,  Fucha  Oetten's  analysia,  whidi  was  made  <m  the  pure  mineral 
wholly  unaltered,  sustains  Fuchs's  formula.    0.  ratio  for  Fe+Mn,  Ll  +  ^a+Ag=2  : 1. 

Analyses:  I,  Fuobs(J.  pr.  Chu,  Ui  98,  y.  319);  2,  8,  Bammelsberg  (Pogg.,  Ixxxv.  489);  4^ 
Baer  ( Aroh.  Fharm.,  n.  hiL  374) ;  6,  G.  0.  "^ittstein  (Viert  pr.  Pharm^  i.  506) :  8,  Gerlach  (ZR. 
nai.  Yer.  Halle,  Ix.  149);  7,  Oesten  (Pogg^  cviL  438);  8,  imperfect  anaL  by  ^rcelius  and  N. 
Nordenskidld  (Jahieeb.,  zy.  2U): 


P 

»e 

iSn 

fig 

Oa 

u 

»a 

i 

Si 

a 

1.  Bodenmais 

41-47 

48-67 

4-70 

._ 

3-40 

0-63 

0-68=99-85  Pacha. 

2.        " 

89-36 

41-42 

9-48 

_ 

7-08 

1-07 

0-85 

l*28=:99-98  Ramm. 

8.        » 

40^2 

39-97 

9-80 

— 

... 

7-28 

1-46 

0-58 

0-25 

=100-05  Bamm. 

4.         " 

86*36 

44-62 

6-76 

0-78 

1-00 

5-09 

616 

1-19 

1-78 

=100-59  Baer. 

6.         " 

4109 

36-61  11-40 

0-48 

— 

6-47 

0-87 

0-07Ped-Sl 

l-OSrsOO'OS  Wittst 

6.         " 

40-82 

86-64 

9-06 

1-97 

0-68 

6-84 

2-61 

0-85 

=98-16  QwL 

7.        " 

44-19 

88-21 

6-63 

2-89 

0-76 

7-69 

0-74 

0-04 

0-40 

=100-05  Oesten. 

8.  Finland 

42-6 

38*6 

121 

1-7 



8-2 

=103-2  Bera. 

The  exoess  in  the  analysis  of  the  Finland  mineral  (tetraphyline)  is  supposed  to  be  owing  to  an 
incorrect  determination  of  the  lithla. 

Pyr.,  elo^— In  the  dosed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B3.  Aises  at  1'6,  coloring  the  flaiine  beanfeiAil  litfaia-red  in  streaks*  with  a  pale 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverised  mineral  moistened  with  sulphuric  add  is  treated  on  a  loop  of  platinum  wire.  With 
bwax  gives  an  iron  bead;  with  soda  a  reaction  for  manganese.    Soluble  in  muriatic  add. 

Obs^Triphylite  occurs  at  Babenstein,  near  Zwiesel,  hi  Bavaria;  and  £  461  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  calnnet  of  B.  P.  Greg,  Jr.,  having  the  appearance  of 
bdng  altered;  also  at  Keityd,  hi  Finland  (perowskine  or  tetraphyline) ;  Norwidi,  Mass. 

On  ciysi,  Tschermak,  Ber.  Ak.  Wien,  xlviL  282 ;  B.  P.  Greg,  this  Ifin.,  406,  1864 ;  Dana,  ih. 

Named  from  rp^t,  three-foH  and  ^«X4,  family,  in  allusion  to  its  containuig  three  phoephates. 

AIL— Triphylite  and  tripUte,  like  other  minerals  containing  protoxyd  of  manganese,  undergo 
easy  alteration  bv  oxydation  and  hydration ;  and  the  former  also  by  losing  its  alkalies.  The  see- 
quioxyd  of  iron  in  Wittstein^s  analysis  (anaL  6)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  HnBROBm.  Heteposite  AOuaud,  in  an  Art  by  Vauqiuim,  Ann.  Ck.  Fhys.,  xxx.  294^  1836. 
Heteroeite,  Heterozite,  AUuatid,  Ann.  Sd.  Nat,  viii.  846,  1826. 

CleavablB  massive  and  lameUar;  cleavage  stated  to  be  in  three  direetioDS,  unequal,  affording 
an  oblique  pri^  of  100M01^  H.=6-6-6 ;  a.=3-62,  or  3-89  after  Airther alteratioD^  Dofr^oy; 
lustre  reshious,  or  like  that  of  apatite;  color  greenish-  and  bluish-gray,  becoming  violet  and  aol^ 
metallic  on  exposure.  Sduble  in  adds,  with  a  slight  residue  of  silica.  B.B.  fUses  to  a  deep  brown 
submetallic  enameL  Found  In  pegmatyte  near  limoges,  Dept  of  Haute  Vienne,  I^anoa,  an^  eepe* 
dally  at  the  quarries  of  Bureaux.  Named  heteroaUe  from  f  r<f»o(,  oOusr  or  digertni^  but  misspelt  bj 
Yauquelin. 

B.  PsEUDOTRiFuni  Elvm^  Orykt,  2  Aufl«,  537,  wUh  anaL  by  Delffs.  Besembles  tripiite;  bat 
occurs  incrusting  triphylite  at  Babenstein,  Bavaria,  to  the  alteration  of  which  its  formation  is 
owing. 

a  ALtUAUDin  DonuMT,  Ann.  d.  IL,  FV.  xiiL  341,  1848  [not  Alluaudite  JBsniAarck'].  In 
nodules,  or  massive,  with  three  rectangiUar  deavages  as  in  tripiite,  two  rather  easy,  t&e  other 
less  so.  H.=4— 5 ;  G. =3*468,  Damouc  Color  brown,  brownish-red  at  the  edges  by  transmitted 
light;  powder  brownish-yellow.  B.B.  fhses  easOy  to  a  black  magnetic  g^ule.  Dissolves  in 
muriatic  add  with  evolution  of  dilorine.  Supposed  to  be  altered  tripiite,  and  conies  from  Ohan- 
teloube,  near  Limoges. 

D.  AUand  Urip/nyUkfrom  Norwkh,  Mam,  The  Nonridi  mineral  is  found  only  in  crystals,  some 
an  indi  long  and  wide,  associated  with  spodumene  in  quartib  The  crystals  vary  much  in  their 
angles;  the  fiices  are  smooth  hut  hardly  pdished.  The  following  ang^  were  obtained  by  tiie 
author  from  8  crystals  (the  right-hand  ui  is  here  accented): 

L            XL              nL  IV.      V.      VL  Vn.    VIIL 

<-2a<.2'                            128*  13r-182'  127M80i'  180^    1»'    134'  128'     180' 

i.2Ai4  118  113  108  108 

i-iAiJi  121i-122  120  116      118-119 

0AM  181  129^138 

i-S  A  1-1  lOlj-102 


/ 
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V.     VL    vn.  vni. 

93*     100'       90* 
SS^  80        90 

Many  of  the  cryitala  have  a  monocUnic  form,  while  others  are  orthorhombio;  but  the  latter  is 
tiie  normal  form ;  tiie  obliqnity  having  resnlted  flx>m  some  movement  in  the  eudosing  rock  after 
the  crystals  were  made.  They  dosely  resemble  in  form  the  crystals  firom  Bavaria.  Cleavage  not 
distiuct.  Color  blade;  streak  brownish-red;  opaque;  brittle;  H.=r6'6;  G.=2'876,  Craw.  In 
composition,  quite  near  allnaudite,  as  observed  by  Mallet  Brush  found  the  interior  of  a  crystal 
true  triphylite,  wilii  color  myish-green;  H.=6,  and  Q.  =3*584  (Am.  J.  ScL,  IL  xzziv.  402). 

Analyses:  1,  DufMnoy  (Ann.  Oh.  Phys.,  xli.  842);  2,  Bammelsberg  (Pogg.,  Ixxxv.  439);  8,  Fuchs 
(J.  pr.  Oh.,  ^  98,  V.  819);  4,  Delfh  (L  a);  5,  Damonr  (L  a);  6,  7,  W.  J.  Craw  (Am.  J.  ScL,  IL 
zl  99);  8,  J.  W.  MaUet  (lb.,  xviii  88): 

1^       9e     Sn     j'e      An    Oa    ti     £[      Si 

1.  Limoges,  ffeterog&e        41*77 34*89  1768 4'40  0-22=98-86  Dufr^noy. 

2.  *•  "  82-18  31-46  80*01 6*86  =100  Eamm. 

8.  Babenstein,  JP^eudoir.     36*70  48*17    8*94 5-30  1-40=99*61  Puchs. 

4.  *'  "  36-71  6100    8*07 4*62   — ,  ins.  070=100  IX 

6.  AOumdUe  41-26  26*62    1-06   23*08 2*66  0*60,  *a  5-47 =99-78  D. 

6.  Norwich,  Mass.  41*86  27-36  84-70 1-97  2-27  2-u7   ^  iig  *-.,  insoL  0*29 

=  10001  Craw. 

7.  "  "  44-64  26-02  23*30 1*61  2-20  2-07   ^  Mg  <r.,  tosoL  0-80 

=100-14  Craw. 

8.  **  "  (1)48*04  29-60  22-69 0*09  1-79  2*06   ^,Mg 0*73= 99*79  M. 

Beieroaite^  by  Bammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  add,  and  water  18-67 : 
18*13  :  6-64,  and  was  made  on  a  brownish-violet  specimen  having  (}.=8-41 ;  by  Duft^noy*s,  8 : 
6  : 1.  FrntdoiripUie  oomspondB  nearly  to  9  :  10  :  2.  AUuaiudUB  gives  approximately,  suppos- 
ing the  manganese  to  be  protozyd,  as  stated  in  the  analysis,  for  the  0.  ratio  for  It,  S,  r,  d= 
6  :  6  :  18  :  2 ;  and  the  Norwich  mineral  1  :  9  :  16  :  1.  It  is  useless  to  write  formulas  for  these 
compounds  until  the  state  of  ozydation  of  the  iron  and  manganese  has  been  more  precisely  ascer- 
tained; and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

MSLAHGHLOB  Fueh$  (J.  pr.  Ch.,  xviL  171)  is  altered  triphylite  according  to  Snmann  (this  Min., 
4th  ed^  618X  ^^  ^^  *  phosphate  of  iron  from  Babenstein,  contaiLing,  in  100  parts,  88*9  sesquioxyd 
and  8-87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  aud  9  to  10  p.  a  of  water ;  it  occurs  on 
triphyUte.    The  name  allodes  to  its  blaokish-green  oolor. 

499.  TRIPUTB.  Phosphate  natif  de  fer  melang^  de  manganese  (fr.  Limoges)  Fotig.,  J.  de  M., 
id.  296, 1802,  Ann.  Gh.,  xlL  242, 1802.  Eisenpedieni  pt  TTsm.,  1808.  Manganese  phosphate 
Xaoos,  TabL,  L  169,  1806.  Fhosphonnangan  Kant,,  TU)L,  72,  1808.  Mangandse  phosphate 
ferrifbe^  A,  TabL,  1809.  Triptit  ffaumu,  Handb.,  1079,  1813.  Eisenapatit  Ae%s,  J.  pr.  Oh., 
xviii.  499,  1839.  Zwiselit  BreUh^  Handb^  iL  899,  1841.  Phosphate  of  Iron  and  Manganese. 
Zwieedit  Glock,  8|yn.,  244,  1847. 

Orthorhombic.  Imperfectly  ciystalline.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4— 5-5.  G.=3-44— 8-8;  8*617,  fr.  Peilaa,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent— opaque.  Fracture  small 
oonchoidal. 

OoAp.^&*1^+BF,  V.  Eobell,  with  &  in  anaL  8  =1  j*e+f  An,  and  B=:l  Oa+2Mg+3Fe^ 
iddch  gives  for  the  percentage  composition.  Phosphoric  arid  82-7,  pfotox.  iron  16*6,  protox.  man- 
teee  32*2,  ifon  6*^  magnesium  1*8,  oaleium  1*6,  fluorine  8*8 =100.    Analyses:  1,  BerseUns 
bw*.  J.,  xxviL  70);  2,  Bergemann  (J.  pr.  GSl,  Ixxix.  414);  8,  v.  Eobell  (J.  pr.  Oh^  xcO.  890);  4» 
~  I  (J.  pr.  Oh.,  xviiL  499);  fi,  Bammelsberg  (4th  SuppL,  247): 
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1^        te     iin    Ag   Oa      fTa         9e     Si    F       fi 

1.  Limogw  32-8     31-9    8«-6     —  3-2»     — =100-6  BeneKiiB. 

2.  PeOaa  32*76    81-72  30*83  082  119    0-41*>       1-66  0*23   1-28=  100*29  BMgem. 

3.  Schlackenwald    83-86    26*98  30*00  8*06  2*20  &lr.  8*10  =104-18  KobelL 

4.  ZuMseliU  [36*60]  3644  2034 j'e4*76  0*68  8*18   =100  FQohB. 

6.  "  80*83    41*42  23*26 6*00   =100  : 


*Fhoq>li«toorUiiia 


'With  I 


»IiO. 


Yon  Kobe11*8  analjaU  beoomea,  od  oombliimg  the  fluorine  with  Fe,  Ga,  Mg,  1^  83*86,  ^e  19*86, 
An  80-00,  Fe  6*64,  Ug  1*88,  Oa  1*67,  F  8*10=100'76. 

Pyr.,  etc.— B3.  mees  eaafly  at  1*6  to  a  blade  magnetio  e^obole;  moiatened  with  sulphurio 
add  colors  the  flame  bluish-greezL  With  borax  in  O.F.  giyea  an  amethTstine  colored  glaaa  (man- 
ganeee);  hi  B.F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  Wil£  sulphnric 
add  eTolyes  fluohydiio  acid.    Soluble  in  muriatio  add. 

Oba.— Found  hf  Alloand  at  Limoges  in  France,  in  a  vein  of  qnaits  in  granite^  accompanied 
by  apatite;  oocnrs  also  at  Peilau  m  Silesia. 

Zwieadiie^  a  doTe-brown  variety,  was  fonnd  by  Fadis  near  Babenstein,  1  league  from  Zwiesel, 
m  Bayaria,  in  quara  (G.=8*97  Fudis).  Fncfas  in  his  Bfineralogy  suggests  its  relation  to  triplite. 
It  is  stated  to  nave  a  rather  perfect  basal  deavage;  a  brachydiagonal  litUe  distinct;  and  a  pris- 
matic parallel  to  a  prism  of  129**  very  imperfect 

Alt.--Often  occurs  coated  with  ozy d  of  manganese  as  a  result  of  its  alteration. 


Prismatoidischdr  ^nkphyUit 


600.  HOPIOTB.    AwMtor,  Trans.  B.  Soa  Edfaib.,  x.  107,  1826. 

BreOK,  Ghar.,  88, 1832. 

Orthorhombic.  /A  7=101%  O  A  l-t=133^  19',  Levy ;  a:h:  (?=l-0607 : 
1  :  1*2131.  ObBerved  planes  as  in  the  annexed  figure,  with  also  2-ty  3-i, 
and  i-8. 


462 


^k 


0  A  1<=188°  60' 
1-*  A  1-1,  ov.  0,=97 
6>  A  2-1=119  47 


2  A  2,  brach.,=87» 
40         2  A  2,  macr.,=106 
2  A  2,  bas.,=140 


8' 


II 


\^ 


Cleavage :  i4  highly  perfect.    Plane  O  striated.    Also  in 
reniform  masses,  and  amorphous. 

H.=2-5— 3.  G.=3-76— 2-85.  Lustre  vitreous;  i-i 
somewhat  pearly.  Color  grayish- white ;  reddish-brown 
when  compact.  Streak  white.  Transparent — ^translu- 
cent. 


Pyr.,  •tou^DisaolTes  without  efferyeaconoe  in  muriatio  or  nitric  acid, 
and  ia  alowlv  alfected  by  aulphuric  acid.    BJB.  gives  out  water,  and  then 
meltfl  with  difBcoltj  to  a  dear  oolorleaa  globnlei  tinging  the  flame  green. 
The  globule  obtained  with  borax  remains  dear  on  cooXtag.    With  soda  it  aflbrds  a  scoria  iriiidi 
ia  yellow  when  hot,  and  giyes  out  copious  ftunes  of  sine  and  some  of  cadmium.    The  ftiaed  min- 
eral forms  a  fine  blue  glass  with  a  solution  of  cobalt     Hopeite  is  supposed,  therefore,  to  be  a 
hydrous  compound  of  phosphoric  acid  and  ozyd  of  zinc,  with  a  small  portion  of  oadminm.    K. 
Nordenskiold,  Jahresb.,  y.  198,  1825. 
Obs.— Found  in  the  calamine  mines  of  Altenberg,  near  A.ix  la  Ghapelle. 
Kamed  in  honor  of  Prof.  Hope  of  Edinburgh. 
The  anfl^  of  H  A  i-l  in  hopeite  Lb  near  i-S  A  t-i  in  flsdieiite. 

601.  BERZBXJITB.  Beraeliit  ioiAn,  Ann.  Ch.  Fharm.,  zxziT.  Sll|  1840.  Magnesian  Fhar- 
macolite  DanOf  Min.,  239, 1844.  Qhaux  arseniaftte  anhjrdre  Jh^fir,  Bersdit  FotdL,  Hsodb.,  49ft, 
1846.    Kiihnite  R  db  K,  Uul,  481,  1852. 

Massive,  with  cleavage  in  one  direction. 

H.=5--6.    G.=2*5§.    Lustre  waxy.    Oolor  dirty-wiiite  or  honey-yel- 
low.   Brittle. 
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Oomp^Oa^  Ag,  An)*  2«*.    a  ratio  for  ^  Issl  :  H.    AnalyBos :  Kuhn  (L  a) : 


Ib 

Ca. 

«g 

An 

ign. 

1.     68-61 

23*22 

15-68 

2*18 

0-30=99-84  Kilhn. 

2.    6646 

20-96 

36-61 

4*26 

2-96,  inaoL  0'23=100-47  KQbn. 

Another  partial  analysia  gare  Oa  21*81,  Ag,  An  1'7'0'7. 

Pyr^  ailo^-BJB.  ininiaible,  bat  tnma  gtaj.  With  aoda  on  oharooal  giyea  an  arsanioal  odor; 
irith  aoda  on  platinum  foil  ftiaea  with  ofllBirYeBoenoe,  and  gives  a  mapganeiw  reaction.  Sobible  in 
nitric  add. 

Oba«— Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

602.  OARBONITB.    CtanniDapath  StrndbmytTj  Pogg.,  buz.  891, 1869.    Oarmine  Spar.    Oar- 

minite  Dana,  Ifin.,  410,  1864. 

Orthorhombic.  In  dnfiters  of  fine  needles.  Also  in  spheroidal  fonns 
with  a  columnar  structiire.  deavage  parallel  to  the  faces  of  a  rhombic 
prism. 

H.=2'5.  G.=4*105.  Lnstre  vitreons,  bnt  cleavage  pearly.  Color 
carmine  to  tile-red ;  powder  reddish-yellow.    Translucent.    Brittle. 

Comp.~0.  ratio  for  Pb,  P%  &=lf  :  9  :  1*7 ;  or  for  bases  and  add  2 :  3,  or,  Jess  nearly,  8 :  6. 
Sandbe^^  and  Muller  adopt  the  latter,  and  write  the  formula  :^b*  As+6  9e  As.  Analysia  by 
B.  Muller  (Pogg.,  dlL  346): 

Is  4911  9e  80-29  :^b  24*66=108-96. 

Pyr.,  silo<— B.B.  on  charcoal  ftises  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapws ; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change. 
SofaiUe  hi  nitric  add. 

Oba«— From  Horhansen  in  Prussia,  12-16  nt  N.B.  of  the  town  of  Nenwred  on  the  Bhine^  with 
beadantite  and  quarta  in  a  mine  of  limonite. 

603.  AMBLTOOMTTB.    Amblygonit  BrdOu,  Hoflm.  Kin.,  !▼.  b,  159, 1811,  Handb.,  483. 


Triclinic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73^  20' 

0^L  back,=87 40 
Oa/=111  80  » 
O  A  edge  7/7=78  801 
<?a2h=105  20 


7At.f=186^  80' 

7Ai.2=165  80 
r  A  t.5=97  60 

7a  2-1=107  80 
^4A24,  ov.  7,=142  80 
iA  A  H  adj.,=181  60 
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Oeava^e :  0  perfect ;  i-i  nearly  perfect,  an^le  between 
tliese  c&avages  104|-^ ;  also  7  imperfect.  Usudly  massive, 
deavable ;  sometimes  columnar. 

H.=6.  G.=8— 811;  8-046,  Hebron,  Brush.  Lustre 
pearly  on  face  of  perfect  cleavage  {O) ;  vitreous  on  ^1,  less 
perfect  cleavage-face ;  on  cross-fracture  a  little  greasv. 
Color  pale  mountain  or  sea-green,  white,  grayish,  brownish-  Hebron,  Me. 

white.    Subtransparent — ^translucent.    Fracture  uneven. 
Optical  axes  very  divergent ;  plane  of  axes  nearlv  at  right  angles  to  i-t ;: 
bisectrix  of  the  acute  angle  negative,  and  parallel  to  the  ec^e  0/i-%\ 
Desd. 


Oon|».— Perhaps  (i(U  Jra)*+|  Xl)"  1^,  with  aoMiiiUk  of  the 
Analyses:  1,  Beraolins  (Qilb.  Ana.,  Izr.  831)|  8,  Bammelaberg  (Pogg., 

86 


nplaoed  br  fiaoriae.. 
[▼.866,  Mm.  Gb.,  859): 
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1.  Ghnndorf  56-69      85-69      911      Ben. 

2.  Arnadorf;  O.sS'll  (}) 47*58      36-88      6-68       8*29      0*43      8-ll=102-«7 

In  three  trials  ^  ahimina  was  fonnd  to  be  86*26,  86*62,  and  86*89  p.  a  Rammetebeiv  deducet 
tiie  fonnida  (£l*P«+ft*FV(Al'F>+BFX  B  standing  for  Htliinm  and  sodium ;  Boee  writes  (2  &• 
P-h2ilF)+(Al«F«+AP0»). 

Pyr^eto.— In  the  dosed  tnbe  yields  water,  which  at  a  high  heat  is  add  and  corrodes  tiw 
|das8.  B.B.  ftises  easily  (at  2)  wtthintomesoence,  and  becomes  qpaqne  white  on  oooUng.  Gdocs  tlM 
flame  yellowish-red  with  traces  of  green ;  the  Hebron  yariety  gives  an  intense  lithia-red ;  mois- 
tened with  sulphnrio  add  gires  a  blnish-green  to  the  flame.  wHh  oobaH  sohition  assumes  a  de^ 
bine  odor  (alumina).  "With  borax  and  salt  of  jdiosphoms  forms  a  transparent  colorieea  giMS, 
In  fine  powder  dissdyes  easily  in  sulphuric  add,  more  slowly  in  muriatia 

Obfc  Occurs  at  Ohursdorf  and  Amsdorf;  near  Penig  in  Saxony,  where  it  is  associated  with 
tourmaflne  and  garnet  in  granite ;  also  at  Arendal,  Norway.  In  the  U.  States,  in  MalDe,  at  Hebm, 
imbedded  in  a  coarse  granite  in  niasses,  sometimes  weU  crystallised,  with  lepiddite,  alMte,  quarts^  red, 
men,  and  bhu^  tourmaline,  apatite,  and  raroly  cassiterite ;  also  at  Ht.  Idea  in  Paris,  8  m.  torn 
Hebron,  with  tourmaline.  The  Hebron  crystals  haye  rather  rough  fkses,  admitting  only  of  approad- 
matiye  measurmnent,  and  are  occasionally  1  in.  tiiick  and  2  in.  long  (Am.  J.  ScL,  11.  xxxSr.  ttS^ 
The  anffles  aboye  are  from  measuremento  by  the  author  of  Hebron  crystals.  Desdotaeaox  o^ 
tafaied  from  the  deayages  of  the  Hebron  mineral  0  (p)  A  i-i  (m)=106^ ;  0(p)A  JU)=W  SO', 
/(O  A  H  (m)=136''  (075i,  lyll  357.  Pogg.,  cxxiiL  188). 

The  name  is  from  ifttXh,  Mmi;  and  y^  tmgle. 

504.  BBBDBBXTO.    Herderito  ffaid^  PhiL  Mag.,  iy.  1,  1828.    AOogonit  BtMl,  XTib^  28, 

1880,  CJhar.,  78, 1882. 

Orihorhombic    /A  7=115^  53',  0  A  1h=U6^  51' ;  a  :  J  :  c=0-678S  : 
1 :  1*5971.    ObBenred  planes  as  in  the  annexed  figure, 
^*  with  also  8,  4,  and  6-J. 

0  A  l=14r  19'         1  A 1,  mac.=Ul**  17' 
O  A  3=113  35  1  A  1,  brach.,=116  8 

<?Afi=U7  80        <?a/=90 

Oeavi^ :  /intemipted.    BnrfaeeB  /and  1  Tery  emootfa, 

and  deucatelj  lined  parallel  to  their  edge  of  intenec- 

tion. 
H.=5.    G.=2-986.     Lnstre  vitreons,  inclining  to 

snbresinons.  Streak  white.  Color  yarions  shades  of 
vdlowish- andgreenidi-white.  Translucent  Fracture  small  ccmchoidaL 
very  brittle.    Lidex  of  refraction  1-47. 

Oomp«— ProbaUj,  acoor^ng  to  trials  hy  Turner  and  Platteer,  an  anhjdroas  phospliato  of 
alumina  and  lime  with  flnorine. 

Pyr.,  etc*— B.B.  ftises  with  dUBoolty  to  a  white  enamel;  becomes  hloe  witli  cobalt  i 
Dissolres  when  flnel j  powdered  in  mnriatio  add. 

Obs^— Yeiy  rsre  at  the  tin  mines  of  EhrsnfriedefBdoif  in  Saxooj.    Pesembles  the  i 
▼ariefyofanatite. 

Named  after  Baron  yon  Herder,  director  of  the  Saxon  mines. 


60S.  BI01fIllOUT&    MonbBolil  £.  J:  47slM^  OSfr.  Ak.  BlocldL,  1865k  2ft. 
TetragonaL    In  octahedrcHis.    Also  massive  and  inomsting. 
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H.=4-5— 5.  G.=5-94.  Lustre  Bubmetallic,  greasy.  Color  yellow. 
Powder  citron-yellow.    Fracture  granular. 

Oonp«— O^lS  ^e,  ttn,  Oa,  'iigf  §b,  bat  mainly  antimonaie  of  lead.    AnalyBia:  IgeUrtrom  (I  o.) : 

SbiO-89  ^b 42-40  f e  Mn  6-SO  Oa  7-59  Ag  8  25= 99*7 3. 

Pyr.,  •to.— B.B.  on  oharooal  giyea  »  malleable  lead-oolored  globule,  which  in  O.F.  gives  a 
white  coating  of  antlmonj,  and  nearer  th^  assay  the  yellow  of  ozyd  of  lead.  Insoluble  in  strong 
adds,  or  wim  carbonated  or  canstio  alkalies,  even  on  ftision.  Bedooed  by  hydrogen  gas  at  a  red 
heat ;  becomes  soluble  in  adds. 

Obs. — Occurs  with  tephrolte  at  the  manganese  mhie  of  Paisberg,  in  Wermland,  Sweden. 

606.  BOMBITB.    Bomeine  Jkanowr,  Ann.  d.  IL,  TIL  zx.  247,  1841 ;  Y.  iiL  179,  1853 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  1  A 1, 
basal,  110°  60'— 111°  20';  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.    Cleavage  none. 

H.  above  5-6.  G.  in  grains,  4-714 ;  in  powder,  4'675.  Color  hyacinth 
or  honey-yellow. 

Oomp.— ft',  SbC,  SbO*  Dainonr= Antimony  63*24^  oxygen  16*32,  lime  21-44=100.  Analysis 
by  Damonr  (L  cl,  1863) : 

O  16-82         Sb  62-18    Fie  1*81    An  1*21    Oa  16*29  §1  soL  0-96    ins<^  l-90r=:99*67. 
or  Sb  0*  40-79    Sb  0*  86*82    ^e  170  1*21  16*29  0*96  l-90=99'67. 

In  his  earfier  analysis  (1841)  Damoor  obtained  Sb  0*  79-31,  te  1*20,  iSn  2*16,  Oa  16*67,  Si  sol 
0*64=99*98. 

Pyr.,  •to.— B.B.  ftises  to  a  blackish  Blu^  With  borax  affords  a  oolorless  g^ass  in  the  inner 
flame,  a  yiolet  in  the  enter  ^manganese).  With  soda  on  oharooal  gives  white  antimonial  ftimes 
and  globules  of  metallic  antimony;  ftised  on  platinum  foil  with  soda  gives  a  bloish-green  man- 
ganate.    Inaolable  in  adds. 

Obs.— Bomeite  was  fonnd  by  B.  de  Lom  at  St  Marcel  in  Piedmont,  in  small  nests  or  veins  in 
the  gangne  which  acoooqMoies  manganeRfl^  oonsisting  in  part  of  feldspar,  epklote,  quarts,  limonite, 
and  greenovite. 

Named  by  Damour  {not  hy  Dufir^oy)  after  the  ciystallographer  Bom^  de  Tlsle. 

607.  ABtBQOIilTB.  Antimonite  de  Meiooie  Domeyko,  Ann.  d.  IL,  lY.  tL  183,  1844.  Cina- 
brio  snbido  Domeyko,  Min.,  168,  1845.  Ammiolito  JDcmOf  Min.,  534,  1850.  Antimoniato  de 
oobre  oon  dnabrio  terroeo  DomeyhOj  2Cn.,  129,  1860. 

Earthy  powder.    Ck)lor  deep  red,  scarlet. 

OoBip^— Besults  variable ;  bat  regarded  as  antimonate  of  oopper  mixed  with  dnnabar  and  with 
other  impurities.  Analyses  by  Domeyko  (Min.,  129,  1860)  of  the  material  obtained  in  the  earliest 
part  of  a  process  of  levigation : 


Sb 

Cn 

Hg 

S 

9e 

qoarti  ftandlosf. 

241 

16-9 

19*9 

8*3 

2*2 

24*8           8-8 

29*5 

15*6 

23*6 

3*3 

31 

8-1          16*9 

28*1 

18*1 

19*8 

81 

11 

Rivot  has  fomid  in  a  similar  snbstanoe  from  CMd  (Ann.  d.  M.,  Y.  vL  696),  Sb  86*5,  Cn  12*2, 
Hg  22*2,  Te  14^8,  F^  S  (r.,  qoarts  2*6,  0  and  loss  12*6,  and  observes  that  his  result  mdicates 
the  preunoe  of  teOnrid  of  mercoiy  and  antimonio  add  along  with  antimonate  of  oopper. 

ryr^f  eto^— Effervesces  with  nitrio  acid,  without  loss  of  color;  but  loss  of  color  by  action 
of  muriatic  acid,  and  an  abundant  deposit  of  white  sntimonio  add.  Heated  in  a  matrass,  a 
sublimate  of  mercury. 

ObStf— Found  in  many  of  the  Ohilian  mines,  filling  cavities  in  the  quartMse  or  ar^o-fenugi* 


Digitized  by  VjOOQIC 


548  oxraxN  odkfoitvdb. 

nooB  gftngae  of  the  meroarial  tetrahediHe,  and  in  the  poree  of  tiie  imperfeotitf  oompeot  tetnfaedrito 
itsdlC  and  has  proceeded  ftom  the  deoompoaition  of  thia  mercurial  ore. 

Named  fh>m  i/ificoy,  vermMon, 

F.  Field  haa  analyied  a  red  earthy  aubetanoe  from  TambOloai  near  Ooqtdmbo,  CSiIU,  and  made 
it  a  compound  of  antimonlte  of  mercury  and  anlphantfmonlte  of  meitniy;  but  there  U  much 
uncertainty  over  hia  reeuita.    He  obtained  (Q.  J.  Gk  Soo,  xiL  27): 


Sb 

8 

H« 

9e 

ft 

Quarti 

14-Sl 

S'iS 

84-42 

2-68 

4-46 

M-60=:9«-70. 

16*26 

6-98 

37i>4 

2-94 

4-98 

29-78=r9«'88. 

Hetakeathe  loaa  aa  partij  oxygen,  and  thua  makea  SbO*,  Sb  S*,  HgO,  HgSes  tfaeoooititu- 
enta.    The  material  is  probabl|y  a  mixture  of  cinnabar,  eta 


APPENDIX. 

508.  ABsnrAn  or  Niokh.  (Nioketen,  fTi'  %m,  (7.  AfvamaMi^  J.  pr.  Oh.,  banr.  239,  186SV 
Otyttalline  maaaire  or  amorphona.  H.=4.  Q.  =4*888.  Color  dark  graaa-gieen  to  browniah.  in 
apota  where  amorphoua ;  atreak  lifter. 

Formula  given  by  Bergemann  (L  c)  fTi*  Aa= Arsenic  add  88*0,  oxyd  of  nickel  62*03=100. 
Hia  analyaia  afforded  : 

la  86*67        1^  0*14        JTi  62-07        Oo  0*64        Cu  0-34        Bi  024        9e  lr.=99*90. 

Unaltered  In  the  dosed  tnbe.  B.B.  on  duurooal  aflbrda  arsenical  Amies ;  with  borax  in  B.F. 
gives  a  gray  bead  (nickel) ;  with  aoda  on  charcoal  ffivea  off  arsenical  Aimes  and  yields  a  magnetic 
mass.    From  Johanngeorgenatadt^  along  with  the  following,  nickel  oxyd,  and  natlTe  bismntiL 

609.  AB8IVATS  or  NionL  (mdcelerz,  :Sri*  la,  O,  Bargtmann,  J.  pr.  Oh.,  Ixzr.  289,  1858). 
Amorphona.  H.=4.  G. =4-982.  Oolor  aulphur-yellow.  Formula  ifti'Aa,  Bergemann,  srAraenic 
add  60-6,  fTi  49*6=100.    Analysis  by  Bergemann  (L  a) : 

la  60*68  1^  <r.  tC\  4824  Co  0*21  On  0*67  Si  0-63=100-17. 

Like  the  precedhig  in  pyrognostic  dianoters.  Occurs  at  Johanngeorgenstadt^  with  the  pre* 
ceding. 


n.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATES. 
ABBANGEMBNT  OF  THB  BPBOIBS^ 

A.    PHOSPEi/nEB  AHD  ASSIVATIS  Or  BA6B  DT  TBI  PbOTOXTD  BTATB. 

L  SfBUYITB  aROUF.    Oontain  ammonia.    O.  ratio  fbr  baaea  and  add  8 :  5. 

615.  BrBBOOBini  tt*ra+iNH*0+iH)*P+8tt       Pe|e,Kil!ra+iAm+J^+4aq 

616.  Srsonn  (*4g+JNH*0)»1?+l2fi         (Pe).|e,KiAm,+*Mg)»+l»«q 

IL  HAIDINGBBITE  OBOUP.    Oontain  lime.    0.  ratio  8  :  5.    Orthorhombi^  with  a  paariy 
diagonal  deayage. 

517.  HAXDoraEBiiB         (|0a+ifi)'ls+8A  (Ase)4e,K|ea+iH0t+8aq 
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HL  FHAB]tA.0OLDFB  GBOTTP.   Oonteiii  Bme  or  sugnesia   0.  nlio  8 :  6.   MonocOnic^  with 
a  pMofy  oiiiiodiagoital  dMTBgtt. 


518.  Bbobrixb 

519.  MaiABRTTBOnS 

520.  PHAB]£A00I2n 

621.  CHuioHin 

522. 

523. 


(*Ca+ifiy1?+8fi 
a0a+il^2i+5£[ 

lilg'la+Sft 

(t4g+ifl)»l«+iafi 


(Pe),|0,K*6a+iH,).+4aq 
(P^).|^.K*^+i  H,),-f  8  aq 

(Afl  0),re,K|€a+i  H,),+5  aq 
(P^)«l^iK«a,ee),+4aq 

(Ajie),|egp%,+8aq 

(Aae),|e,Kti<fe+iH,),+iaaq 


lY.  YIYIAHnTB  GBOUP.    Oonlain  iron,  mangimiae,  iMckri,  oobaH»  or  ring    0.xstto8:5. 

Ifonodinifl^  with  a  pearly  olinodiagonal  oieavage. 


624  Yivuxm 

525*  SniFIinaixji 

626. 

527. 

629. 

630.  Koraam 

631.  HUBlAUUfS 


*a»P  +  8fi 

J^d'ia+naq 

Oo'ls+Sfi 

:eri'X8+8fi 

(fri,Co,]i[g)*Ss+8ft 
(2ii,0oifri)»l«+8fi 
(»ii,*e,  fly  1^+2  fl 


(Pe)t|e4Fa.-H8aq 
(ABe),|e.|Fe,+iiaq 
(ABe),|e,|6o,+8aq 
(ABe),|e.|M,+8aq 
(As  e)4e.Ki«,  6o^  l^).  +  8  aq 
(Ab  e),|^.K2n,  60,  }«),+8  aq 

(P  e).|e,KMii,  Pe,  H,),+2  aq 


y.  OHOKDBABSENITE  GBOUP.    Contain  manganese.    0.  ratio  1:1?    No  oteavage  ob- 
served. 


632. 


An»ls+HB 


AB4ei,|ifn.+H«l 


VI  OLlVJfiNlTJfi  GBOUP. '  Contain  Cu,  2a  as  the  protozyd  bases.  General  formula  ft*  (^t 
2ji}+ii  aq,  with  somnttmes  (Da  fi,  or  2n  £[,  aooessoiy.  Orthorfaombic,  withont  pearly 
deaTsge;  /A /near  90% 

633.  TKumAuasm  da'Ss+6H  (As0)siet|eut+6aq 

584.?THBOiiaoLiTB  P|Oa,fi 

536.  LmEiKDnTB  On*  1^+ On  ft  (Pe)siG«|eut+6uHtOt 

636.  QuTmXB  Cu«  (Is,  1^ + On  ft  ((As,  P)e),|e,|6a,+«n  H,  O, 

631  Adambb  2n'  ls+2n  ft  (As,  e).|e«|2ns+&i  H«  e, 

638.  OonaEALom  (Cn,Ca)'(P,Xs)+0aft+ift((AsP)e),|e4(eii,6a)«+eaHte«+iaq 

639.  BATLDOHm  (Ou,^b)"ls+Ouft+fi  (Ase),|e,K6«,Pb),-feuH,e,+aq 
6i0.  BuaHBQiZB  Cu*l8+0aft+6ft  (AB0)s|e«|€n+6uHs0i+6aq 

yn.  JJBOCOStn  GBOUP.  Oontahi  Co.  General  fonnnk  ft^(P,  ls)+i»  aq,  wUli  mostly 
9  Ctt  ft  or  8  Cn  ft  accessory.    IConodinio^  without  a  Tacy  distinct  basal  dearaga. 

641.  TAfliun  (Du'P+Ouft+aft  (Pe),|e,|€n,+6uH,e,+8aq 

642.  LiBOOOHiTB  0u*ls+(i0u*+fXl)ft*+9ft(Ase}jejea«+Q+9aq 

643.  PbbusomaZiAOBIIB  Cu*P+30aft  (Pe).|e.ieat+3  6uH,es 
648A.BHUXB  Ou'1?+20uft+ft                      (Pe),|e.|€fu,+26uH,G,+aq 
643B.  BrnixxBin  {ltt'1^+2{lttft                          (Pe)t|es|ea«+2€nH.ek 
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544.  EumB 
640.  OOBVWALLnS 


0a*l8+2Cafi+3ft 


(Afle),|e«  |ea,+86iiH,0.+S«q 


Ym.  OHALOOPHTLIiITB  GBOUP.    Contain  On.    A  perfect  basal  deavaga 


646.  TniOLEii  Oa'2i+2Ca]Q[+'7ft 

647.  GuvoOLASXl  du*is4-3  0a^ 
548.  OsLAJJOOPETUOM  a Cii*2i+60ad  +  7]Q[ 

»0u*ls+8Cu:iQ[+9£[ 


(ABe).|e.  |6ii,  +  S6aH.0,-i-'raq 

(ABe),|0«  |6ii,-f  seaBce, 

(A8e)fl|e«  |eii«  +  5euHt09+7aq 
ABs|ei«|6Q»+8  ea  Hi  es+9aq 


B.  Pbobphatw  akd  AmBKAxm  or  Basb  whollt,  ob  or  past,  or  ihb  Shquxoxxd  staii. 

(1)  Oxygen  ratio  for  (ft",  fi^  d^*  ^)=3  :  5,  with  water  and  aometiinee  other  aooesaoiy  coa- 
BtitnentiL    Plnmbogonimite  ia  of  unoertain  relationa. 


549.  BBBunn  SlP+ilSC 

660.  OALLAINira  XlP+6fi 

651.  Lasuuti  £l^+ttg]Q[ 

652.  BAUuiminB  (Sl,9e)1^+4£[ 

653.  SoOBODm  9ei8+4fi 

564.  Watilutb  Sl1^+iSlfi'+5A 

565.  Tboujbth  Sl^+iXlJft* 

566.  PLUMBoauMiiini  (?)^b*1^+6Slfi* 
667.  GALOioraBBiTi        (Fe,  Oa')1^+ififi*+4]ft 
568.  PHABiLtooainmin  9e2i-(-i9eA'+4ft 


569.  OmROun 


(Pe).|e,|^Al.+4aq 
«(PO)siet|9iki,+5aq 

(Pe),|e,|^(Al,«^).+4aq 
(Pe)je,  |^»e,+4aq 
(Pe),|e,|^Al,+Q+6aq 

{pe).|e.  |/?aki,+/?AiH,e, 
(p  e),|e«  |Pb, + isB:M  H,e, 

(A8  0),|e«  |9Pe«+/99BH.0.+4aq 
(2)  0.  ratio  for  (&*  fi).  1^=r4  :  5. 


2Vt>2{0&e  (565),  aOdofiniU  (667X  and  j»%armacoi<e2eril8  (568),  have  the  0.  ratio  4  :  6,  and  ll^pazt 
of  the  alomina  or  iron  is  not  pfesent  as  an  aooeasory  hydrate,  thej  ahonld  be  indnded  in  this 
group.     WweUiU  (554)  ia  also  near  it 


(3)  0.ratiofor(llt*,8),(P,ls)=l:l;  botdoubtfliL 


660.  OHnDBnrm 
561.?  AnAooun 


562.  AneiLixi 

563.  TUBQCrOD 
664.  PMAVm 
666.  FxsoHEKin 

666.  TATISIOOXm 

667.  CuiuijfiVixin 

568.  DunuEVRB 

569.  GAOOZBHSra 


(♦(*e,3tol)•+fXl)•^+15fi[ 
1^,S],0a,tt]i,i'e,fi[ 


PJ^i*»(^Mn)+f  tfAl).+  5aq 


(4)  0.  ratio  for  (ft*  fiX  (^,  Xb)=:6  :  6. 


Xl«P+3A 
»]^+5fi 
iPP+6fi 
Xl«]^+8fi 

(HCayP+sfi 

(Pe,0uVli+8fl[ 
9e*1^+8iA 
(r)Fe«P+12fi 


/93Ai«e|ei«fP.+Saq 
fiM%  O|0i«|P«+ 5  aq 

^AUe|eiJP,+6aq 

i»Al«e|ei.|P«+8aq 

(€a,/Wkl),e|e,.|P.+8aq 

(611,  i^Fe).  e|e,»|AB,+8«q 

^Fe«e|e,»|P,+}aq 

i«Pe,e|ei.|Pt+i2«q 
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6*70.  AsBiNiosnnBisi  ^e,CaV^+efi  (€«,/9Fe)«e|ei«iA8s+6aq 

5T1.  BYAions  il*1^+5lfl»+16fl  /JAl,e|e,.|P,+8(MlH,eO+16«q 

572.  ToBHUDiin  ©»P+0utt+7fl  /^Fie|eio|Pi+6uH,e,+7aq 

673.  AuTUHiTi  ©»l^+Oaft+'rfi  ^9te|ei«|Pi+6«H,es+7aq 


674.  AllPHITHALm 

676.  SPHMBom 
670.  BOBIOKITB 


(6)  0.  ratio  for  (It*  &\  (P,  1«)=3  :  2. 


(3tl,Ca7l^+7fi 

atl»P«+16S 

0?e^Oa7l^+16fl 


(6a./Jakl)„e4e.JP4+7aq 
/JAlue.|eM|P4+16«i 
(6a,  iSFe), .  e»|e«»|P«+ 16  aq 


0.  PHOflPHAnS  OB  ABSBTAnS  OOlOaHID  WITH  SULFHATMi 


680.  DrADOCHm 

681.  FimoiTB 

682.  BEUDAsrm 

683.  LlNDAOEBBm 

684.  STANBSRein 

686.  Fiocnn 


688.  BnmHsiMiTB 


]^,lfl,S,Pe,l»b,fi 
l8.3,0a,]^i,fi 
1^.  B.  Si,  Ca,  fra.fi 
P.S.te.^fi 


D.  AXTUCOVAIBk 


S.*,a 


In  the  preceding  formulas  fhe  yalue  of  Q  maj  be  learned  from  the  correapoiiding  formula  in 
the  other  oolnmn.  In  many  of  the  phosphates  of  copper  the  member  n  Cu  fi  is  made  an  acoes- 
sorj,  as  done  by  Bammelsbeig  and  others. 


tl6.  8TBRCQRXTB.  Sterooriie  Arajpo^A. Q.  J.  Oh.  Soo,  1849.  ICicroooemic Salt   NatiTeSalt 

of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.= 1*6151.  Lustre  vitreons.  Color 
white,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Easily  soluble  in  hot  and  cold  water. 

Comp.— ]$raNHH)1^+9fi=::Phosphorio  add 8406.  ammonia  12*40.  soda  14-92,  water  38*63= 
100.    AnalTsisbjT.  J.Herapath(La): 


1^  34*326 


7-680 


JTa  16-762 


fi  42*248=100. 


llized  with  about  9  p.  a  of  impurities,  oonsisting  of  organic  matters  along  wiib  ohlorid  of 
sodium,  carbonate  of  lime,  carbonate  of  magnesia,  phoephate  of  lime,  sand,  eta 

Pyr.,  •ic— B.B.  intnmesces.  blackens,  and  giyee  off  water  and  ammonia,  colors  the  flame  mo- 
mentarUj  a  fidnt  green,  and  ftases  to  a  transpaieni  colorless  glass,  soluble  in  boiling  water. 

Obs. — ^Found  in  guano  at  the  island  of  lohaboe  on  the  west  ooast  of  Afirioa,  and  named  from 
the  Latin  HercuSf  dung. 

This  species  is  identical  with  the  SaU  of  PhoBphoruSf  used  as  a  flux  in  blowpipe  analysis. 

616b  trrUUVlTJbl.    StruTit  Ulex,  (Rtv.  Ak.  StodEh.,  1846,  iii.  32,  Ann.  Oh.  Fharm.,  Izvi  4L 
Guanite  £  F.  T^Khmaeh$r,  FhiL  ICag.,  IIL  zzriiL  646^  1846. 


Digitized  by  VjOOQIC 


662 


OXTGEN  ODHFOTJSDB. 


Orihorhombia    Hemihedral,  two  oppoeite  sides  having  unlike  planes. 
/A/=10r  42',  <?Al-t=132°  32';  a  :  J  :  (?=l-0900:  1  :  1-2288.    Ob- 
served  planes  as  in  the  annexed  figure. 
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0  A  l.?=188°  25 

(?aH=161  25 
O  a  t-l=:90 


i-2Ai.2,  ov.  i-i,=63**  8' 
1-S  A  1-i,  ov.  (?,=96  50 
J-i  A  J-i,  ov.  i^,=57  10 


Cleavage:    0,  perfect     Twins:    composition-face 
i-t. 

H.=2.     G.=l-66-l-7.    Color  slightly  yellow- 
ish to  brown;  white.    Lustre  vitreous.     Translu- 
cent ;  sometimes  opaque.  Brittle.    Tasteless,  being 
but  slightly  soluble. 

Comp.—NH^Oftg' 1^+13  £[=Pli08phorie  add  29*0,  magneBia  16«S,  wnmmiia  lO'S^  water  44-1 
=100.    Ukx  obtained  (Jahrb.  Hin.  1851,  51) : 


p 

As 

]^d 

An 

Am.£[ 

28*56 

13*46 

8*06 

i*ia 

68-76 

Pyr.,  «to.— -In  the  doaed  tube  givea  off  water  and  anunooia  and  beoomea  opaqoA.  B.B.  colon 
the  flame  green,  and  ftues  eaailr  to  an  enamel,  which,  heated  with  cobalt  aolntioQ,  aaaumea  a 
beautiftil  purple  color.    SoluUle  m  adds. 

Oba«— Found  in  guano  from  Saldanha  Bay,  ooaat  of  Africa,  imbedded  in  patches  of  crTStals; 
also  under  an  old  diurdi  in  Hamburg,  where  quantities  of  cattle  dung  existed  in  the  soil  above 
a  bed  of  peat  whidi  contained  the  crystals.  This  salt  forms  when  a  tribasic  phosphate  and  a 
salt  of  ammonia  are  dissolyed  together,  and  a  salt  of  magnesia  is  added  to  the  mixture. 

The  dimensions  of  the  crystals  are  nearly  those  of  baiytes  if  1-i  be  taken  as  f-L 

Named  after  the  Bussian  statesman  y.  Strnve. 
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617.  HJJDmOBBZTB.    TVriMr,  Bdinb.  J.  8oL,  liL  M3, 1826. 

Orthorhombic.  /A  7=100^  (80^  over  i-x),  O  A  14=148**  16' ;  a  :  J  :  <J 
=0*595  : 1 : 1'1918.  Observed  planes :  verticiBj,  ij  i-i,  i-J ;  domes,  \^  %i^ 
H  1-*;  octahedral,  4-a,  H-  H  ^  H  top, =146°  53', 
1-i  A  l-i=126°  58',  In  ^=140°,  /A  m=130°.  Cleav- 
age:  ^-t  highly  perfect.  Mostly  inminute  crystals  aggre- 
gated into  Dotryoidal  forms  and  dmsy  crusts. 

H.=l-5-2-5.  G.=2-848.  Lustre  vitreous.  Streak 
white.  Color  white.  Transparent — ^translucent.  Sec- 
tile  ;  thin  laminsB  slightly  flexible. 

Oomp.— (iOa+id)'ls+3]9[=Arseiiic  add  68*1,  lime  28*3,  water 
13*6=100.    Turner  (L  c.)  obtained,  arsenate  of  lime  85*681,  and  water 
14*319.    Dissolves  oasiiy  in  nltrio  add. 
Pyr«— B.B.  lilce  pharmaoolite. 

Om« — Supposed  to  be  from  Baden  or  Joachinosthal,  according  to  R.  P.  Greg,  Jr.,  whose  cabi- 
net  contained  Uie  only  specimen  that  has  been  observed;  piobaUj  liie  latter  i^aoe,  aoooidiDg  to 
y<^  (Kin.  JoAoh.,  186).    It  is  associated  with  pharmaoolite^ 
Hamed  after  W.  Haidinger. 


^^<^ 


618.  BRXraHTTB.    (7.  E.  JKbore,  Proa  Acad.  OaL,  iii  16*7,  1864^  Am.  J.  ScL,  U.  xzxiz.  1866. 

MonocUnic.     (7=62^  45',  /A  7=142^  26';  a :  J  :  c=0-6396  : 1 :  2-614. 
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I  A  a=108^  47',  1  A  a=101°  40',  1  A  1=156°  46'  (156°  20' 
by  approximate  meaBurement),  -1  A  -1  (unobserved  planes)  = 
164°  22',  angle  between  edge  7// and  Unes  of  cross  cleavage 
c2  (=(?  on  orthodiagonal  section  or  plane  i-i)  117°— 117^°, 
and  between  same  ^ge  ///  and  edge  1/1  (=t-t  on  l-i)= 
95°— 95i° ;  whence  0  A  l-i=abont  147°  30',  Dana.  Qeavage : 
dinodiagonal,  perfect  and  pearly ;  0  (parallel  to  (^  perfect, 
crystals  often  breaking  transversely  along  this  plane.  Crys- 
tals small  and  slender.  Also  concretionary  massive,  consisting 
of  lamellar  individuals,  and  having  pearly  cleavages. 

H.=2— 2-6.  G.=2-208.  Lustre  of  iA  peafly,  elsewhere 
vitreous,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent- 
translucent* 
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(L  a);  B,  Julian  (lb.,  xL  8T9): 


or,  of  the  general  formnlA,  &*P+aq.    Analyses:  1,  2,  Hoore 


1.  Aves  L         41-60 

2.  "  41-32 

3.  Sombrero      89*96 


Ob  £[ 

32-66  26-83=100*48  Hoore. 

82*73  26*40= 1 00*46  Moore. 

32-11  26*96, 1^  9e  0*83,  S  0*78,  hygrosa  l-23r=100*36  Julian. 


Fins  eto^— 'Heated  in  a  doeed  tube  whitens,  and  at  an  incipient  red  heat  gires  off  water.  B3. 
In  the  platinum  forceps  Aises  easily  with  intumescence,  tinging  the  flame  green ;  the  button 
crystalline  with  brilliant  ilMxts  on  cooling.  DissolTes  reamly  in  dilute  mtrio  and  muriatic 
adds. 

Obs. — Occurs  on  the  rock  guano  of  ATes  Island  and  Sombrero  in  the  Caribbean  Sea,  in  groups 
and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.    Named  after  G.  J.  Brush. 

The  species  may  be  regarded  as  isomorphous  with  vmani:^;  2a  :  6  :  ^c  of  brushlte  equalling 
1*0792  :  1  :  1*807,  which  u  reiy  near  the  ratio  in  viTianite  given  on  page  667.  The  two  agree  in 
formula,  except  that  one  has  4&  and  the  other  8£L  It  is  isomorphous  also  with  pharmacolite 
if  the  prism  i  (142"  26')  be  regarded  as  coiresponding  to  i-2  of  the  latter,  the  angle  of  which  is 
14r  s' 


619. 


A.  A.  JuUeii,  Am.  J.  SoL,  IL  zL  871,  1866.    Zeogite  Jutte^  ib., 
p.  373.    Omithite  MUfi^  fb.,  {».  877. 

Occur- 
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Monoclinic,  with  pearly  dinodiagonal  cleavage,  as  in  brushite. 
ring  planes,  the  dinodiagonal  i\  with  the 
two  orthodiagonal  i4  and  -l-i^  gi^ng  the 
section  in  the  annexed  figure.  Crystals  usu- 
ally having  iri  broad  ana  even,  but  not  shin- 
ing: and  me  other  planes  deepljr  furrowed 
aiKL  rounding  into  one  another,  as  in  fig.  462 ;  u 
sometimes  tmn  and  flattened  parallel  to  iA,. 
Angle  i^A-l^  varying,  88°— 46°,  mostly 
Sgo— 43°;  and  38°  in  the  best  crvst^ 
(Dana).    Cleavage:  dinodiagonal  perfect. 

H.  =2-6-3.  G.  =  2-288,  2-356,  2-862. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  nearly,  somewhat  resinous  m  frac- 
ture. Color  pale  yellow,  bufl^  to  nearly 
white;  streak  uncolored.  Translucent  to 
transparent    Brittle. 


\ 

♦ 

\ 

462 

* 

ftv 

\ 

a 

% 
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Oomp^(tCft+id)'1^+8ft=Fho0phoric add  41*90,  Hme  86*42,  v«ter  20'68=100;  or 
SB  binahite,  excepting  one  letf  of  water.    Analyaea :  1,  JoHen  (L  c.) : 

]^        Oa  Ag      X],9e     ft        9 

1.  (i)  42-72    S2-98        0-52        0*79    21*83    005,  hygrosa  1*00=100-89  Jnlieii. 

The  water  indaded  some  oiganic  matter. 

Pyr^  •to.— Same  as  for  bmahite. 

Oba« — From  Sombrero^  coating  cayitftea  In  guano  and  the  ooral  xodc  altered  by  llltniflotui  from 
the  OTorljing  guano.    OryMia  Bometimea  1  fndi  long  and  i  indi  broad. 

This  compound,  as  JvHHen  atatea,  has  been  reoognized  aa  an  artifldal  aalt  b  j  Baewsky  and  Berzeliaa. 

▲IL— The  cryatalB  of  metabrushlte  from  Sombrero  are  often  hoUow  from  the  remoyal  of  the 
interior,  and  otherwise  altered.    JuUen  deacribea  the  following  yarietlea: 

1.  H.=3-26.  G.=2*971.  The  crust  of  the  hollow  oryatala  thin,  and  smrfiMseB  within  and  with- 
out often  coated  by  mmute  rhombs  of  oaldte;  the  zntgHe  of  Julien.  2.  Crust  rather  thidrer, 
without  a  gfiUering  surfiMie  of  caldte  rhombs.  8.  G.=2'9S8— 3'030 ;  in  narrow  blades  aometimes 
an  indi  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  sdid. 

4.  OmUkUe  of  Julien,  from  Sombrero  (1-  a,  p.  877X  appears  also  to  be  altered  metebmafaite,  its 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  paralMto  the 
orthodiagonal,-  alao  scnnetiDies  thin  parallel  to  the  dinodiagonal,  and  aoate  rhombie  in  aeeClon; 
angle  i-t  A  -l-t=about  38** ;  H.=2*6.  The  analysis  giyen  was  made  on  only  one-tenth  of  a  gram, 
and  the  results  are  henoe  unayoidably  doubtftd. 

Analyses  of  1,  3,  4^  afforded  Julien  (the  water  induding  some  oiganio  matter) : 


1^  Oa       £[ti[g9e,XlS  C  F 

Yar.  1.  Zeugiie  (})4«*5ff  44*21  3*02    3*69    0*66    019  0*24  ir. 

Var.  3.       "             48-24  48*87  3*98    0-56     1*02    0*18  1*74  <r. 

Var.4.  Omithii€    4014  45*77  9*46     4*62     —  


NaOl 
1^8r=99*64  JnUen. 

?    =99*59  Julian. 

=99-98  JqUbu. 


In  1,  0.  ratio  for  P,  Oa  (is^mritiea  ezdnded)=2'96  :  1*56 ;  oin&thite  corresponds  neaity  to  the 
formula  Oa*  P+ 2  aq. 

There  oocnr  also  hemispherical  stellated  groups  of  white  crystals,  as  altered  omithite,  which 
Mr.  Julien  haa  not  analyzed,  but  supposed  to  be  the  same  compound  mtmta  the  water.  One 
crystal  of  the  so-called  omithite  examined  by  the  author  had  on  its  edges  and  surfhoe  mieroooopic 
tufts  of  adcular  crystals. 

IjpiglaulnU  and  oystalUzed  (TZmtepo^tfeof  Shepard  (Am.  J.  ScL,  IL  zxiL  98,  1856).  Oneor the 
other  of  these  may  be  metabrushite  or  brushite.  Glaubapatite  has  already  been  remarked  upon 
on  page  585.  It  may  be  added  that  there  is  fturther  proof  that  no  audi  guano  oompound  exists 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  haa  found  no  evidence 
of  it  in  his  investigations.  His  results  suggest  that  Shepard*B  soda  may  have  oome  fhxn  ocmunon 
salt  present,  and  his  sulphuric  add  from  sulphate  of  lime. 

Epigiaubite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  maasee  of  minute  semi- 
transparent  crystals  of  a  shining  vitreous  lustre,  which  are  always  implanted  on  dmsea  of  glaub- 
apatite, with  H.=aboat  2*5,"  and  as  being  "  a  hurgdy  hydrate  phosphate,  diiefly  of  lime,  and  may 
also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite,  although 
some  characters  are  inconsistent  with  such  a  oondnsion.  If  so,  the  name  qpiffUmbite  (meaning 
ocQuxffing  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

690.  PHABMAOOXJTB.  Arseniksaurer  Ealk  (von  Wittidien)  Sdb,  Sdierer's  J.,  iv.  637, 
1800.  Pharmakolit  Karatm,  Tab.,  75,  1800.  Arsenikbliithe  Wmk,  pt  Arseniate  of  lame. 
Ghaux  arseniate  I¥.  Picropharmaodit  jSlrvmayer,  Gilb.  Ann.,  IxL  185,  1819.  Araenidte 
AimL,  IGn.,  iL  598,  1882. 


MonocUnic.    /A  /=111^  6',  i-2  A  i-2-14:l^  8', 


the  faceB  1  often  obliterated  by  the  extensioii  of 
the  other.  Surfaces  14  and  {-2  tiBually  Btriated 
parallel  to  their  mutual  intersection.  Kardj  in 
ciyBtals ;  commonly  in  delicate  ailky  fibres  or  adca- 
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lar  cryBtallizations,  in  stellated  gi'oaps.    Also  botryoidal  and  stalactitic 
and  sometimes  massiye. 

H.=2--2'6.  G,=2-64— 3*73.  Lustre  vitreous;  on  i-l  inclining  to  pearly. 
Color  white  or  grayish ;  frequently  tinged  red  by  arsenate  of  cobiSt.  Streak 
white.    Translucent— opaqne.    Fracture  uneven.    Thin  lamin®  flexible. 

Oomp^i  Oa+1  fi)'  ls+5  a=Anenic  add  6M,  lime  3i^,  water  24*0=10a  AnalyBea:  1, 
Kkproth  (Beitr.,  iii  277);  %  John  (Oh.  ITnten^  iL  221);  3,  Bammelaberg  (Pogg^  IziL  150): 

la  Oa  ti[ 

1.  Wittiohen  60*54  25*00  2i'46=100  Elaproth. 

2.  Andreasberg  45*68  27*28  33*86=96*82  John. 

8.  Gliickabnuui  51*58  23*58  38*40,  Oo^  9e  1*43=100  BamiXL 

The  cobalt  in  the  laat  is  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
roeoimen  of  unknown  locality  (Brewst  J.,  iJL  306)  Araenato  of  lime  79-01,  water  20-99=100. 
Tbe  name  arsenieU^  is  appUea  by  Beudant  to  the  mineral  analyaed  by  John  on  the  ground  of  the 
analysia  alona 

Fyr^  etOi^-In  the  closed  tube  yields  water  and  beoomes  opaqne.  B.B.  in  O.F.  ftisea  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  dharooai  in  B.F. 
giTes  arsenical  ftimes,  and  fhses  to  a  semi-transparent  globule^  sometimes  tinged  blue  ftom  traces 
of  cobalt  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
soluble  in  adds. 

Obs.— Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  Wittichen,  Baden,  in 
crystals;  at  St  ICarie  auz  Mines  in  the  Vosges,  in  botiyoidal  or  globular  groups;  at  Andreas- 
bog  in  the  Han,  and  at  Biechelsdoif  and  Bleber  in  Hessia;  at  Gliicksbrunn  in  Thuringia ;  at 
Joaohimsthal  in  Bohemia. 

This  species  was  named,  in  allusiou  to  its  containing  arsenic,  from  ^^wtov^  poiaon. 

Viewing  the  fbm  as  above,  it  is  remotely  honxBomorphoua  with  cobalt  bkxnn  and  yivianite. 

530A.  /^tcrepkmuKoUte  of  Stromeyer,  from  Bieohelsdorf  (L  &X  contains  Arsenic  add  46*97, 
lime  24*65.  magnesia  3*22,  ozyd  of  cobalt  1*00,  water  28-98=99*82,  afTording  the  formula 
(Ca,  ii%f  AsVl3  fi,  Bamm. ;  but  it  is  probably  impure  pharmacolite.  The  pr^  picro^  from 
«Mp*f ,  Mtf0r,  alludes  to  the  magnesia  present 

621.  ORUROHITB.  A  new  British  mineral  containing  certom  A.  K  ChurcKf  Gh.  News,  ziL 
121,  1865.  Ohurddte  0.  Q.WUiaima^  ib.  183.  Hydrated  Oerous  Phosphate  Clwfrck^Z.  Ch.  Soo, 
Hiii.  259,  1865. 

Monoclinic  ?  In  fan-like  aggregations  of  minnte  ciTBtak.  Glearage 
perfect  in  one  direction  (the  olinodiagonalt) ;  also  radiated  columnar. 

H.=:3.  G.=3*14?  LuBtre  vitreouB;  pearly  on  cleavage  plane;  color 
pale  smoke-gi^y  tinged  with  flefih-red.  Streak  white.  TranspiCrent  to 
translncent.    Iractnre  conchoidaL    Doubly  refiracting. 

Ooom^-O.  ratio  for  ]^>1^,ft=8  :  5  :  4;  ((Oe+iCa)*  1^+4ft=Fhosphorio  add  37-78,  oeria 
63*73,  lune  5*47,  water  14*07 =10a  Analysis :  Church  ( J.  Oh.  Soo,  IL  iiL  262): 

1^  Oe  Oa  fi 

28-48  51*87  5*42  14*93=100*70  Church. 

Py^  «Io.^BlB»  in  tube  yields  add  water,  becoming  opaque.  In  outer  flame  becomes  reddish, 
and  difficultly  soluble.  With  borsx  in  outer  flame  giyee  a  bead  which  is  orange-yellow  and  opaline 
while  hot,  and  colorless  or  slightly  amethystine  when  cold. 

Obs.— Occurs  at  OonwaU,  in  a  copper  lode,  as  a  ooating  -^dt  vx  inoh  thidc  on  quarts  and 
Sirgfllaoeous  schist  a  Or,  Williams  (L  a)  has  proved  chnrddte  to  contahi  adymium.  Ohnroh 
obtained  a  trace  of  flnorine.  Oeayage  takes  place  parallel  to  a  rhombic  plane,  whicih  Maakelyne 
calls  the  haaal  plane. 

Named  after  Prot  A.  H.  Ghnrdi,  of  Cirencester,  Bng. 
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629.  BCBRmasnS.    H6niedt  HaUL,  Terh.  O.  BeiohB.,  41,  ISeo,  Ber.  Ak.  Wien,  sL  1^ 

I860. 

Honoclinic  Cleavage  eminent  in  one  direction,  like  talc  Also  oolom* 
narj  Btellar-foliated. 

H.=0-6— 1,  G,=2-4T4.  Cleavage  pearly.  Color  snow-white.  Folia 
transparent,  flexible. 

Oomp.— fig*  Xb+S  £[r= Arsenic  add  46*6,  inagneala  24*3,  water  291 =100,  analogooa  to  vivian- 
ite.    AnaljBia :  y.  EUmer  (I.  ci): 

Xb  46-33  ftg  24*54  fi  29'0T=99'94. 

Pyr.,  ctow— In  a  glasB  tabe  giTesmrach  irater.  B.B.  ftiseB  easily,  and  on  duurooal  affords  the 
odor  of  arsenic.    Insoluble  in  water  and  easily  solnUe  in  adds. 

Oba.— first  distingaished  by  Kenngott  in  minerals  from  the  Bannat  (Tidnity  either  of  Oclklowa 
or  O^witxa)  in  the  Imperial  Mineral  Cabinet  at  Vienna.  OooorB  in  a  ooeniely  granular  cal- 
dte,  containing  also  some  gamete. 

Named  after  Dr.  Homes. 

623.  RCSSaUaBITB.    IL  Bkm,  Jahreeb.  Wett  Gee.  Hanau,  82,  186L 

In  thin  dyBtalline  plates,  with  colmnnar  or  fibrous  stractnre.  dear- 
age  apparent  in  one  direction.    Also  in  vermiform  efflorescences. 

H.=2~3.  G.=  }  Lustre  vitreous  to  duU.  Colorless  or  white. 
Transparent  to  translucent    Becomes  opaque  and  dull  on  exposure. 

Oompi— (I  Ag+i  fi)*lB+12a=Az8enie  add  89-66,  magnesia  13-SO,  water  4B-6S.  Aju^yais 
by  I)eII&(Lc.): 

Ia  4016  Ag  14-22  Oe  ir.  fi  46-62 

Pjr.,  etc.— B3.  fuses  to  a  white  enamel,  and  in  a  dosed  tube  giTee  water.  On  diarcoal  gives 
arsenical  fdmes.    Soluble  in  muriatio  add. 

Oba.— Ooours  m  the  Kupferschiefer,  at  Bieber,  with  phannacdite  and  eiythrite. 

Kamed  after  Dr.  0.  Bossier  of  Hanau. 

A  mineral  in  monodinic  ckystalfi  occurs  Itt  JoachimBthal  and  Eremnita.  whldi,  according  to 
Tsdiermak  (Anaeig.  Ak.  Wien,  1867,  218),  has  the  composition  (>  ftg+i  fiLrls+S  6,  and  which 
is  probably  rcesslerite. 

624.  VXTIAIIITB.  Bloa  J&nyord,  Katoxiigit  BertineiMStt,  Calx  Martis  i^ilogteto  Juncti^  eta, 
Chm<  182,  1768.  Onmlenm  Berdinenae  notlTum  BonLj  litfaoph.,  L  136, 1772.  Ocre  martiale 
bleue,  Bleu  de  Prasse  natif;  de  JMe^  ill  296,  1788.  Natnriidie  BeriinerUan,  Phoephorsanrer 
Eisen,  Klapr^  Orell's  Ann.,  L  390,  1784.  BiBenblan,  Blaueiaenerde,  OemL  Yi?ianit  (fr.  Ooni- 
wall)  Wertk,  Leztea  Ifiu.  Sysi,  1817,  41 ;  Breith.,  Hoi&n.  Min.,  !▼.  b,  146,  1817.  Phosphate 
of  Iran,  Blue  Iron  Bartb.  Ver  phosphate  Per  aaure^  Dr.  Blaeng^inmier  JHbA«,  liin^  218,  1824. 
EiBen-Phyllit  BreUh.,  Ohar.,  26,  1823.  Glaukosiderit  Cflocker,  Handb.,  867,  1831.  ICuUidte 
TAofitf.,  lOn.,  L  462,  1836.    Anglarite  BerOUer,  Ann.  d.  IL,  UL  xii  808, 1837. 


Monoclinic.     ^=71°  25',  /A  7=111°  12'  O  A  U=145^  88'  «  :  ft  :  c= 
•002  : 1 : 1-8843.    Observed  phines:  C  .-..«.-.- 

domes,  ^  14 ;  hemidomes,  ^^  14^  %iy 


1002  : 1 : 1-8843.    Observed  planes :  O;  vertical,  i4.  J,  i-l,  i^;  dino- 


i4  A  1-*=125*  47'        1  A 1,  front,=119°  10'  iA  A  l-i=90°  0' 

i-i  A  -lHt=144  20         1  A  l-i=:=149  85  ir8  A  i«=:164  14 
i4  A  7=145  86             1  A  ^=120  25  ^  A  *,  front,=140  53 

a  A  t.8=167  7  U  A  U,  top,=lll  6  Oa  U=108  85 
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Surface  iA  smooth,  othen  Btriated.    Cleavage  i  iA^ 
perfect :  id  and  i-i  in  traceB.    Often  reniform  and  glo^ 
nlar.    Btructure  divergent,  fibrous,  or  earthy;  also  in- 
crusting. 

H.=1'5— 2,  G.=2-68— 2-68.  Lustre,  irl  pearly  or 
.metallic  pearly;  other  faces,  vitreous.  Color  white  or 
colorless,  or  nearly  so,  when  unaltered;  often  blue  to 
green,  deepening  on  exposure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage -face,  and  blue  trans- 
versely; the  two  colors  minried,  producing  the  ordinary 
dirty  blue  color.  Streak  colorless  to  bluish-white,  soon 
changing  to  indigo-blue;  color  of  the  dry  powder  oft;en 
Uver-brown.  Transparent — ^translucent ;  becoming  opa^jue 
on  e^osure.  Fracture  not  observable.  Thin  laminse 
flexible.    Sectile. 

Ooiap.— $*e*^+8]fi[=Fho8phoric  add  28-8,  protozyd  of  iron  480,  \niter  28*7=100,  when 
coIoiImm,  being  ieombr^oiis  with  eiythrito;  bat  changes  readilj,  owing  to  oxydation  of  the 
iron;  analyBis  afforded  Bammetebeig  6 (Fe*P+8^+l^e*P*+ 8  d)u 

Analyses:  1,  Vogel  (Oab.  Ann.,  iix.  174);  2,  Bammebberg  (Fogg.,  Izir.  411);  8,  Stromeyer 
(Untera.,  274);  4^  6,  Bammelaberg  (Fogg.,  bdy.  411);  6,  Brandea  (Schw.  J.,  xzxL  77) ;  7,  Thomson 
(Min.,  L  462);  8,  W.  Siiher  (Am.  J.  Sd.,  XL  ix.  84);  9,  Bafflmelsbexg  (J.  pr.  Ch.,  IzzztL  844): 


1.  Bodenmais  26*4 

2.  "  20-01 
8.  St  Agnes,  Cornwall  31-18 

4.  N.  Jersey,  MOUdle  28-40 

5.  "  "  

6.  Hillentmp  80*32 
.  MuUidk  28-06 

8.  Delaware  27-17 

9.  Allentown,  N.  J.  28-81 


9e 
11*60 

1206 
1206 


4*26 


»e         tL 

41*0  81-0=98*4  VoffeL 

86*66  und,  BammelsDeig. 

41*28  27-48=99-89  Stromeyer. 

^'11  2*?!^(ltaimnelBbeig.    a=2-58. 

48*78  2600,  £l  0*7,  Si  0*02=99*82  Bnndes. 

46*81  27*14=99-61  Thomson. 

44*10  27*96,  Silifla  0*10=9982  Iflaher. 

88*26  28*67=100  Bammelsberg.    G.=2*68. 


Other  analyses,  pfobab^  of  this  spedee  more  or  less  impure  or  altered,  haTe  aflbrded :  10. 
Berthier  (Ann.  d.  M.,  xiL  808);  11,  8egeth(J.  pr.  Oh.,  zx.  266);  12,  Ekproth  (Beitr.,  iv.  120);  ISJ 
BerOiier  (L  c.);  H  ^^f  S^^e  (BuU.  pby8.-madL  Ac.  St  Petersb.,  xIt.  17L  1856):  16.  C.  A.  Knrl- 
baom  (Am.  J.  Sd,  IL  zziiL  422): 

10.  Alleyraa,  Skie  Iron  Earth 

11.  Kertedi,         "  ** 

12.  EdEartoberg^  "  " 

13.  Anglar,  Angktriie 

14.  EertBoh 

16.  Baignis,  Mr%,  hlue 
16.  Allentown,  K.  X,  " 

The  anglarite  oorresponds  to  the  formula  ^e*P+4d;  it  is  probably  massiye  yivianite. 
A  yivianite  iW>m  New  Zealand  afforded  B.  Fattison  (PhiL  ICag.,  HL  zzt.  495): 

Fhoa.  iron  62*8,  water  28*4,  ozganio  matter  2*8,  siHca  6*2=99*2. 

Pyr^  eto.— In  the  cik»ed  tube  yields  nestral  water,  whitens,  and  exfoliates.    ELB.  fuses  at 


p 

9e 

i*e 

ft 

231 

43-0 

32*4^  21  0*6,  Sn  0*8=99*4  Boihier. 

24-96 

48*79 

26*26=100  Segeth. 

32*0 

47-6 

20-0=99-6  Klaproth. 

27-3 

66-0 

16*6=99*8  Berthier. 

29*17 

21-34 

21*64 

27*60=99*55  Strove.    a.=2*72. 

19*79 

33-11 

13-75 

26*10,  ttg  7-37=100-12  Strufe. 

29-66 

18-46 

27*62 

26-60,  Ag  0*08=101-36  Knribanm. 

1-6|  coloring  the  flame  bluish-green,  to  a  grayiah-hlaok  magnetio  i^oboie.    With  the  i 
for  iron.    siDluble  in  muriatic  add. 

OlMk— Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  in 
nanow  veins  with  gold,  travwshig  giay-wadoe;  both  friable  and  ciystaUiaed  in  beds  of  day,  and 
sometimes  associated  with  Umonite,  or  boe  iron  ore;  often  in  cavities  of  fossils  or  buried  bones. 

At  St  Agnes  in  Oomwall  transparent  indigo  crystals  have  been  found,  1  in.  indiameter  and  2  long, 
on  pyrrhotite;  at  Wheal  lUmouth,  and  near  St  Just;  in  Devonshire,  near  Tavistock ;  at  Boden- 
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maiB,  and  tb»  gold  mines  of  Voiotpatak  In  TranBylyaiiia,  in  ciTStals ;  on  the  promontory  of  Kertaoh 
in  the  Black  £a,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy  Tarielj,  some- 
times called  blue  iron  earth  or  naiwe  Fruaakm  Uue  {Far  osur^X  ooours  in  Qieenland,  Syria,  OarizH 
thia,  Oomwall,  eta  The  friable  yarietieB  m  bog  iron  ore  in  several  peat  swamps  in  the  Bhetlana 
Isles,  at  BaUagh  in  the  Isle  of  ICan,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  and 
near  an  old  slaughter-house  in  Edinburgh.  At  Cransac,  France,  in  crystals  formed  after  the 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  K  York,  at  Harlem,  in  crystals  accompanying  stObite  and  feldspar  in 
fissures  in  gneiss.  In  New  Jeney,  at  Imleytown,  in  dark  blue  crystals ;  at  Allentown,  Monmouth 
Co.,  in  considerable  abundance,  both  crystaliized,  in  nodules,  and  earthy,  hnbedded  in  bog  iron  ore, 
and  associated  with  days;  at  ICullica  Hill,  Gloucester  Ca  (MuUicUe\  in  cylindrical  masses^  oqd- 
sisting  of  diyergent  fibres  or  acicular  crystals ;  at  Franldinr  ocoasionally ;  it  often  fills  the  interior 
of  belemnites  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Delaware  (see  anaL  8 
aboye),  4  m.  W.  of  OantweU^s  Bridge,  and  near  Ifiddletown,  in  Green  sand,  in  fine  large  aystaJa 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  protoxyd 
of  iron;  near  Gape  Henlopen,  in  Sussex  Go.  In  Mofyland,  in  the  north  part  of  Somerset  and 
Worcester  Gos.  In  Virginia,  with  bog  Ofe  in  Stafford  Go.,  and  8  or  10  m.  fkom  Falmouth,  with 
gold  and  galenite.    In  Canada,  with  limonite  at  Yandreuil,  abundant  * 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens  in 
GornwalL  Werner  was  not  aware  of  their  identity  with  tlie  Staueuenerde  when  he  gave  the 
name. 

All^-Beoomes  altered,  as  above  stated,  through  the  ozydation  of  the  iron,*  whioh  the  analyses 
given  illuBtrate.  Tscherm^  obtained  (Ber.  Ak.  Wien,  zlix  342)  for  an  altered  vivianite  in  crjrstils 
from  a  cabinet  in  Yionna^r  30*6,  Fe  65*0,  ^a  1*6,  fi  U-0=r  101.  G.=2'96;  lustre  metallic-pearly; 
color  on  &ce  of  deayage  mndibedc-brown,  elsewhere  bladdsh-brown;  streak  odire*yeUow. 

BeraunUe  Breithaupt  (Handb.,  166,  1841,  B.  H.  Ztg.,  1863,  403)  is  of  similar  orighi  and  cfatf^ 
acter.  It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  metalb'o-peariy 
deavage,  having  H.=2;  G.= 2*878;  color  hyadnth-red  to  reddish-brown;  streak  dirty  yeUow. 
Plattner  found  it  to  be  a  hydrous  phosphate  of  sesquiozyd  of  iron.  From  St  Benigna,  near 
Beraun,  in  Bohemia;  and  reported  also  irom  Wheal  Jane,  near  Truro^  England,  by  Greg,  associ- 
ated with  puro  and  altered  vivianite. 

626.  8Y1IPIA8XTB.    Symplesit  BreUh^  J.  pr.  Gh.,  x.  601, 1887. 

Monodinic.  In  form  resembling  erythrite.  Cleavage  perfect  parallel 
with  the  clinodiagonal  face.  In  minute  prifimatic  cryBtals;  also  a^re- 
gated. 

H.=2'6,  nearly.  G.=2*957.  Lustre  of  cleavage-face  pearly ;  elsewhere 
vitreoQB.  Color  pale  indigo,  inclined  to  celandine-green;  sometimes 
between  leek-  and  mountain-green.  Streak  bluish-white.  Subtransparent 
to  translucent. 

Oomp. — Supposed  to  be  an  arsenate  of  the  protozyd  of  iron. 

PvY<}  •to^— In  the  dosed  tube  yields  much  water;  at  a  high  temperaturo  some  arsenous  add 
sublimes,  imparting  an  add  reacuon  to  the  water,  and  giving  a  black  magnetic  rosidne.  B3.  in 
the  forceps  InAisible^  hot  colors  the  outer  flame  Ught  blue  (arsenic^  and  becomes  black  and 
magnetic  On  diaicoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  gives 
also  traces  of  manganese  and  sulphuric  add  (Plattner). 

According  to  Breithaupt,  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  26i  p.  &  of 
water.    Plattner  found  S4|  p^  a 

Oba«— Occurs  at  Lobenstein  in  Yolgtiiand,  with  spathic  iron. 

626.  BaTTBRITB.  Eobold-BlOthe  Bnidmaim,  Magnalia,  161,  etCL,  1727.  Kobolt  Blommi, 
Flos  Gobaltl  [the  ayst],  Kobottbedag  [impure  earthy],  Gobaltl  miners  colore  rubro,  eta, 
WaH,  ICin.,  SH  l^^''-  KobdtUflte,  Kobdtbesdilhg,  Ochm  Gobalti  rubra,  Onmgtedi,  318, 17^ 
Eobaltbliithe  Cferm.  GobaU  Bloom,  Bed  Gobalt,  Gobalt  Ochre.  Gobaltum  addo  araeoioo 
mineralisatnm  Bergmann,  Sdagr.,  184, 1782,  Opusc,  iL  4M,  1780  (first  anaL).  Arseniate  of 
Gobalt.  Gobalt  arseniat^/^.  Brytiirine  itoiki,  Min.,  iL  696^  1882.  Bhodoise  Buol,  L  318i 
1841. 

Monoclinic.     C7=70^  W,  /A  7=111°  16',  0  A  14=146°  19';a:l:o 
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=0*9747  : 1 :  1*8818.    Observed  planes  as  in  the  annexed  fignre,  t(^;ether 
with  8-»  and  f-i  between  i4  and  l-«. 


14  A  »4=90''  0' 
i4AU=iU61 
U  A  1=149  12 


i4  A  1^=156°  6' 
U  A  iX=lZ'l  6 
ir\  A  ♦4=180  10 


^A*.|=94*'12' 
a  A  1=120  48 
1  A  1=118  24 


466 


nit 


\ 


SchnMberg. 


/ 


Surfaces  i-i  and  l-i  vertically  striated.  Cleavace:  i-l 
highly  perfect,  i-i  and  X-i  indistinct.  Also  in  ^bolar 
and  reniform  shapes,  having  a  dmsy  surface  and  a  colum- 
nar structure;  sometimes  stellate.  Also  pulverulent  and 
earthy,  incrusting. 

H.=l-5— 2-6 ;  the  lowest  on  i-i.  G.=2-948.  Lustre 
of  i\  pearly ;  other  faces  adamantine,  inclining  to  vitre- 
ous ;  also  dull  and  earthy.  Color  crimson  and  peach-red, 
sometimes  pearl  or  greenish-gray;  red  tints  moline  to 
blue,  perpendicular  to  cleavage-face.  Streak  a  little  paler  than  the  color ; 
the  diy  powder  deep  lavender-blue.  Transparent — subtranslucent.  Frac- 
ture not  observable.    Thin  lamins  flexible  m  one  direction.    Bectile. 


Tar^l.  0i7«taDiaed  and  foliated.  2.  Earthy.  The  latter  Is  the  eodfty  eo&ott  Mwm  (S:obalt. 
beschlag  (Tenn.,  Bhodoiae  JERiof). 

Ckkmp^— Co*  As  4- 8  d=Aneiiio  add  88-48,  ozyd  of  cobalt  37  6ft,  water  84*02;  Co  often  partly 
replaced  by  Fe,  Ca,  or  NL  Analysee :  I,  Bnohols  (Qehlen's  J^  II.  ix.  808) ;  2,  Langier  (Mem.  d. 
ICns.  dliifit,  ix.  238);  8,  4^  6,  Keraten  (Pogg.,  Iz.  261);  6,  lindaker  (Yogrs  Joach.): 


1.  Biecheladorf 

2.  Allemont 
8.  Schneeberg 
4.  " 

6. 

e. 


la       Co  fri  t'e  da      fi 

87  89  —  82=98  Bncholi. 

40-0  20-6  9*2  6-6  24*6=99-7  Laogier. 

88*43  86*62  —  1-01  —  24-10=100*06  Kersten. 

88*30  83-42  4*01  24*08=99*81  Kersten. 

88-10  29*19  8*00  23*90=99*19  Keraten. 


Joabhimathal  86'42    83-76    11*26    8*61    042    23*62, B 0*86=99*74 Lindaker. 


Pyr.,  eta— In  the  cioaed  tnbe  yields  water  at  a  gentle  heat  and  toma  blniah;  at  a  higher 
heat  giyea  off  arsenons  add,  whidi  condenses  in  crystals  on  the  cod  glass,  and  the  reaidne  has  a 
dark  gray  or  black  color.  B3.  in  the  forceps  foses  at  2  to  a  gray  bead,  and  colors  the  flame 
lifffat  bhie  (arsenic).  BJ3.  on  diarooal  giyee  an  arsenical  odor,  and  foses  to  a  dark  gray  arsenld, 
whidi  with  borax  gives  the  deep  bine  odor  diaracteristlc  of  cobalt  Sohible  hi  mnriatic  add, 
giTing  a  rose-red  solution. 

The  eorOy  ootatt  li^ooaiy  6t  a  peach-btoesom  color  (kdbaltbesdilag)^  is  shown  by  Kersten  to  be 
cobalt  bloom,  with  some  fkee  arsenous  add.    He  obtahied: 


la 

2s 

Co 

n 

fi 

1.  Sdmeebeig 

61-00 

19-10 

16*60 

2*10 

ll-90=100-70. 

2.  Annabeig 

48*10 

20*00 

18*30 



12*18=98*68, 

with  a  trace  ofnidcel,  Ume^  and  snlphnrie  add  (Pogg^  Ix.  2621 
Oba^— Occors  at  Sdmeeberg  in  Saxony,  in  mioaoeons  soaleB,  sMokritjr  amegated;  fai  brQ* 
onsisting  of  minute  abnegated  ciystals,  at  SaatfeU  u  Thanngia;  also  at 


Osdcrf  in  Hessia;  Wottush  and  wittidien  hi  Baden;  Kodum  fai  Norway.  The  earthy 
peadi-btoeaom  yarietlea  hate  been  obserred  at  Allemont  in  Bauj^iny;  in  CbmwaU,  at  the 
BotaBadk  mfaie,  St  Jnati  et&;  mn  Alston  in  Gomberiand;  near  KiDaniey  hi  Ireland.  A  per- 
fectly green  Tarlety  occurs  at  Flatten  fai  Bohemia,  and  sometimes  red  and  green  tinges  bate  been 
obserred  on  the  same  crystals. 

Eryihrite,  when  abundant^  ia  valuable  for  ih»  maanfoatara  of  imalt    Named  from  IHIP^ 
red 
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haa  been  found  in 


636A.  BOBMun.  The  foadiU  of  ]>tj  (Ann.  PhiL,  IL  ivL 
4S9,  1824^  and  Ed.  J.  8d.,  ii.  177)  ia  probeh^  a  Twrietj  of  eobalt 
bloom ;  and  Keraten  auggeata  tiiat  it  may  be  identioal  with  the 
yarietj  in  the  third  of  hia  analyaea  above,  whioh  oontaina  lime 
an  element  detected  by  Children  in  roeeHte.  The  fona  bert 
giTon  ia  from  Levy.  Haidinger  makea  it  a  twin  with  oompoai- 
tion  parallel  to  i-L 

Qrtliorhombia  /A  7=132°  48'.  0  A  14=158*  S'.  GfeaTage 
diatinot  and  briOianty  parallel  to  vL  It  ia  deep  roae-red,  with  the 
hiatre  yitreooai  and  u.=r8. 

Ita  only  known  locally  ia  at  Sdmeeberg  in  Saxony,  where  it 
qnantitiea  on  quartz.    Named  alter  G.  Eoee,  of  Berlin. 


with  a  grea^  hutre, 
ir-blne.    Streak  paler 


526B.  LAmmuLAV  (Keithanpt,  J.  pr.  Oh.,  x.  606,  1837)i 
inolhdng  to  vitieoua.  H.=2'6— 3.  G.=3*0U,  Breithaupt 
bine.    Tranaluoent    Fracture  oonchoidaL 

Oontaina,  aooording  to  Plattoer.  araenio^  and  the  ozyda  of  oobalt,  nickel,  and  copper,  with 
water.  J.  lindaker  (Jabrbu  G.  Beicha.,  iv.  556)  found  ozyd  of  copper  aa  a  proaainent  ingndieBt 
with  the  otheia  mentioned.  Fuaea  eaaQy  before  the  blowpipe,  coloring  the  flame  deep  bkie,  and 
yielding  a  globule  which  beoomea  oryatalline  on  cooling.  On  charcoal  yielda  an  araenlcal  odor. 
With  the  fluzea  giyea  the  reaction  of  oobalt  Oocura  at  Annabeiig  in  Saxony,  with  cobalt  and 
other  ofea,  and  ia  a  reault  of  their  alteration. 

627.  ANNABSRaiTB.  Odua  Nioooli,  Kkxblnm  caldfonne,  Oioiwt,  Min.,  218, 176a  Fukel- 
odcer.  Nickelbiathe.  Nickel  Ochre;  Nickel  Green;  Araeniate  of  Nickel  Nickel  Araeniat^. 
Annabergite  i?  <fc  J£,  603,  1862. 

Monodinic.    In  capillarj  crystals ;  also  massive  and  disseminated. 
Soft.    Color  fine  apple^reen.    Streak  greenish- white.    Fracture  uneyen, 
or  earthy. 

Oonp«— Jri'la+8&=Araenioacld88-e^  oxyd  of  nickel  37*2,  water  24*2=100.  AnalyaeB:]^ 
Berthier  (Ann.  Oh.  Fhya.,  xiiL  52);  2,  Stromeyer  (Schw.  J.,  xxv.  220);  8-^  Keraten  (Pogg.,  h. 
251): 

25-6=100  Berthier. 

24-82,  9e  118,  S  0-28=100  Strom. ;  aome  Oo  with  ]!ia 

23-91,  te  lr.=99-94  Keraten. 

24-02,  "  2-21= 100-13  Keraten. 

23^2,  "  1-10,  la  0-d2=98-86  Keraten. 

Pyr.  etc— la  the  doaed  tube  giyea  off  water  and  darkens  in  color.  B.Bl  ftiaes  eaaily,  and  on 
chaicoai  giyea  an  araenlcal  odor  and  yielda  a  metallic  button,  which  with  borax  glaaa  giyea  at 
flrat  a  cobalt-blue  glaaa,  and  later  the  yiolet  to  reddiah-brown  color  characieriatic  of  nidcel;  io 
B.F.  it  beoomea  gray  from  reduced  nickel    Sohible  in  aoida. 

Thia  apedea  ia  probably  iaomorphoua  with  erythiHe. 

Oba.— Oocura  on  amaltite  at  AUemont  in  Bauphiny,  and  la  auppoaed  to  result  from  tbe 
deoompoaition  of  thia  ore ;  alao  at  Kamadorf,  near  Saalfeld;  at  Annaberg;  at  Blecheladorf;  and 
other  minea  of  nickel  orea.  It  haa  been  oocaaionally  obaemd  aaaodated  ¥rith  copper  nickel  in 
the  oobalt  mine  at  Ohatfaam,  Oonneoticut 

628.  Hydrrm  BSbamc  AnmMe  ofNkkd  a/nd  OobM  Under  thia  name  D.  F6rbeadBecribea(Fha 
llag^  TV.  xxy.  108)  a  mineral  ocenrring  in  Ihedaaart  of  Ataoama  inyeinainadeoompoaod  diofytft. 
A  few  yarda  below  the  aur&oe  it  paaaea  into  chloanthite^  from  wliich  mineral  it  appeara  to  liafB 
beenderiyed.  H.=2-6.  G.=3-086.  Stnooture  fibro-cryatalline.  LaatndulitoaUkyorieaiDoos. 
Oolor  grayiah-white.  Analyaia  aflbrd^  la  4405^  JTi  19-71, Co 9-24^  A  26-98=99-98 ;  from wbidi 
Forbes  deduces  the  formula  (fii,  tof  2s+8  fi,  whidi  Mquiiea  Ab  43-89,  60,  i(i  28*83,  d  2T-48 
=100,  making  it  allied  to  pharmacolite.    BJ3.  in  the  doaed  tube  yiekto  water,  beoooiing  daikor: 

Aimee,  leaying  metaUio  gfebulea  of  an  anenidof 


2a 

Hi 

Co 

1. 

Allemont 

36-8 

36-2 

2-6 

2.  Riecheladorf 

36-97 

87-36 

^— 

3. 

Schneeberg 

88-80 

86-20 

1-53 

4. 

It 

38*90 

35*00 

«.— 

6. 

It 

37-21 

36-10 

ir. 

on  charcoal  ftiaea  imperfectly,  eyolyea  araenio , „ 

nickel  and  cobalt    With  fluxea  giyea  reactiona  for  nickd  and  cobalt 

By  regarding  a  portion  of  the  water  baaiG;  the  mineral  beoomea  a  tribasie  ats 
approadiea  annabergite.    Kenngott  namea  it  IMmU  (Ueb.,  1862-*66,  46, 1868). 


ata^and  thea 
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629.  OABHBRZTB.    MTaaserhaltige  Nickelozyd-Magnesia  J,  H.  Berber,  B.  R  Ztg.,  xzil  306; 

1863.    Oabrerite  Dcom, 

Monodinic.  Like  erythrite  in  habit.  Cleavage :  elinodiagonal  perfect. 
Also  fibrous,  concentric.    Reniform  and  granular. 

H.=2.  (3'.=2'96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
fibrous.    Color  apple-green.    Translucent  to  transparent. 

Oomp.— 0.  ratio  for  fi»  ^s,  fi=8  :  6  :  8.  lt*l8  +  8]^  in  which  Jt  corresponds  to  ISH,  Oo,  ftg 
in  the  ratio  1:6:4^.    Analysis :  Ferber  (i  q,\  having  only  a  small  quantity  at  his  disposal: 

2s42-3t        Jfi2(H)l        Co  4-06        Ji[g  9*29        fi  25-80=101 -58. 

Pyr.,  etc— In  the  closed  tube  yields  water  and  becomes  grayish-yellow.  B.B.  in  R.F.  Infiis- 
ible :  on  dhiffooal  gives  arsenical  ftimes. 

ObB«— From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  whidi  is  connected  with 
the  mountain  Umestone  and  aigillaceons  schist  Besults  from  the  alteration  of  arsenids  of  niolcel 
and  cobalt 

63a  KOrnam.    Zlnkarseniat  OUo  KotUg,  J.  pr.  Gh.,  zlviiL  188, 1849;  yaummm,  ib.,  256. 

KoUigite  Ikma,  Min.,  487,  1860. 

Monoclinic,  and  isomorphous  with  erythrite,  Naumann.  Massive,  or  in 
crusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage:  elino- 
diagonal perfect. 

H.=2*5— 8.  G.=8'l.  Lustre  of  surface  of  fracture  silky.  Color  li^ht 
carmine-  and  peach-blossom-red,  of  different  shades.  Streak  reddish-white. 
Translucent  to  subtranslucent. 

Oomp.— (2n,  Co,  iSri)'  Is + 8  d,  or  analogous  to  erythrite.   Analysis  by  Eottig  (L  c) : 
Is  [3717]        2n  30-52        Oo  691        ]^  2-00        Oa  **.        A  2340=100. 

Pyr.,  etOri — In  the  closed  tube  rives  much  water,  and  at  a  higher  temperature  a  !k\n%  crystal- 
fine  sublimate  of  arsenous  add.  &B.  fuses  easOy,  coloring  the  flame  bhze ;  on  charcoal  in  B.F. 
gives  copious  ftunes  of  arsenic  and  coats  the  ooal  with  ozyd  of  zinc;  with  soda  the  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  co(ding;  this  moistened  witii  cobalt, 
solution  and  heated  in  O.F.  assumes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
oobalt-blue  glass. 

Obs. — Oocura  witii  smaltite  at  tiie  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing,- 
parUy  to  the  arsenate  of  cobalt  in  the  mineral 

631«  HURBAUUTB.  AUuaud^  Vauquelin,  Ann.  Ob.  Phya.,  zzz.  802, 1825;  AUuaud,  Ann.  di. 
BoL  Nat,  viiL  349,  1826.  DufirhK^,  Ana  Ob.  Phys.,  zlL  338,  1829;  Deecioiaeam  and  Jkmwvir,. 
ibid..  III.  Uii  293. 

Monoclinic.  /A  /(planes  unobs.)=99°  21';  ^2  A  i-2=61° ;  0  A  7=90"* 
17',OAi^(=CO=90°  38',  0  A  14=138°  22',  0  A  3^=122°  53',  Oh^v 
=^Vl^''  2'.  In  small  crystels,  isolated  or  grouped,  the  groups  sometimes 
mammillary,  or  fascicled  as  in  stilbite.  Cleavage  not  observea.  Also  to  a. 
limited  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 

H.=5.  G.=3-186,  yellow,  and  8-198,  reddish,  Damour.  Lustre  vitre- 
ous, somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  andi 
pale  rose,  nearly  colorless.  Streak  similar.  Transparent — ^translucent. 
Optically  biaxial ;  axes  very  divergent,  the  plane  orthodiagonal ;  biaectni^ 
jKwitive. 

86 
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Var«— The  (a)  browni8lw>range  or  yeUowiah,  (5)  fbe  rose-Tidet^  and  (c)  the  pals  roee,  are  three 
▼BrietieB,  difforing  somewhat  in  their  ovystalliDe  planes.  The  orange  ia  the  moat  oommoo.  Tlie 
cryBtals  apjffoech  in  habit  ^ose  of  croooisite,  though  of  very  different  angles. 

Oomif.— O.  ratio  for  ft,r,fi=l  :  2  :  1;  whence  (ftn,  {'e)»P"+6  ft,  with  An  :  Fe=5  :  1,  or 
tetter  (fin,  ^e,  ft)*  r+2  M=Pho8idiorio  aoid  89*1,  protozyd  of  manganese  40%  protoxjd  of  inm 
8*8)  water  12*4=100.    Analyses :  1,  Dufr^noy  (L  c.) ;  2,  3,  4^  Damoor  (L  c): 


^ 

fin 

#e 

ft 

L  limogea 

2.        "       yettoco 

g               U                  11 

4!       **       mUuA 

88-00 
3t-96 
88-20 
37*63 

82-85 
4116 
42-04 
41-80 

1110 
810 
6-75 
8-78 

18-00=00-96  Dofr^qy. 
12-35,  quarts  0*36=99'dl  Damoor. 
12-00      **       0-60=99-49  Damoor. 
11-60      "       0-80=100-26  Bamooc 

Pyr.  eto^— In  the  dosed  tube  gives  water.  B.B.  Aises  to  a  reddish-yellow  cfystaDine  peari, 
brown  m  the  outer  flame,  then  becomes  black,  and  the  flame  is  colored  green.  Beaotiona  of  naa- 
ganese  and  iron.    Easily  sohible  in  acids. 

OlMU— Found  in  cavities  of  triphyline  or  its  altered  fonn  heteroaite,  Sn  granite,  at  Lfamgea,  eoa^ 
mnne  of  Hnrdaux,  France. 

The  ciystala  were  first  examined  by  Dufi^noy  (I  aX  and  afterward  mora  oooqiliitelj  by  Da^ 
doiaeaux  (L  a). 

632.  OBQHDBABSBIIITB.    Kondroaraenit  IgMri^  GBff.  AJk.  Stodkh.,  zzfi.  3,  \Wk 

In  small  ^^ns. 

IL=3.  Color  jdlow  to  reddish-yellow.  Translaoent.  Brittle.  Frac- 
ture conchoidaL 

Oomp.— An  arsenate  of  manganese.    0.  ratio  for  ]ft,  la,  &=S  :  2  : 1 ;  iHioDoe  lbi*2a+2^& 
Analysis :  Igelstrdm  (L  c.) : 

Is  liCn  ftg  Oa  A 

88*60  61*60  2-06  4'86  7*00,      Clr.=90HK)  Igelstr6m. 

Pyr.,  •tc— B.B.  in  tube  decrepitatea,  bladEons,  and  giyee  neutral  water.  On  diarooal  eaafiy 
Aislble  to  a  bkdc  bead,  not  magnetic;  In  the  inn«r  fliyne  girea  arsenical  taftea.  With  bomz 
ogives  manganese  reaction.    Easily  and  completely  soluble  in  dilute  muriatic  and  nitric  adds. 

Oba.— Occurs  in  the  Paisberg  mhies,  Wermland,  in  veins  of  barite  intersecting  hansmaanile. 

Named  from  its  similarity  in  oocumnoe,  oolor,  and  transparency  to  dKmdrodite,  whfle  *"*"rnag 
•from  it  in  being  an  arsenate. 


533.  TBZOBALOITB.    Tridialdt  ^Rrm.,  J.  pr.  Ol,  Izzffi.  aiS^  I86a 

In  radiated  groups,  colnmnar ;  also  in  dendritic  forms. 
H.=2*6.    Lustre  silky.    Color  verdigris-green. 

>Oomii^-0n*i8+6fi.    Analysis  l^  Hermann  (Lc.): 

2a  ^  On  A 

88*78  0^7  44-19  10*41=rl00. 

Pyr.,  etc.— Heated  decrei^tates,  yields  mndi  water,  and  becomes  dark  Immn.  B3.  on  ch«r> 
'ooal  frises  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  dT  oopper.  DiSMhraa 
•easily  in  cdd  muriatic  add. 

Oba.— 'From  the  Tnrjinsk  oopper  mhie,  or  Bereaovsk,  on  tetrahedrite.    BeaemblBe  tjniSbb, 

534.  TBBOMBOUTS.    ThromboUth  BrtWL,  X  pr.Gh.,  xr.  821,  1888. 
Amorphoos. 
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H.=8— 4.  Q.=8*S8— 8-4:0.  Lustre  vitreous.  Color  emerald-,  leek-, 
or  dark  green.   Streak  emerald-green.    Opaque.    Fracture  conchoidal. 

Oomp.— AooordiDg  to  an  imperfect  analyBis  hy  Plattner  (L  a)  it  contains : 

P  41*0       Ca  89-3       "&  16-8,  besides  a  small  amoant  of  sflioa  and  alumina. 

Pyr..  •tc-*In  the  dosed  tnbe  giyes  much  water  and  turns  black.  B3.  Aises  easily  and  first 
coiors  the  flame  Mne,  like  chkrid  of  copper,  and  later  gives  a  dark  emerald-green.  On  charcoal 
ftises  to  a  Uaok  globdle,  which,  after  long  blowing,  yields  globules  of  copper.  With  the  fluxes 
reacts  for  copper.    With  boric  add  and  iron  giyes  a  fusible  phoephid  (Plattner). 

Obs. — ^Found  with  maladiite  in  a  fine-grained  limestone  at  Betzbanya,  Hungary. 

636.  XiXBBTBBMITB.  Oliveners  pt  Phosphorkupfererz  pt  Phosphate  of  Copper  pt. 
Goiyre  phosphate  pt  Octaedxisdies  Phosphorkupfer  LeonK,  Leonh.  u.  SelVs  Min.  Stud!,  1812. 
Kattricher  Pseudomalachite  pt  Hamtm^  Handb^  1088,  1818.  Iibeth«nit  BtMl,  CSiar.,  887, 
1823.    AphMae  Bend^  iL  669, 1832.    Pseudo-libetiienit  Bmvn^  Ifin.  Oh.,  344^  1880. 

Orthorhombic.  /A  7=92°  20',  <?  A  l-i=143^  50' ; 
a  I  hi  {?= 0*7811  :  1  :  1-0416.  Observed  planes  as  in 
the  annexed  figure,  with  also  the  prismatic  planes  ir%. 
1-i  A  H  top,=109°  62',  1  A  1,  ov,  l-t,=118°  12',  adj.,= 
120^  56',  ov.  /,=90^  46'^  /A  1=135^  28'.  Cleavage : 
diagonal,  t-i,  i-t,  very  indistinct.  Also  globular  or  reni- 
form,  and  compact 

H.=4.  G.=8*6— 8*8.  Lustre  resinous.  Colorolive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  subtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 

OoB&p*— Cu*1^+d,  or  Cu'l^+Oufi  (Ramm.)=Fho6phorfc  add  28"t,  oxyd  of  oopper  86*6, 
water  3*8=100.  Analyses ;  1,  Kuhn  (Ann.  Gh.  Pharm.,  IL  164) ;  2,  Bergemann  (Pogg.,  d^.  190) : 
8,  Hermann  (J.  pr.  Oh.,  xzzviL  176) ;  4^  Ohydenius  (Acta  Soc.  Sc  Fenn.,  y.  340) ;  6,  F.  Field 
(Chem.  Gas.,  June,  1859);  8,  H.  KUller  (Qu.  J.  Oh.  Boc.,  zL  202);  7,  Berthier  (Ann.  d.  K,  Till 
834);  8,  Bhodius  (AmL  Gh.  Pharm.,  bdl  371) : 

4-06==100*43  KQhn. 
4*04,  As  2-80=99*09  Bergemann. 
6*50=100  Hermann. 

3*68,  As  tr.,  ^e  1*77,  0  0-82=100*22  Ohydenius. 
3*74=99-47  Field. 
r4*18]=100  Miiller. 
7-4=100  Berthier. 
7*3=99-8  Bhodius. 


P 

Cu 

1.  libethen,  orysL 

29*44 

86*94 

2.         " 

26*48 

66*29 

3.  K.  TagBsk 

28-61 

65-89 

4. 

29*48 

64*47 

&  Oo({uimbo 

29-31 

66-42 

8.  Oongo^  Africa 

(1)  28*89 

66*98 

7.  Libethen 

28-7 

63*9 

8.  Ehl 

28-9 

68-1 

O.  of  anaL8=3*6-3«8;  8,4-27.  m^    m      ^ 

The  analysis  by  Berthier  is  identical  with  Bhodins*s  analysis  of  ehlite=0u^P  +  2£L  and  the 
mineral  is  called /Veydo-ZtidftrntYe  by  Eammelsberg,  who  writes  the  formula  Ou*p+Oud+]^ 
Beudant  dtes  Uie  same  analysis  in  connection  with  his  name  Aph^^se. 

Pyr.,  eto.~-In  tiie  dosed  tube  yields  water  and  turns  black.  B.B.  fhsea  at  2  and  colors  the 
flame  emerald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metalHo  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formation  of 
phosphate  of  lead,  whidi  treated  in  B.F.  gives  a  crystalline  polyhedral  bead  on  cooling.  With 
the  fluxes  reacts  for  copper.    Sduble  in  nitric  add. 

Obs. — Occurs  in  cavities  in  quarts,  associated  with  ohalcopyrite,  at  Libethen,  near  Neusohl,  in 
Hungaiy :  at  Bheinbreitenbach  and  Ehl  on  the  Rhine ;  at  ITischne  TagOsk  in  the  Ural ;  in  Bolivia, 
a.  A.,  with  maladiite ;  at  the  ICercedee  mine,  near  Ooquimbo,  Chili,  with  tagOite  and  limonite ; 
also  in  small  quantities  near  Qunnis  Lake  in  Cornwall,  and  near  Bedruth ;  in  the  0raL 
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636.  OLnrBHin.  AfimlkMnfw  Knpferan  (fr.  Ckvnirill)  Klapr^  Sdirft.  Geo.  H«t  ¥r.  Bed, 
TiL  160,  1786;  OttTenen  (fr.  GornwaS)  Wtm^  Befgrn.  J^  881,  896, 1789.  OHw  OoffptrOn 
XtruMM,  iL  161,  1796.  Olive-green  Copper  Ore  i^^M]k/ev^  Brit  MJol,  L  pL  11,  £  2.  1797,  ii|a.^ 
1803.  CniTre  aneniat^  en  ootoMre  algna  Bounk,  FhH  Tr.,  177, 1801.  Fbannakodtaba  pL 
BanmL,  iiL  1043,  1818;  OHieninpAr,  id,  1046;  PhannMoliit  id^  1036, 1847.  Ottrenite  pt 
Jammm,  Sjvt,  it  885,  1820;  LmX,  Ofykt,  388,  1831. 

Orthorhombic  /A  7=98^  80^  0  A  14=144^  14' ;  a  :  J :  c=0-78  : 1 : 
1'0446.  Observed  planes  as  in  the  figure.  1-i  A  1-i,  top, 
=110^  50'  aiO°  47',  Desd.),  Vi  A  14=124^  35',  i-i  A  Jfc 
\%%^  15'.  Cleavage :  /  ana  1-i  in  traces.  Sometimes 
acicniar.  Also  globular  and  reniform,  indistinctlj  filsoiis, 
fibres  straight  and  divergent,  raiely  promiscuoiiB ;  also 
curved  lamellar  and  grannbr. 

H.=3.  G. =4-1— 4*4.  Lustre  adamaatiiie — ^vitreous; 
of  some  fibrous  varieties  pearly.  Color  various  sluuks  of 
olive-green,  nassing  into  leek*,  siskin-,  pistachio-,  and  black- 
'  ^  also  liver-  and  wood-brows  ;  sometimes  straw- 


468 


/i4^ 


\y 


I   0 


yellow  and  grayish-white.      Streak  olivef;reeii — brown, 
bubtransparent — opaque.    Fracture,  when  observable,  oon- 
choidal — ^uneven.    Brittle.     Optically  like  libethenite,  Descl. 

Var.— 1.  OtMiory.    (a)  OryskJlited;  G.=4*878,  Comiran,  Damonr;  4*186,  fb^  HermanB. 

(b)  FOfnmj  flnel^'  and  dlTergantly  fibrous,  of  green,  yellow:  brown,  and  graT,  to  white  ookn, 
with  the  snrfaoe  sometimes  TeWety  or  adcular ;  6.= 3*9 1 3,  Hermann ;  found  mvesting  the  oom- 
mon  yariety  or  passing  into  it ;  called  wood^oopper  or  fDoodronmUUe  {Boithipfgnn), 

^)  Earthif:  iiMalar  or  massive :  jMxnetlmee  soft  enough  to  soil  the  fingers. 

OiMiip.--0u*(As,r)+A,  or  Uu*(As,  r)+Cad=,  the  arsenic  being  to  the  phosphoric  acidu 
6  :  I,  Arsenic  add  36*7,  phoephorio  add  8*7,  ozyd  of  copper  67*4,  water  8*i=100,  and  isonior- 
phons  with  libethenite.  Analyses:  1,  t.  KobeD  (Pogg., zriiL  349);  3,  8,  Bidbardsoa (Thorn.  Mm., 
i.  614) ;  4^  Hermann  (J.  pr.  Oh.,  zzxUL  391);  6,  Damour  (Ann.  Gh.  Phys.,  III.  ziil  404);  6,  Thom- 
son (Min.,  L  616);  7,  Hermann  (L  c): 

2a  P  Cu  tt 

3-60=:]00KobeIL 
8*9=100  Bichaidaon. 
8-66=100  Richardson. 
4-1 6= 100  Hermann. 
3*73=98-88  Bamour. 
4*41=100  Thomson. 
8*88,  ^e  8-64=100  Hermann. 

Pyr.,  etc. — In  the  dosed  tobe  gives  water.  B.B.  ftiaes  at  3,  coloring  the  flame  bluisb-greeo, 
and  on  cooling  the  fhsed  mass  appears  ctystalliue.  B.B.  on  charcoal  Aiaes  with  deflagration,  gives 
off  arsenical  Aimes,  and  yields  a  metoUio  arsenid,  which  with  soda  yields  a  ^obue  of  o^per. 
With  the  flaxes  reacte  for  copper.    Soluble  in  nitric  acid. 

Oba^-The  crystallised  yarieties  occur  disposed  on,  or  coating,  oaylties  of  miarts  in  CJonwall, 
at  Wheal  Gkwland,  Ting  Tang,  Wheal  Unity,  and  other  mines  near  St  Day;  alao  near  Redruth; 
near  Tavistock,  in  Devonshire;  also  in  inferior  spedmens  at  Alston  Moor,  in  Oomberland;  al 
CamsdorfandSaalfeldinThuringia;  the  Tyrol;  theBannat;  Siberia;  Chili;  and  otiier  places. 

The  name  olivenite  alludes  to  the  olive-green  color. 

None  of  the  mineral  phosphates  or  arsenates  were  distinctively  recogniaed  in  andent  miner- 
alogy. The  spedes  containing  copper,  if  observed,  were  left  to  pass  under  the  general  names  of 
chryaoooQa  and  mcUachUei,  In  1747,  Wallerius  has,  besides  Koppar-Lamur  or  asurito,  tiie  two 
spedes  Copper  Green  (malachite)  and  Copper  Blue  (diiysocoUa  and  aaurite  in  partX  but  without 
well-defined  limito.  Oonstedt,  in  1768,  describes  the  Mountain  Blue  as  sometimes  impute  (tern 
caloarea  mizteX  and  hence  eflbrvesdng  with  aqua-fortis.  Fontena,  in  1778,  announced  the  gieen 
earb(maie  after  an  analysis ;  and  Bergmann  in  his  8ciagraphi%  1783,  recognises  only  carbooate 
of  copper,  and  calls  wzongly  the  gnm  mka  of  Werner  (1780^  and  later  l9r£)nwia)  a  obkiid.   lo 
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1*786  Qaproth  analjEed  an  aamMJtt,  and  Werner  soon  after  gave  it  the  name  of  (XtveMrv ;  and  in 
Wemer'a  ajatem  of  1789  (BergoL  J^  382,  1789),  Aaaiite,  IdOatdiite^  Oopper  green  of  compact  tex- 
ture not  efferreaoing  with  aoida  (duyaoooUa),  and  Oliyenen,  together  witii  a  ao-oaUed  EiatmKtwMig 
Kupforgirun  (moatly  earthj  green  carbonate),  were  the  only  apeciea.  Karaten'a  TabeUen  of  1800 
oontaina  no  addition  to  the  liat  But  in  1801  Boumon  announced,  flnom  an  analjsia  by  Ghenevix, 
a  aeoond  arsenate^  afterward  called  Idrowrdte;  Yauquelin  a  third,  afterward  named  Chako- 
pkyUUe\  Klaproth  a  fourth,  the  Sirahli(fe8  (Xjvm«r^  or  C^tnoeZow.  Klaproth  also  pnbliahed  at 
the  aame  time  an  analysifl  of  the  first  phospkcUet  now  called  FieudomalachUe;  bealdes  one  of  the 
ozyohlorid  AtacamUej  which  mineral  had  been  brought  ftom  OhUi  as  copper  aand  between  1780 
and  1790,  and  was  pronounced  an  oxyd  by  Yauquelin,  and  a  chlorid  by  Karsten  in  his  TabeUen 
of  1800. 

637.  ADABam.    Adamine  C.  FriML,  a  R,  IziL  693,  1866. 

Orfhorhombic.  7 A 7=91^  88',  O  A  l-t=148''  40' ;  a  :  &  :  0=078547  : 
1 :  10271 ;  iflomorphoos  with  olivenite.  7a  i-8=161^  43i',  7a  i-«=161*' 
25',  1-t  A  1-1=107^20',  7a  1=135°  46',  1  A  1,  over  W,  =120°  4'.  Cleav- 
age:  1-1  very  distinct. 

H.=8'6.  G.=4'888.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  iA ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  60'  for  the  red 
rays;  Descl. 

Oomp,— O.  ratio  for  ft,  Is,  &=^4  :  6  : 1 ;  2n*£s+2n  &= Arsenic  add  40-2,  ozyd  of  zinc  66*7, 
water  S-kslOa    But  the  analjsis  gives  l\  A  instead  of  1  tL    Analjais:  Friedel  (L  a): 

Is  39*95        2n  64-32        l*e  1*48        fin  (r.        B  4*55=100-80. 

It  is  a  sine  ofivenite. 

Pyr.,  etOw^Heated  in  a  dosed  tube  decrepitates  feeblj,  and  jields  a  UtUe  water,  becoming 
white  and  poroelanmxs.  On  charcoal  fnaea,  producing  a  coiUixig  of  oijd  of  dnc^  and  a  feeble  odor 
of  araenic.  In  a  doaed  tnbe  with  soda  and  charcoal  giyee  a  ring  of  arsenie.  With  borax  in  0. 
F.  pearl-jellow  while  hot,  colorless  on  cooling,    fiasilj  soluble  in  dUute  muriatic  acid. 

Oba. — ^From  Ghafiardllot  Chili,  with  limonite  and  native  silver.    Named  after  l£r.  Adam  of  Paris. 

638.  OONIOBAZXnTB.    Sonichaldt  Br^iik.  k  Fritssdie,  Pogg.,  IzxviL  189, 1849. 

Beniform  and  massive,  resembling  malachite. 

H. =4-5.  G.  =4*123.  Color  pistachio-ffreen,  inclining  to  emerald-green ; 
streak  the  same.    Snbtranslacent.    Brittle.    fHcture  splintery. 

Oomp.~(0u,  Oa)*(ls,  1^)+Ca  iSf+il^  with  some  vanadic  add  repladng  (?)  part  of  the  phos- 
phoric^ the  copper  aud  lime  in  equal  proportions,  the  arsenic  to  the  other  adds  as  2  :  1.  Closely 
aDied  to  olivenite  and  vdborthite.    Analysis  by  FritEsdie  (L  a) : 

Is  80*68        ^8-81        Vl-78        Cu  81-76        08  21-86        tt  6*61. 

Pyr.,  •tc— In  the  dosed  tube  decrepitates,  gives  water,  and  turns  black.  In  the  forceps  ftises, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  aidQacent  to  the  assay.  On 
duircoal  ftises  with  deflagration  to  a  red  slag^like  mass,  which  gives  an  alkaline  reaction  to  test 
paper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal,  with  salt  of  phosphorus  and 
metallic  lead,  yields  a  glass  which  is  dark  yeliow  while  hot  and  chrome-^preen  on  cooling  (vana- 
dium). 

Obs.— From  Hlnijosa  de  Oordova»  in  Andalusia,  Spain.    Kamed  from  »»£«,  Uim,  and  x«^^* 

539.  BATLDONITB.    X  S.  ChmteK,  J.  Ch.  Soc,  IL  iiS.  265, 1866. 

In  minute  mammillary  concretions,  with  a  druey  amfaoe.  Stmetnre 
often  somewhat  reticnlatea. 
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H.=4*6.  G.=5'86.  Lustre  strong  resinoiis.  Color  grass-^e^i  to 
blackish-green.  Streak  siskin-  to  apple-green.  Subtranslncent  Tractnre 
snbconchoidal,  nneven. 

OoiQ.p.~0.  ratio  for  ^  Sb,  fi=4  :  6  :  2  nearij;  ^Hxence  (tbj  Cxxyt.s-h^%  with  :^b  :  Cii= 
1:8;  or  (]^b|0u)*A8+^£[+fi,  Ghur(^=ArRe]iic  acid  81*6,  ozyd  of  copper  32*8,  oxjd  of 
lead  80-7,  water  4-9=100.    Analyato:  Otmich  (L  a): 

la  Ctt  ^b  fi 

(})  81-76        80-88        30-18        4*68,  Fe,  Ca,  and  loss  2*65=100  Ghnrc^ 

Pyr.,  eto«— B3.  giyes  off  water  and  becomes  black,  which  latter  reaction  Church  regards  as 
indicating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  diarooal  ftises  to  s  black 
bead,  deflagrates,  giving  off  arsenical  fUmea,  and  leaves  a  white  metallic  bead  of  lead  and  coppec 
With  borax  in  outer  flame  gives  a  bine  bead.    Difficoltlj  soluble  in  nitric  acid. 

Obs^-Oconrs  in  ComwaL    Named  after  Dr.  John  Bayldon. 


640.  BUOHROim.    Eoohioit  BreU/Uj  Char.,  172,  266»  1823. 


469 


Orthorhombic. 
a:h:  o=0-6088 
annexed  figure. 
irt  A  f  t=132^  24 


7a/=92^   8',    Oa1-i=U8° 
1  :  1*038.    Obserred  planes  as  in  the 


40'; 


U  A  U=ino  20',  i4  A  14=12r  20', 
\Ua  2-?=140^  86V,  2^  A  2-t,  ov.  m, 
=101°  18'.    Cleavage :  /  and  l-i.    Faces  1-f  vertically 
striated. 

H.=3-5— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — ^translu- 
cent. Fracture  small  conchoidal — uneven.  Bather 
brittle. 

Oonap*— Ou^  1b-\-1  £[,  or  On*  Is+Cn  &-t-6  ft  (Bamm.)=Araenic  acid  34*1,  oxyd  of  oopper 
47*2,  water  187=100.  Analvses:  1,  Taner  (Sdinb.  FhiL  J.,  It.  901);  2,  8,  Eohn  {Ajxb.  Gb. 
Fharm.,  IL  128);  4^  Wdhler  (ib.,  286): 

Is  Ou  fi 

1.  Ifbethen     33-02   47*85 

2.  "        34-42    46*97 

3.  "        32*42    46*99 

4.  '*  33-22    48-09 


18*80=99*67  Tomor. 
19-31=100*70  Kiihn. 
19*31,  Oa  1-12=99*84  KCOm. 
18-39=99-70  Wohler. 


Pyr.,  etc<— In  the  dosed  tube  gives  more  water,  bat  has  otherwise  the  same  reaotiona  as 
olivenite. 

Obsw — Occurs  in  quartsose  mica  slate  at  libethen  in  Hungary,  in  dyRtals  of  considerable  siae, 
having  much  resemblance  to  dioptase.  * 

Named  from  c^x^t  leauUfid  color. 

If  the  prism  24  were  made  the  fbndamental  vertical  prism  in  euchroite^  then  /A  /  wonld  equal 
101°  18',  and  l-i  A  l-i;  top,=87*'  62',  nearly  as  in  wolfhuu  and  hopeite.  The  cleavage  is  not  in 
accordance  with  this  view. 

Alt.~Tsdhermak  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  water,  he 
finding  crystals  of  olivenite  projecting  fhim  the  holes  of  cavernous  euchroite  (Ber.  Ak.  Wien,  IL 
129). 

641.  TAaiLXTB.    TagiUtb  (fr.  N.  TagOsk)  Msrmann,  J.  pr.  Oh.,  zzxviL  184^  1846;  (fr.  Tillers- 
lenth)  BreOk.^  B.  H.  Ztg.,  zziv.  809. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Cleavage : 
brachydiagonal,  distinct.  Also  in  renifonn  or  spheroidal  concretions. 
Structure  nbrous ;  also  earthy. 

H.=8— 4.    G.=about  3*5,  Hermann;  4-076,  Breitk    LuBtre  vitreous. 
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Oolor  verdiffris-  to  emerald-green.    Streak  yerdigri&-green.    Sabtranala* 
cent.    Brittle. 

Oomp.— 0.  ratio  for  ft>  P,  fi=4  :  6  :  3;  whence  Ou*  P  +  3  fi;  or,  Cu*  P  +  Cn  tt  +  2  ft 
(Bamm.)=Fho6phoric  acid  27*7,  oiyd  of  oopper  61*8,  water  10*5=100.  AnalyBes :  1, 2,  Hermann 
(L  c.};  3,  Keld  (Gh.  Ga&,  June  16,  1869): 


P 

Cu 

A 

1.  Ural 

26-44 

61*29 

10*77,  9e  1*50=100  Hermann. 

2.      " 

26*91 

62*68 

10*71=100  Hermann. 

8.  Coqnimbo 

27-42 

61*70 

10*26=99*37  Field. 

II 


Prr.,  etc. — ^No  Uowptpe  dharactera  are  given  by  Hermann. 

Cm.— Oocura  at  STisdine  Tagilsk  on  limmiite ;  at  the  Arme  Hflfe  mine,  UHerarenth,  in  minute 
CTTBtals  and  reniform  groups  or  masses,  on  limonite,  with  quarts;  In  S.  Amerioa,  at  Qie  Meroedea 
mme,  Ooquimbo,  fibrous,  on  fimonite. 

Hermann's  iagQUe  was  in  reniform  concretions,  with  H.=3,  G-.=3-5,  and  oolor  emerald-  to 
mountain-green ;  and  had  the  composition  mentioned.  The  other  diaracters  in  the  above  descrip- 
tion (excepting  the  anaL  bj  Field)  are  from  Breithaupt,  in  an  account  of  the  UUersreuth  ore, 
which  he  refers  to  tagilite,  but  which  has  not  been  analjaed,  and  may  or  may  not  be  that  species. 

642.  JJROOOnTTB,  Octahedral  Arseniate  of  Oopper  (fr.  Oomwall)  Amm.,  PhiL  Trans.,  1801 
174,  Bashleigh's  Brit  Min.,  it,  pL  2,  6, 11,  1802.  Linsenerz  TTenk,  1803,  Lndwig*s  Min.,  IL 
215,  1804;  Kanim,  Tab.,  64,  1808.  Linsenkupfer  Baugm,^  Handb.,  1061,  1813.  Idrokon 
malaohit  pt  Mohs,  Grundr.,  180,  1822.    Ohalcophacit  Glocker,  Handb.,  869,  1831. 

Monoclinic,  Breith.,  Desd.  I A  7=74°  21',  Descl. ;  470 

r2°22',B.&M.:  7r59' Breith.    14  A  14=61°  31'       — 
Descl.;  60°  40',  B.  &  M.     6^=88°  33'.     Observed 

E lanes  as  in  the  annexed  figure.  Cleavage  lateral, 
ut  obtained  with  difficulty.  Rarely  granular. 
H.=2-2-5.  G.=2-882,  Boumon;  2-926,  Haid.; 
2*985,  Hermann ;  2'964r,  Damour.  Lustre  vitreous,  |  /  i< 
inclining  to  resinous.  Color  and  streak  sky-blue — 
verdigris-green.  Fracture  imperfectly  conchoidal, 
uneven.    Imperfectly  sectile. 

Oomp,— O.  ratio  fr.  anal  1,  8,  4,  for  ft  51,  (la,  P),  fi=4  :  2  :  6  :  12;  whence  On*  (la,  P)-h 
li  Oa'+i  51)  ]^'+9  £[,  if  the  alumina  and  a  fourth  of  the  oopper  maj  be  in  the  atate  of  hydrate. 
It  is  closely  parallel  with  that  of  peendomalachite,  the  second  member  corresponding  in  oxygen 
to  On*  d*,  or  3  On  fiL  As  the  0.  ratio  for  bases  and  acid  is  6  :  6,  the  formula  might  be  written 
(}  Cu*+i  51)'  (la,  P)  +  12  ]^  Analyses:  1,  T.  Wacbtmeister  (Ak.  H.  Stockh.,  SQ,  1S82);  2, 
Hermann  (J.  pr.  OL,  zuiiL  296);  3,  4^  Damour  (Ann.  Gh.  Phys-»  I^-  ^^  ^^)' 

ti 

22-24,  Pe  3-41,  Si  404,  gangue  2-96=100-2e  W. 
26-01,  9e  0-98=100  Hermann. 
26*49=98*06  Damour. 
26-44=98-47  Damour. 

Pyr.,  etc. — ^In  the  closed  tube  gives  much  water  and  turns  oltTe-green.  B.B.  onxkn  open, 
but  does  not  decrepitate;  fUses  less  readily  than  diyenite  to  a  dark  gray  slag ;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  dliyenite.    Soluble  in  nitric  acid. 

Oba.— Crystals  occasionally  an  inch  in  diameter;  usually  quite  small  With  various  ores  of 
copper,  pyrite,  and  quarts,  at  Wheal  Gk>rland,  Wheal  Muttrell,  and  Wheal  Unity,  hi  Oomwall; 
also  in  minute  crystals  at  Herrengmnd  in  Hungary;  and  in  Yoigtland. 

The  prism  •-2  (which  may  be  t^en  as  /)  has  the  front  angle  111"*  17',  if  calculated  from  /A  / 
=72°  22',  and  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  formulas  of  the  two 
are  similar,  aa  shown  above. 

Named  from  Xuf4s,  pak,  and  «»y^  pmoder. 


Is 

^ 

51 

Ou 
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8-03 

3619 

2. 
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2806 
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36-88 
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643.  P8BDD01CAX<AOBXTB.  Phocphorsaiires  Kupfer  pt  ZorvL,  Klapr^  N.  Schrift  Beii 
Qes.  Nat  Fr.,  iil  304^  1801.  Phosphorkupfer  idL,  Tab.,  64,  9*7, 1808.  Phosphorkupreren  Wem. 
Ouiyre  phoa^diat^  IC,  TabL,  92,  1809.  Fhoephate  of  Copper.  Paeudomalachit  Honum.^  Handb., 
1086, 1813.  Phosphorodiaknt  (Hodser,  Handb.,  847,  1831.  Tpol^e  Beud^  Tr.,  9.  610,  1832. 
Khlit,  Praain-cfaalzit,  Bnxfh^  Char.,  45,  49,  1832.  Lmmit  BervhardL  Knpfeidiaapore  JTuftiii  J. 
Ch.  Pharm.,  li  126,  1844.    DihTdrit  Herm.,  J.  pr.  Ch.,  zzxtIL  178»  1846. 

Orthorhombic,  hemihedral  (monoclinic  ?).  I^  7=109*'  28',  O  A  l-f= 
146"*  181' ;  a  :  ft  :  c=  4/2  : 1 :  0-6667.  Observed  planes  as  in  the  annexed 
figure,  irl  A  i-2=141°  4'  and  88^  56',  1 A  1=117°  49', 
(7Ai-t=166°  34',  li  A  1-2=168°  46'.  Cleavage: 
i-t  imperfect.  Also  renifonn  or  massive ;  indistinctly 
fibrous,  and  having  a  drusj  surface. 

H.=4'5— 5.  G.=4— 4*4.  Lustre  adamantine,  in- 
clining to  vitreous.  Color  dark  emerald-,  verdigris-, 
or  blackish-green,  often  darker  at  the  surface.  Streak 
green,  a  litue  paler  than  the  color.  Translucent — 
subtranslucent  Fracture  small  conchoidal — ^uneven. 
Brittle. 


Var.,  Oooip^— The  analyaes  Taiy  much,  and  have  been  regarded  by  Hermann  and  others  aa  in- 
dksating  tiiat  two  or  three  speciea  are  here  induded;  but  the  differences  amj  be  onlj  a  oonse- 
qnenoe  of  ndztore.    The  supposed  species  distinguished  are  as  follows : 

A.  jFWite  {and  Prasin)  of  Breithaupt  Formula  Cu»P-h3 fl,  or  Cu»P+2 Cu  tt+fi  (Ramm),= 
Phosphoric  add  23*9,  ozjd  of  copper  67*0,  water  9*1=100.  Occurs  crystallised;  also  reniform 
and  botryoidal,  with  a  radiating  fibrous  structure ;  also  masaive.  G. =3*8— 4*4.  Indudes  anal- 
yses  1 — 7,  and  perhaps  others. 

The  name  Priuyn  is  used  by  Breithaupt  for  pseudomalachite  in  general ;  he  dtea  Berthier^a 
analysis  (No.  8)  of  a  libethen  ore,  and  one  by  Lunn  (p.  669)  of  a  Bheinbreitenbach  spedmen, 
and  mentions  other  localities  in  BaTaria,  Yoigtland,  and  Siberia.  For  his  efdUe  he  gives  Berge- 
mann's  analysis  of  an  Bhl  spedmen  (No.  6)  which  does  not  differ  eaaentially  fhnn  Berthie^ 
According  to  a  recent  analysis  of  the  Ehl  mineral  by  Beigemann  (No.  6X  it  oontaina  7  p.  a  of 
VQ/madic  add  replacing  part  of  the  phosphoric 

B.  DihydrUe,  Formula  Cu*  1^+2  6,  or  Cu'f +2  Cu  £[  (RammX= Phosphoric  add  24*7,  ozyd  of 
copper  69-0,  water  6*3=100.    Indudes  the  analyses  haying  6  to  6'5  p.  c.  of  water. 

0.  Pieudomalachile.  Formula  Cu*  P+3  fi,  or  Cu*  F  +  3  Cu  d  (Bamm),=Pho6phoric  add  21*1, 
axjd  of  copper  70*9,  water  8*0=100.    Indudes  analyses  16-19. 

Nordenskiold  unites  Dthydriie  and  EhUte, 

Analyses :  1,  Hermann  (J.  pr.  Oh.,  zxzyii) ;  2,  'KAhn  (Ann.  Ch.  Pharm.,  tttjv.  218) ;  8,  Berthler 
(Ann.  d.  M.,  yilL);  4,  Nordenski51d  (L  c.);  6,  Bergemann  (Schw.  J.,  Uy.  306);  6,  Bezgemann 
(Jahrb.  Mln.  1868,  196);  7,  Heddle  (Pha  Mag.,  IT.  z.  39);  8,  9,  Hermann  (L  a);  10-18,  Nor- 
denskidld  (L  a) ;  14^  Arfyedson  (Jahresb.,  iy.  143) ;  16,  Kiihn  (L  a,  ly.  124) ;  16,  17,  Kiihn  (L  a) ; 
18,  Bhodius  (Pogg.,  IxlL  369);  19,  Church  (Ch.  News,  x.  217);  20,  Bergemann  (Fogg.,  dr, 
IW):  ^  ^  ^ 

8*20=100  Hermann. 
10^=100  Kiihn. 
9*0=100  Berthler. 
9*03,  9e  Ml,  C  <r.=100  Nordenak. 
9*06=99*98  Bergemann. 
8*90,  7  7*84=99*22  Bergemann. 
8*61,  quarts  0*48=99*86  Heddla. 
7*60=100  Hermann. 
6-49=100  Hermann. 
7*60,  maladiite  4*84  NonL 
6*84,         "        6-24  Noid. 
6  82,        "        6*76  Noid. 
6*69,        »       6*61  Nord. 


V 

f 

Ou 

1.  libethen 

0.=4*4 

84-66 

67-25 

2.       **       masam 

2314 

66-86 

8.        " 

24*7 

66*8 

4.Ehl 

a.=4*198 

22*61 

66*66 

6.    " 

24-93 

66*99 

6.     " 

17*89 

64-09 

7.  Cornwall 

a.=4*26 

22*78 

68-18 

8.  K.Tagflak 

a.=4-26 

28*76 

68-76 

9.         ««        DihydHie 

G.=4-4 

26*80 

68*21 

10.         "        flbrSui 

a.=4*181 

28*00 

66*22 

11.              <«            flMML 

G.=4-07 

23*16 

64*63 

12.          "           «* 

22*72 

64  46 

18.          •« 

G.=4*24 

22*89 

64-72 
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14.  Bheinbreitenbadi 

16.  Hiraoihberg,  Kupferdiaapare 

16.  Hinchberg 

It.  Bheinbreitenbadi 

18.  Libethen 

19.  " 

20.  TJng 


P        On 

24-70    68-20 


& 


5'9Y=98-87  ArfVedson. 

24-13  69-61  [6-26]= 100  Kuhn. 

20-87  71-78      7-40=:100  Kfihn. 

21-62  68-74      8-64=98*90  Kiibn. 

204  70-8  8-4=99-6  Rhodius. 

19*68  71*16  8-82=99'61  Church. 

19-88  69-97  8-21,  At  1-78=99*86  Beigemann. 


Ber.  F.  Innn  obtained  for  an  ore  ftom  Bbeinbreitenbaoh  (Ed.  FhiL  J.,  y.  211,  1821)  f  21-687, 
Ca  62-847,  &  16*464=99-988,  giving  the  fbraula  Chi*F*+6  ]9L  But  no  later  analyst  has  fouid 
as  mudi  water.    Beudant  cites  this  analjrsis  under  his  ypoleime, 

Pyr^  etc< — ^Like  libetfaenite;  some  Tarieties  decrepitate  remarkably  and  yield  a  black  powder 
in  the  closed  tube. 

Obs*  Occurs  in  Tsins  trayersing  slate  at  Yimeber^  near  Bhelnbreitenbacb,  and  at  Ehl,  near 
Udz,  on  the  Rhine,  along  with  other  copper  ores ;  at  Hirschberg  in  Yoirtland ;  Idbe^n  in  Hun* 
gary ;  ISisohne  TagOsk  in  Sberia.  A  single  specimen  has  been  found  m  OomwaU,  consisting  of 
minute  globular  ooncretiona.    Also  met  with  In  the  Perkiomen  mine,  Pa. ;  in  CSabarras  Co.,  a.  0. 

The  phosphates  of  copper  were  induded  in  the  oliyenerz  and  malachite  of  the  mineralogists  of 
last  century. 

Fueudomalachiie  of  Hausmann  is  the  earliest  of  the  names  of  this  spedes,  and  is  as  short  and 
as  good  as  the  later  PhoephoroekaleUB  of  Glodcer.  jMrmUe  was  substituted  by  Bemhardi,  and  has 
been  used  in  some  reoent  works.  Qut  Lunn^s  one  analysis  was  not  made  until  1821,  and  gives  a 
different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough  to  use  his  name  in 
mineralogy  when  a  mineral  haying  the  composition  he  arrived  at,  and  thus  befitting  it,  has  been 
identified. 

644.  BBINITB.    ffaitL,  Ann.  PhiL,  n.  iv.  164, 1828. 

In  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
and  rough  from  the  terminations  of  very  minute  crystals ;  the  concentric 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H.=4'5— 5.  G.=4'043.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Subtranslucent — nearly  opaque.    Brittle. 

Oornp^— Cu*ls+2fi,  or  Cu'2s+2Cufi  (Bamm.X=  Arsenic  add  34-7,  ozyd  of  copper  69-9, 
water  6*4= 1 00.    Analysis  (approzunatiye)  by  Turner  (L  a) : 

Is  83-78        Cu 69-44        fi  601        Xl  H7=100. 

Pyr.,  eto^^In  the  dosed  tube  decrepitates  and  yields  water.  B.B.  on  diarcoal  emits  arsenical 
fames  and  fUses,  giying  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
acid. 

Obs. — Stated  by  Haldmger  to  come  firom  the  County  of  Limerick,  Ireland ;  but  shown  by 
Ohurdk  to  be  a  Cornish  species. 

546.  OOBKWAXJUT&    OoinwiHit  ^IQm,  Abh.  d.  B6hni.  Ges.  Prag,  1846. 

Amorphous. 

H.=4-5.  G. =4-160.  Color  emerald-green  to  dark  verdigris-green. 
Fracture  conchoidaL 

Oomp.— ^*  Is +6  fi,  or  Cu' Is -t- 2  Cnfi+3fi  (BBinm.)b  According  to  Lerdi,  who  obtamed, 
as  a  mean  of  two  analyses  (L  a,  Ramm.  Min.  Oh.,  877) : 

Is  3022        ^2*16        Cu  64-66        fi  13-02=99-94. 

Pyr.,  etc-— In  the  matrass  yields  water.  B.B.  on  diarooal  glyes  arsenical  Aunes,  and  a  bead 
of  copper  enydoped  in  a  brittle  crust. 
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OtM. — ^From  OornwaH,  oocarring  in  gmaU  botryoidal  or  diaBenrinated  indlTidiula  on  oliTanifeeL 
Beaembles  malachite,  bat  differs  ttom  it  Inmot  effer^eBcing  with  adds.  v 


646.  TTROZJTB.    Knpferachaum  WenL,  Hoffin.  Min.,  iiL  180,  1816,  Letst  IGn.  ^ysL,  19,  SO, 

1817.    Kupq>hrite  iSA^^  Ifio,  i  2H  1636.    !nroIit  iToid,  Haadlx,  609,  1845. 

Orthorhombic  Observed  planes :  0,  vi^  I.  Cleavage  :  0,  perfect.  XJsu- 
allv  reniform,  maseive ;  structure  radiate  foliaceousy  surface  drasy. 

H.=l— 2.  G.=3-02— 8'098,  Lustre:  (?  pearly ;  other  faces  vitreonfi. 
Oolor  pale  apple-green  and  verdigris-green,  inclining  to  sky-blue,  Streak 
a  little  paler.  Translucent — suotranslucent.  Fracture  not  observable. 
Yery  sectile.    Thin  laminae  flexible. 

Oompb— Cu*l8+9fi:,  or  Ou'la+aCnfi-f  7  fi  (BamiiLX=Ar8eiiio  aoid  29*2,  ozyd  of  oopper 
60-3,  water  20*6=100,  with  carbonate  of  lime  as  mipurily.  Analfyais:  v.  Kobeil  (Pogg^  xviii. 
363): 

Falkenstein,  Tyrol        2s  26*01    Cu  48*88    :ft  17-48    CaC  18*86=100. 

Pyr.,  elo«— In  the  doaed  tabe  decrepitates  and  yields  mnoh  water.  KB.  in  the  forceps  foaes 
to  a  steel-gray  globule.  On  charcoal  gl^es  o£f  arsenical  ftimes,  and  fnses  quietly  without  deflagra- 
tion to  a  slaggy  mass,  which  in  B.F.  yields  globules  of  copobr.  Soluble  in  niirio  acid  with  efibr- 
Tescence.    8<duble  in  ammonia,  yieldhig  a  blue  solution  and  a  white  residne  of  carbonate  of  lime. 

Obs.— Usually  occurs  in  the  cavities  of  calamine,  calctte,  o»  quartz,  accompanied  by  other  ores 
of  copper,  appearing  in  small  aggregated  and  diverging  fibrous  groups  of  a  pale  green  color,  and 
possessing  a  delicate  silky  lustre.  Has  been  observed  in  the  Bannat ;  at  Posing  and  libethen  in 
Hungary ;  Nertschinsk  in  Siberia;  Falkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeld in  Thuringia; 
Bie<£el8dorf  in  Hessia;  Schneebeig  in  the  Erzgebirge ;  in  ceohstein-doloiniie  near  Bieber. 

647.  OXiDf  OOLASITII.  Strahliges  Olivenerz  KamL,  Klapr.,  K.  Schrlft.  Beii  Ges.  Fr.,  iiL  298, 
1801.  Cupreous  Arsenate  of  Iron  BourtL,  PhiL  Trans.,  1801  (with  anaL  by  Oheneviz).  Strah- 
lenerz  Karsten,  Tab.,  84,  97, 1808.  Ouivre  arseniate  fgrrifi^re  K,  TabL,  91, 1809.  StraUenknpfer 
Bcmar/L,  Handb.,  1060,  1813.  Strahlera  Wem,  Elinoklas  BreUk^  Uibi,  1880.  Sfideroofaakit 
Glockar,  Grundr.,  840^  183L  Aphan^  Baid^  Tr.,  IL  602, 1832.  Aphanesite  5Aep.,  Min.,  1835. 
Abichit  Bernhardi,  Glodker's  Grundr.,  679,  1839. 

Monoclinic.  (7=80^  80',  I A  I. 
front,=66^,  side,  124°.  Observed 
planes  as  in  the  annexed  figures. 
(9a-^-^=99'*  80',  OAl-i=123°  48'. 
Cleavage:  basal,  highly  perfect. 
Also  massive,  hemispherical,  or  reni- 
form ;  structure  radiated  fibrous. 

a  =  2-5  -  8.  G.  =  419  —  4-86. 
Lustre:  0  pearly;  elsewhere  vitre- 
ous to  resinous.  Color  internally 
dark  verdigris -green ;  externally 
blackish-blue  green.  Streak  bluish- 
green.    Subtranslucent.    Not  very  brittle. 

Oompw— Cu*  Is  -f  8  d,  or  Cn*£s+8  Cu  fi  (Bamm.),= Arsenic  add  80*2,  oiyd  of  copper  62*7, 
water  71=100.  Analyses :  1,  Bammelsberg  (2d  Soppl,  78);  3,  Damoor  (Ann.  Ch.  Pliys.,  IIL 
ziiL): 

1b       9       On       ti       9b 

1.  Oomwan    a.=4'a88-4'869    S9'7l    0*64    60-00    7*64    089,  Ca  0*60,  Si  1*12=100  Bamn. 

2.  "  a.=4-812  37*09    1*60    63*80    7*67    0*49=99-44  Damonr. 
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Pyr.,  eto^-Same  aa  for  oliTenite. 

OhB4 — Oocura  in  Cornwall,  with  other  ofoa  of  copper,  at  Tihf;  Tang  mine,  Wheal  Unity,  and 
Wheal  Gtorland,  and  at  Bedford  United  Mines,  near  Tavistock.  The  crystals  usually  present  a 
yery  dark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  diyerg- 
ing  groups,  or  disposed  in  extremely  miuute  individuals,  in  cavites  of  quartz;  whence  the  name 
aphanesUe^  from  'a^»^,  unmanifesL    Also  found  in  the  Ersgebiige. 

Named  Ctinoclagite  in  alluuon  to  the  basal  cleavage  being  oblique  to  the  sides  of  the  prisnt 

648.  OEUkZiOOPBYZJJCTB.  Onivre  arseniat^  lamelliforme  iT,  Tr.,  1 801 ;  VauqueUn^  J.  d.  If., 
X.  682,  1801.  BlAttarigea  Olivenen,  Eupfers^mmer,  Kani^  Hoff'a  Hag.,  I  543, 1801 ;  Ladwig's 
Werner,  180,  1803.  Copper  Mica  Jameson,  Min.,  182a  Kupferph^t  BreUK^  Ohar^  42, 1882. 
Ohalko^ylfit  Bniik,,  Handb.,  149,  1847.    Tamarite  A  A  K,  Ifin.,  1862. 

Ehombohedral.    JS  A  jB=69°  48',  0  A  ^=108*'  W ;  a=2'56S6.    Ob- 
served planes:  li,  2,  O,  -i,  I.    i  A  4=88^46', 
O  A  i=  124®  9'.    TTsually  in  six-sided  tabular  crys- 
tals;  plane   0  sometimes  triangularly  striated.  . 
Cleavage :  O  highly  perfect.    Abo  fouated  maa-     /     R   X    R 
sive.  and  in  druses.                                                            " 

H.=2.    G.=2-4-2-66;  2-435,  ComwaU,  Her- 
mann ;  2*659,  ib.,  Damour.    Lustre :  of  0  pearly ;  of  other  faces  vitreous  or 
subadamantine.    Cblor  emerald-  or  grass-green  to  verdi^ris-green.    Streak 
somewhat  paler  than  the  color.     Transparent — ^translucent.     Fracture 
scarcely  observable. 

Oompv-^-Cn*2.8+12 1^  or  Cu*Sa+5  On  ft+7 1^  from  CheneTiz's  analysis, = Arsenic  add  21*3, 
oxyd  of  copper  68*7,  water  20*0= 100.    From  Hermann's  analysis,  On"  As  +  28  ]d[= Arsenic  acid 
180,  ozyd  of  copper  40*6,  water  32*4=100.    Analyses:  1,  Cheneviz  (PhiL  Trans.,  1801) ;  2,  Her- 
.  mann  (J.  pr.  Ch.,  zzziiL  294) ;  3,  4,  Damour  (Aon.  Gh.,  Phys.,  IIL  ziii.  40^) : 

Is         tin       ft 

1.  Cornwall  21         68         21=100  Gheneriz.       ^ 

2.  **        a.=2-436      17*51    44*45    3119,  te  2*92,  Si  and  P  3*93=100  Hennann. 
8.        "        G.=2-669      19-86    62*92    23*94,  Si  1*80,  P  l'29=99-80  Damoar. 

4.        "  "  21*27     62*80    22*68,  £l  2*13, 1^  1*66=99*84  Damonr. 

Pyr.,  eta— In  the  dosed  tabe  decrepitates,  yields  modi  water,  and  gives  a  residue  of  ohve- 
green  scales.    In  other  respects  lilce  olivenite.    Soluble  in  nitric  add,  and  in  ammonia. 

Obs.— The  copper  mines  of  Tingtang,  Wheal  Gorland,  and  Wheal  Unity,  near  Redruth,  are  its 
pnndpal  localities  in  Oomwall.  Occurs  also  crystallised  in  iron  ore  at  Sayda  hi  Sazony;  m 
minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Baxmat 

Taking  i  2?  as  the  Amdamental  rhombohecto^  then  R  A  S^zBS"  46',  and  a=l-7768. 

AlU— Found  altered  to  durysooollA. 


649.  WflBTiTWlTB.    Berlinlt  0.  W.  Bkmutnmdf  Friv.  oontrib.,  dated  Land,  Deoi  9,  1867. 

Compact  mafifiive,  without  a  trace  of  cleavage. 

H.=6.  G.=2'64.  LuBtre  vitreous.  Coloness  to  grayish  or  pale  rose- 
red.    Streak  unoolored.    Translucent.    Fracture  uneven. 

Oomp.— Si  P  +  i  fi,  Blomstrand,  =  Phosphoric  add  66*9,  alumbia  40*6,  water  8*6  =  100. 
Analysis:  0.  W.  Blomstrand  (L  a): 

]^(})  64*84  2140*27  9e  0*26  &  414=99*61. 

Pyr.,  eta— B3.  whitens  withont  fturtng.  A  deep  blue  color  with  cobalt  Hardlr  attadsed  bj 
adds.  Baaify  deoompoeed  on  ftudon  with  alkalies,  and  the  resulting  masa  sdnble  m  waiter  witii 
tfvdution  of  mudi  heat. 
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Obi^— BesemblM  qtaarte.    From  the  Iron  mioe  of  Westana  in  Boanla,  Sweden,  where  k  oocofs 
sparingly  in  qnartB,  from  idiioh  it  is  ordinarQy  separated  by  a  thin  layer  of  lasnlite. 
Named  after  Profl  K.  H.  Berlin,  of  the  UniTeraity  of  Lund. 

660.  OALLAZMITB.    TOallalna  PUii.,  xxxriL  33.    Torqnola  pt    OUkifl  Damour,  0.  B,  fix. 

986,  1864.    CUlainite  Ikma. 

Maseive.    Texture  wax-like. 

H.=3-6— 4.  G.=2'60— 2-58.  Polor  apple-green  to  emerald-^reeii} 
spotted  or  lined  with  whitish  and  bluish.    Translucent. 

Oompb— Si  ^+6  A=PhoBphoiio  add  42*89,  alumina  30*76,  water  36'86=100.  Analjris :  A. 
Damoar(L&): 

1^  Si  fie  An  Ca  tt  Sand 

42-58  29-57  1*82  tr.  0*70  28*63  210=100'39. 

Pyr.  eto^^When  heated  yields  water,  and  becomes  opaque^  chooolate-brown,  and  friablei 
B.B.  infiislble. 

Oba.— From  a  Celtic  graTe,  near  Man^-er  HYoek  hi  Lodkmariaquer,  in  rounded  pieces  from  the 
sixe  of  a  flax-seed  to  that  of  a  pigeon's  egg,  and  found  in  the  coUeotioos  of  the  Po^ymathic  Sociecy 
of  ICorbiban,  in  western  France. 

Damour  makes  this  mineral  the  eaUaia  of  Pliny,  and  especially  in  view  of  ita  green  color  But 
the  caUais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  eaOaima  (see  p. 
581).  Yet,  as  this  identity  is  not  established,  the  name  eaOamiie  is  better  than  Pliny's  name 
unmodified. 

661.  XiAZULITB.  Hhnmelblaa  Fossil  von  Bteiermaik  [Styria]  Widmnuuin,  Bergm.  J.,  346, 
Api  1791 ;  Smalteblaue  F.  yon  Yorau,  Schrift.  Oes.  N.  Beriin,  iz.  352, 1791;  NaturEdie  Smalt; 
Berihierblau,  Eisenblau  [=: Ylrianite] ;  Bergblan  [=Oh]7Booo]]a];  IJnftchter  Laimrsteln  [=FaL<» 
Lapis-Lasuli],  SiSiz,  Einricht  Nat  Wlen,  49, 1798;  Lazulit^Kieselerde+Thonerde+Eisenerde, 
Kkqn-^  Schiift.  Ges.  N.  BerL,  z.  90,  1792,  Beitr.,  I  197,  1795.  Dichter  blaner  Feldspath  (fr. 
Erieglach,  Slyria)  Kk^^  Beitr.,  L  14^  1796;  Lasulith  ZZopr.,  Beitr.,  iy.  279,  1807.  Blue  %iar. 
Blue  Feldspar.  Wahrscheinlich  n.  Foes,  aus  d.  Sabsbnigischen,  Slderit,  v.  MoU,  Jahrb.  B.  H.,  iy. 
71, 1799  (with  bad  anal,  by  Hehn);  IColUt  Maberk,  Handb.,  1804;=LaBuUth  Mifha,  NuU  Kab.,  t 
427,  1804.  Blauspath  Wenk  Yoraulite  Jklameih.,  Kin.,  1812.  Aeurite  Jameton,  AGn.,  L  341, 
1816.  Phosphorsfiure  Thonerde,  eta,  Ikuhs,  Schw.  J.,  zxiy.  378,  1818.  Elaprothite  BewL.  Tr., 
464, 1824;  KlaprotUne  t&,  iL  575,  1832. 

MonocKnic.  C7=88^  15',  /A  7=91^  80',  O  A  14=139*'  45',  Priifer  ; 
a:h:  (;=0'86904  : 1 : 1'0260.    Observed  planes  as  in  the  annexed  figores. 

O  A  -2=111^  87'  0  A  f^=160°  15'  O  A  -4=141^  3' 

0  A  24=120  42i  (?  A  1=140  20  2  A  2,  front,=100  20 

1  A  1,  fipont,=115  80  O  A  1=129  10  -2  A -2,'*    =99  40 
O  A  2^=121  15  (9  A  7=90  28  2^  A  |=141  88 

Twins:  composition-face  H;  also  6>,  as  in  f.  481.     Cleavage:   lateral, 
indistinct    Also  massive. 

H.=6-6.  G.=8-067,  Fuchs;  8-067-8'121,  Prufer;  8-122,  Smith  & 
Brush.  Lustre  vitreous.  Color  azure-blue ;  commonly  a  fine  deep  blae 
viewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Streak 
white.  Subtranslucent— opaq^ue.  fracture  uneven.  JBrittle.  Plane  of 
optical  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50^  89'  to  a 
normal  to  the  edge  -2/-2,  and  70°  to  a  normal  to  2-^;  angle  laige^  for 
the  red  ray  in  oil  77°  16' ;  Desd. 
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Oomi>.-0.r»tioforft,5l,P,fi=l:g:6:l;  whence XlP+Agfi;  or il PH-(]ftgL *e) fiL 
Dana,=Fhoflphorie  add  46*8,  ahiminA  34*0,  magnesia  13*2,  water  6*0=100. 

Analyses:  1,  Fuchs  (Schweiff.  J.,  xxiv.  3t3) ;  2,  R.  Brandes  (ib.,  xxx.  386) ;  3-8,  Rammelsberff 
(Pogg.,  Ixiv.  260);  9,  10,  Smith  ft  Brush  (Am.  J.  ScL,  XL  am.  370);  11,  Igelstrom  (J.  pr.  Ch! 
bdv.  262,  fr.  (EfV.  Ak.  Stockh.,  1864);  12,  0.  W.  Blomstrand  (priv.  contrib.,  &a  9,  1867) : 


476 


477 


478 


430 


481 


1^ 

21 

f*e 

fig 

Ca 

fi 

1.  Rfidelgraben 

2.  Eriegkch 

41-81 

36*73 

2-64 

9-34 

..1.. 

6-06, 

48-32 

84*60 

0-80 

13-66 

0-42 

0-60, 

3.  Grate    a=:8*ll 

42-41 

29-68 

10-60 

10-67 

1-12 

6*62= 

4.      "              " 

4.3-84 

38-09 

6-69 

9*00 

1-44 

6*94= 

6.       "               " 

46-99 

27-62 

6-47 

11-19 

2-12 

6-61= 

6.  Krieglach.    Q.=2«02 

7.  '*               ** 

40-96 

36*22 

1-64 

12-86 

1-42 

6-92= 

47-36 

30*06 

1-89 

12*20 

1-66 

6*86= 

8.          »*               " 

47-73 

27*48 

1-91 

1216 

4-82 

6-40= 

9.  North  Carolina 

43-38 

31*22 

8-29 

10-06 

6-68, 

10.           »* 

4416 

3217 

8*06 

10-02 

6-60, 

11.  Wermland 

47-62 

82*86 

10-^ 

8-68 

(r. 

6-30, 

12.  Westana 

48-83 

32*82 

7*82 

9-06 

0*84 

6*92, 

i  2-1=87-68  Pucha. 

\i  6*6=99*6  Brandes. 

100  Bammelsberg. 

100  Bammelsberg. 

100  Bammelsberg. 

100  Bammelsberg. 

100  Bammelsbei^g. 

100  Banmielsberg. 

'•  1-07=99*70  Smith  ft  Br. 

\i  1-07=100*96  Smith  ft  Br. 
An  ^.=99-81  Igelstrdm. 
An  0-18,  Cu  0*1=100-86  BL 

Bammelsberg  found  some  siUoa,  as  impurity^  in  his  analyses,  which  is  ezdnded  in  the  results 
above  giyen. 

Pjrr.,  •to. — ^Xn  the  dosed  tube  whitens  and  yields  water.  B.B.  with  cobalt  solution  the  blue 
cobr  of  the  mineral  is  restored.  In  the  forceps  i^itens,  Grades  open,  swells  up,  and  without 
fusion  falls  to  pieces,  coloring  the  flame  bluish<-p;reen.  The  green  color  is  made  more  intense  by 
moifltening  the  assay  with  sulphuric  add.  With  the  fluxes  giyes  an  iron  glass;  with  soda  on 
charooal  an  invisible  mass.    Unacted  upon  by  adds,  retaining  perfectly  its  blue  color. 

Obt. — Occurs  both  masslTe  and  dTstalUEed  in  narrow  veins,  traversing  day  slate,  in  the 
torrent  beds  of  Schladming  and  BlUlelgraben,  near  Werfen  in  Salxbnrg^  with  spathic  iron ;  in 
Grata,  near  Yoraa ;  in  Kriee^aoh,  in  Stj^ ;  at  HochthfiMgrat,  at  the  Gomer  glader,  Bympflsdi- 
wang,  Upper  Yalaiis,  in  Switaerland,  H.=abcmt  4;  also  in  veins  or  pockets  in  quartsltei  in  Horrs* 
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Joberg,  WenDlaod,  massiYe  and  gnnnlar,  Bometimes  in  8-Bided  CfystalB  6  inches  long  and  2  inches 
in  diameter;  in  the  iron  mine  of  Westana,  in  Scania,  Sweden,  massive,  of  a  dark  acure  color; 
also  at  TQaoo  in  lllnas  Geraes,  BraziL  Abundant  at  Crowder^s  lit^  linooln  Co.,  N.  G. ;  and  in 
fine  sky-blue  crystals,  often  1 — 1^  inch  long  and  broad,  on  Graves  Mt,  Linooln  Co^  Ga.,  50  m. 
above  Augusta,  with  oyanite,  rutile,  pyrophyllite,  etc. 

The  name  lanilite  is  derived  from  an  Arabio  word,  asul,  meaning  /heoMR,  and  alludes  to  the 
ook>r  of  the  mineraL 

On  ciyst,  Prufbr,  Kat  Abhandl  Wien,  i  169;  Dana,  Am.  J.  BoL,  IL  xxviL  38. 

662.  i*APPAMi>i'PM,    Barrandit  v.  Zqpharovich,  Ber.  Ak.  Wien,  Ivl  1867. 

In  spheroidal  ooncretionB,  indistinctly  radiated  fibrous,  with  the  Burfiaoe 
crystalline  angular ;  conoentric  in  stmctnre. 

H.=:4-5.  G.= 2*576.  Lustre  between  vitreous  and  greasy.  Color  pale- 
bluish,  reddish,  greenish  or  yellowish-gray.  Streak  yellowish  to  bluish- 
white.    Translucent  to  opaque. 

Ooo&p^^.  ratio  for  S,  1^,£[=:8  :  6  :  4,  with  fi=t  9e+f  Si;  whence  (f  9e+f  Sl)1^+4  d= 
Fhosphorio  add 40-63,  alumina  12-61,  sesqniozTd  of  iron  26-16,  water  20*60=100.  Analysis:  £. 
Boricky  fl.  o.) :  ^ 

.         '  1^  XI  9e  fit 

89*68  12'74  26*68  21-00=100. 

P3rr.i  etc*— Yields  water  with  an  add  reaction.  B.B.  splits  open  and  beoomes  darker  in 
color ;  moistened  with  snlpburic  add  colors  tiie  flame  bluish-groen.    Soluble  in  hot  muriatic  acid. 

Ohfl. — Oconrs  at  Oerhovic,  N.N.  W.  of  Przibram,  in  Bohemia,  in  defts  in  a  Lower  Silurian  sand- 
stone, with  cacozene  and  stilpnosiderite ;  the  translucent  g^bules  i  to  H  mm.  in  diameter, 
and  having  within  some  resemblaDce  to  opal:  the  opaque  variety  without  hutre;  sometimea 
a  grain  of  limonite  at  centre,  and  partides  of  tne  same  as  impurity. 

AH.— Stated  to  give  origin  by  idteration  to  dufrenite,  similar  ^^obnles  and  fibrous  crusts  at  the 
locality  having  the  composition  of  the  latter  mineraL 


663.  800R0DITB.  Cupreous  Arsem'ate  of  Iron.  Cupro-martial  Arsenate  Boum^  FhSL  Trans., 
1801, 191.  Martial  Arseniate  of  Copper.  Cuivre  arseniat^  ferrifdre  JZ,  TabL,  91,  1809.  Skovo> 
dit  BreiOL,  Hoffln.  Handb.,  iv.  2,  182,  181*7.  Soorodite  and  N^octdse  BeutL,  iL  606,  607,  1832 ; 
Besd.,  Ann.  Oh.  Phys.,  IQ.  x.  403.  Arsenikshiter,  ISsenHnnter,  ffermann,  BuB.  Soc.  Impt  Nat. 
UoBOOU,  I  264)  1846.  Kobalt^oorodit  JUfgrniana,  ▼.  Homberg^  ZooL  IGn.  Yer.  Begensbi,  xL 
172. 

Orthorhombic.  /A  7=98^  2'  O  A  14=182^  SO^ ;  a  :  J  :  c=l-0977  :  1  : 
I'lSll.    Obfierved  planes  as  in  tne  annexed  figure,  with  also  /,  3-i,  •^  2-2. 

iri  A  1-1=120**  10'  1  A  1,  ba8.,=110^  68' 

«Ai-J=150  6  iAi;pyr.,=:184  88,12718 

1  A  1,  pyr.,=114  84  and  108  6  J  A  ^,  W,=  72  2 

Cleavage :  i-i  imperfect,  i-t  and  4rl  in  tracee. 

H,=3-6— 4.  G,=3-l— 8*8.  Lnstre  vitreooB— Bubadaman- 
tine  and  sabreeinonB.  Color  pale  leek-green  or  liver-brown. 
Streak  white.     Sabtransparent  —  translncent.      Fracture 

uneven. 

Oomp^— 9e  18+4  d= ArsenSe  add  49«8,  sesquiosTd  of  iron  34%  water  16*6=100.  AnalyaM : 
1,  BeraeUua  (Ak.  H.  Stocikh..  860,  1824,  Jahreab.,  ▼.  206);  2,  BouMdngault  (Ann.  Oh.  Phya.,  zBL 
837);  3—8,  Damour  (Ann.  Oh.  Ph^  HL  x.  412): 
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1.  Brazil,  Noodm  SO'TS  34-86  15-65  0*67,  Cu  «r.r=l01-86  Beneliua. 

2.  Popejan  49*6  84*3  16*9  ,  tb  0*4=101*2  Boussingault 

8.  Vaulry,  gn,  orytL  60*96  31*89  15*64  =98*48  Damour.    G.=8*ll. 

4.  GomwaU,  Uue  orysL  61*06  32*74  16*68  =99*48  Damour. 

6.  Saxony,  Muisft  62*16        38*00        16*58       =100*74  Damour. 

6.  BrasD,  Neodeae  60*96        33*20        16*70       =98*86  Damour.    a. =8*18. 

An  Iron-awter  (Elaensinter,  Arsenik-flinterX  from  NertsohiDsk,  analyzed  by  Hermann,  is  an 
amorphous  soorodite.  Hermann  obtained  (J.  pr.  Gh.,  zzxili  96)  As  4806,  f e  36*41,  ti  15*64= 
100. 

Pjrr-i  •to.— In  the  closed  tube  yields  neutral  water  and  turns  yellow.  B.B.  ftises  easily,  cok»> 
log  the  flame  bhie.  B.B.  on  charooal  gives  arsenical  Amies,  and  with  soda  a  black  magnetio 
scoria.    With  the  fluxes  reacts  for  iron.    Soluble  in  muriatic  add. 

Obs.— Found  of  brown  color  in  the  granitic  mountains  of  Sohwarzenberg  in  Saxony,  associated 
with  arseDopyrite:  at  Ii51ing,  near  Huttenberg  in  Oarinthia,  with  leucopyrite;  at  Chanteloube, 
near  limoges ;  at  Ifertschinsk,  Siberia,  in  fine  crystals ;  also  as  an  amorphous  crust  or  iron-ekUer 
on  beryl,  topaz,  and  quartz  ,*  leek-green,  in  the  Oomish  mines,  coating  oayities  of  ferruginous 
quartz;  at  the  Mines  Geraes,  in  Brazfl ;  in  Popayan;  at  the  gold  mines  of  Victoria  in  Australia,  in 
quartz  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greenish-white  colors,  near  Edenville, 
TS.  Y.,  with  arsenopyrite,  iron-sinter,  eta,  id  white  limestone ;  in  Gabarras  Go.,  N.  G.,  on  G. 
Luderick's  farm,  in  aggregations  of  greenteh-white,  brownish-  and  leek-green  crystals ;  coating 
cavities  of  quartz  andumonite  with  copper  ores  and  pyrite. 

The  cobalt-scorodite  of  Lippmaun  (L  a)  occurs  in  bluish  crystals  with  quartz  and  hypochlorite, 
at  Schneeberg ;  it  has  not  be^  analyzed. 

Kamed  from  vKipoiov^  garlic^  alludhig  to  the  odor  before  the  blowpipe. 

Alt. — Scorodite  occurs  altered  to  limonite. 

654.  WAVBIiUTB.  Wavellite  Bahbington,  Davy's  Mem.  in  Fha  Tr.,  162,  1805.  Hydtargil- 
lite  Jkwyf  ib.,  156,  162.  Devonite  Thomaork  Strahliger  HydrargUlit  (=columnar  var.  of  Dias- 
pore)  Sauam^  Handb.,  448,  1813.  Lasionit  JUc^  Sehw.  J.,  xviii  288^  1816,  xxiv.  121.  Strie- 
gisan  BreiifLj  Sohw.  X,  LdL  379,  1831.  Thonerdephoephat  Germ,  Alumine  phosphate  ly, 
Subphosphate  of  Alumineb 


48S 


«r 


Orthorhombic.    I A  7=126**  26',  0  A  l-i=143^  23';^  a:h:  c=0-7431 : 
1 :  1*4943.   Obseired  planes  as  in  the  annexed  figure,  with 
also  1,  2-2,  and  i^. 

1  A  7=129**  47'  2-5  A  2-2,  mac.,=lir  28' 

1  A  1,  mac.,=146  28  2-2  A  2-i,  brach.,=118  88 

1  A  1,  brach.,=110  20  2-2  A  2-2,  bas.,=98  7 

1  A  1,  ba8.,=79  84  «  A  ^=123  57 

Cleavaee:  7  rather  perfect;  also  brachydiagonaL    TJBually        ju,^ 

in  hemiapherical  or  globular  ooncretionB,  having  a  radiated     \fl — \/ 

stmcture.  -^ 

H.=3-26— 4.    G.=2-887,  Barnstaple,  Haidinffer;  2-816, 
Irish  variety,  Bichardson.    Lustre  vitreous,  inclining  to  pearly  and  resin- 
ous.   Color  white,  passing  into  yellow,  green,  grsnr,  brown,  and  black. 
Streak  white.    Translucent.    Index  of  retraction  1*52. 

Oomp.— 0.  ratio  for  Si,  1^,  d=9  :  10  :  12 ;  whence  Sl'1^+ 1%%  or  perhaps  £1  P+i  %ld'+ 
6fi=PhoBphoric  add  34*4,  alumina  87*3,  water  28*8=100;  or  the  aame  with  4i£[=Phoephorie 
add  35*1,  alumfaia  38-].  water  26*8=100. 

Analyses:  I,  2,  Fuchs  (Sehw.  J^  xxiy.  121);  3,  Benelins  (Sohw.  J.,  xxyiL  63);  4-7,  Eidmann 
(Schw.  X,  Iziz.  154);  8,  Hermann  (J.  pr.  Oh.,  xzxiiL  288);  9,  Sonnensd^ein  (J.  pr.  Oh.,  liiL  344); 
10,  Qenth  (Am.  J.  Sd.,  IL  xziiL  428): 
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1^  £1  9e  £[ 

1.  DeTonehire  80-12  37*20  —  SS-OO 

2.  "  84-84  3716  28-00 

3.  **  33-40  36-86  1'26»  26*80 

4.  StriegiB,  Uue  34  06  36*60  100  27*40 
6.      "       green,  ifOow  33*28  86*39  2*69  27*10 

6.  '*       brown  31*65  34*90  2*21  24-01 

7.  '*       black  32*46  36*39  1-6  2400 

8.  Zbirow  84*29  36*39  1*20  26*34 

9.  Alleudorff  8216  36*76  28*82 

10.  Chester  Ck).,  Pi.  84*68  36*67  28*29 


P 
=100*82  FocliB. 

=100  Fuchs. 

2*06,  Ca  0'50=:99*89  Benelliu. 

<r.= 99-06  ErdmaniL 

<r.=99*46  Erdmaiin. 

**.,  Si  7-30=99*97  SrdmaniL 

tr^  Si  6-65=100  Erdnuum. 
1-69=98*91  HermaniL 

tr^  Ca  0-86»  Si  2*70=98  80  Soul 

<r^  limonite  0*22=99*86  Genth. 


*  With  pcrozyd  ofmangMif. 

Hennann  obtained  mach  less  fluorine  than  Benelins,  and  giyea  a  different  formula.  But  Ber* 
nlina  remarks  that  this  ingredient  may  easily  fall  short 

The  cement  of  a  conglomerate  near  Loug^bLhilli  Go.  of  lAmerick,  Ireland,  consisting  of  emerald- 
green,  with  some  white,  crystals,  approaches  wavellite  in  composition,  affording  A.  Gages  (J.  G. 
Soc.  Dnbl.,  yilL  73)  P  80*88,  Si  3616, 9e  1*81,  ili  033,  H  23-66,  F  <r.,  Si  3*61,  apatite  1*68,  quartz 
1-00=98*94.  A  wttfeflite  oontaimng  ozyd  of  lead  oooors  at  Bosi^res  in  stalactites,  as  detected 
by  Berchier. 

Pjrr.,  etc^ — In  the  dosed  tube  gives  off  much  water,  the  last  portions  of  whicdi  react  add  and 
color  BrasQ-wood  paper  yellow  (fluorine),  and  also  etch  &e  tube.  B.B.  in  the  forceps  sweOa  op 
and  splits  frequently  into  fine  adoular  partides,  which  are  infUsible,  but  color  the  flame  pale  green  ,- 
moistened  wiik  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  solu- 
tion. Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  add 
gives  off  fumes  of  fluohydric  add,  which  etch  glass.  Soluble  in  muriatic  add,  and  also  in  caustic 
potash. 

Obs« — ^Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devonshirs,  by 
Dr.  WaveL  It  has  since  been  found  at  Olonmel  and  Cork,  Ireland;  in  the  Shaint  Isles  of  Soot- 
land;  at  Zbirow  in  Bohemia;  Zi^eoov  in  Bohemia:  at  Frankenberg  and  Laagenstriegis,  Saxony; 
Biensberg  near  Giessen,  Hesse  Darmstadt;  on  brown  iron  ore  in  the  Jura  limestone  at  Ambeig 
in  Bavaria  (the  lasumUe  of  Fuchs);  in  a  numganese  mine  at  Weinbach  near  WeQburg  in  Kaasau 
(Genth) ;  at  YUla  Bica,  Mhias  Geraes,  BraziL 

In  the  United  States  reported  as  found  near  Sazton^s  Biver,  Bellows  Talld,  K.  H.:  also  at  the 
slate  quarries  of  York  (^.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Go.,  N.  d, 
with  actmolite,  pyrite,  and  native  silver;  at  Steamboat  Gheater  Co.,  Fla.,  in  a  bed  of  limonite, 
abundant  m  stalaotitic  forms,  part  looking  like  gibbsite,  part  drui^  with  rhombic  crystals,  and 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Kamed  after  Dr.  Wavel,  the  discoverer.  The  species  was  considered  a  variety  of  diaspora  by 
D'Aubuiason,  Bonmon,  Hausmann,  and  some  other  early  mineralogists,  and  placed  next  to  diaa- 
pore  by  Werner  in  1817 ;  whfle  Jameson  arranged  it  in  1816  among  the  seolites. 

Galculating  fh>m  the  angle  /A  7=126'*  26',  the  prism  »-2  has  the  angle,  over  i-l,=90''  34',  very 
near  the  angle  /A  /of  lasulite. 

664A.  EAPHicm  Kenng^  Ueb.,  1866,  and  1866-67.  Probably  wavellite.  Occurs  in  fibrous 
radiated  rounded  concretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vttreoua 
lustre ;  H.=3*6-4 ;  G.=2-366  (Stfideler).  Stadder  obtahied  (Ann.  Ch.  Fharm.,  dx.  305)  P  36*49, 
3&1  39*59,  with  water  24-92  (fW>m  the  loss) =100,  and  remarks  on  the  dose  approximation  to 
wavellite.    From  Kapnik  in  Hungary. 


664B.  Plakebitb.  Under  this  name  Hermann  has  described  (Bull  Soo.  Kai  Mosa,  xxxv.  2^ 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  Ural.  It  occurs  in  thin,  sttb- 
crystalline,  botryoidal  layers  in  the  cavities  of  a  quartz  rode.  H.=5;  G.=2*66.  Golor  on  Mt 
surface  verdigris-green,  passing  to  olive-green  on  exposure  to  the  air.  Lustre  duB.  Transluoent 
on  the  edges.    Analysis  afforded : 

1^88-94        2187-48        Cu  3-72        l*e  3*52        £[20*98=99*59. 

From  which  Hermann  deduces  the  formula  (Sl'1^+9 1^ + f  (Cu,  te)  A.  He  regards  the  hydrated 
oxyds  of  iron  and  copper  as  unessential,  and  as  occurring  in  many  other  alnmfaious  phosphates, 
as  turquois,  peganite,  and  flscherite. 

B.B.  in  tube  decrepitates,  yidding  much  neutral  water.  Easily  soluble  in  borax,  giving  copper 
reaction.  Only  slightly  attadced  by  adds,  but  easily  decomposed  by  boi^  with  qaustic  soda 
Named  after  Planer,  director  of  the  mines.    Posdbly  impure  wavellite. 
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666.  TROLXiBITII.    Trolleit  G,  W,  BUy/Mfrcmd^  Priy.  contrib^  dated  Deo.  0, 1867. 

Compact,  with  indistiiict  cleavage. 

H.  a  Kttle  below  6.  G.=3'10.  Lnstre  more  or  less  vitreous.  Color 
pale  green.    Fractmre  even,  to  conchoidal. 

Comp.— &  1^+i  Si  fi'=Phoflpborio  add  47*8,  alumina  46%  water  6-0=100.  Analysis :  0.  W. 
Blomstrand  (La):      _ 

P  XI  Pe  Ca.fi 

(})46''72  43-26  2*76  0*97  6'23=99*93. 

P]rr.,  etc—B-B.  same  as  for  berlinite.    Scarcely  attacked  by  adds. 

Obs^Oonstitutes  small  detached  masses  and  veins  in  other  phosphates,  at  the  iron  mine  of 
Westana,  in  Scania,  Sweden. 
Named  after  the  chemist  H.  G.  Trolle  Wachtmeister. 

666.  PIiXTBfBOOnBffBuTU.  Plomb  ronge  en  stalactites— tantot  en  globules,  de  Lide,  Demeste 
Lettres  Min.,  il  899,  1779 ;  Crist,  iii  899,  1783.  Sel  adde-phosphorique-martial  O,  de  Lau- 
monif  J.  de  Phys.,  zrviiL  885,  1786.  Plomb-gomme  de  Lawnont,  Aluminiate  de  Plomb  avec  eau 
de  combinaisou  Berz,^  in  his  Nouv.  Mia,  288, 1819.  Bleigummi,  Blei-aluminat,  etc,  Berz^  Sdiw. 
J.,  zzvii  66, 1819  (trL  fir.  Nouv.  Min).  Natlye  Aluminiate  of  Lead  SmUhstm^  Ann.  PhiL,  xlv. 
81,  1819  (dting  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tennant  (who  died  in 
1816)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  oxyd  of  lead, 
alumina,  and  water).  Plomb  hydro-alumineuz  R^  Tr.,  liL  410,  1822.  Gummispath  J^et^,  Ohar., 
66,  1832.  Plomgomme  Seud,^  Tr.,  iL  1832.  Plumbo-gummite  Shep.,  Min.,  ii  113,  1885. 
Plnmbo-resinite  Jkmay  Min.,  280,  1837.  Gummlbleispath,  Bleihydroaluminat,  Oerm.  Hitch- 
coddte  Shep.^  Bep.  Oanton  Mine,  Ga.,  1866,  Min.,  401,  1857. 

Beniform,  globular^  botryoidal,  with  sometimes  a  concentric  stmcture ; 
in  thin  crnsts;  compact  massive. 

H.=4:-^5.  G.=4— 6-4 ;  6-421,  Breith. ;  4-88,  jfr.  Nuissiftre,  Dnfr6noy ; 
4*014,  hitchcockite,  Gtenth.  Lustre  resinous  or  gum-like.  Color  yel- 
lowish-gray, reddish-brown,  greenish;  also  yellowish-white ;  sometimes 
grayish-white,  bluish.  Streak  uncolored.  Ij'anslucent ;  subtransparent. 
Fragile. 

Oompw— Analyses :  1,  Bendius  (Schw.  J.,  xxvii  65);  2,  Dufir^noy  (Ann.  CtL  Fhys.,  liz.  440);, 
3-5,  Damour  (Ann.  d.  M,  III.  xvii  191) ;  6,  Gtenth  (Am.  J.  Sci.,  II.  xziiL  424)  : 

1^       3     £1     l^b      fi     Fe    Ca     Si 

1.  Huelgoet      0*20  3700  40*14  18*80      1*80*     0-60=98*54 BerzeUus. 

2.  Nuissi^re 34*28  37*51  16*13 211,  I*b"P  7*79=97*77  Dufr^noy. 

8.  Huelgoet       8*06  030  34*32  35-10  18*70  0-20  0*80  ,  PbCl  2-27=rfl9-76  Damour. 

4.  "  1206  0*25  1105  62*15    6*18 "     8*24=96*92  Damour. 

5.  "  15-18  0-40    2*88  70-86     1*24 "     918=99*73  Damour. 

6.  HUcheoekUe  18*74  25-54  29*04  2086  090  1*44  — ^,  C  1*98,  CI  0*04, insoL  0*48=99*02 G. 

*  With  some  Mn^O'. 

Benelius  made  Hie  mineral  a  hydrous  aluminate  of  lead,  l*b%l*+6&  Damour  concluded' 
from  his  results  that  in  Berzelius's  investigation  the  phosphoric  acid  was  precipitated  with  the- 
alumina  and  oxyd  of  lead,  and  so  lost  sight  of.  He  observes  that  his  own  analyses,  though  so* 
widely  different,  agree  in  affordiog  1  :  1  for  the  0.  ratio  of  wafer  and  alumina,  and  regards  the 
ainmina  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal  8,  Wr-^-^  Si. 
W.    Dufr^noy  inclines  to  adopt  Damour*s  view  (Min.,  iii.  294,  1866). 

In  Gfgth's  analysis  of  hitchcocicite,  the  0.  ratio  for  the  water  wd  ahimina  is  3 :  2 ;  for  the  whole 
^  Xl,  P,  A,  21  :  12-2  :  105  :  18*5,  which  corresponds  to 2 SlP+l»b'PH-43tlj&*+10 fi.     ^ 

An  earthy  mmeral  from  Bosidres  afforded  Berthier  (Ann.  d.  M.,  IIL  zix.  6ed)JP(?iitk  ^.  of  As)) 
25*5,  £l  23-0,  ^b  10*0,  Cu  8*0,  '&  and  organic  matters  88-0=99'6. 

87 
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Pjrr^  •to«— In  the  dosed  tube  decrepitates  and  jielda  water.  B.B.  in  the  foroepa  swells  op 
like  a  seolite,  colors  the  flame  asure-blae,  but  is  imperfectly  ftised.  On  charooal  giTes  in  addition 
a  faint  white  ooathig  of  chlorld  of  lead  (Plattner).  With  soda  gives  metallic  lead.  With  cobaH 
solution  gives  a  blue  color.    With  the  sodium  test  yields  a  phosphid.    Soluble  in  nitric  acid. 

Obs.— Occurs  in  day  slate  at  Huelgoet  in  Brittany,  associated  with  galenite,  blende,  pyrite, 
and  pyromorphite ;  also  in  a  lead  mine  at  Nuissidre,  near  Beaujeu ;  at  Bonghten  GDI,  Cumberland ; 
at  Mine  La  Motte,  Missouri ;  at  Oanton  mine,  Ga.,  with  galenite,  etc  {hUeheockiie). 

Named  ftom  the  Latin  pkmbumf  lead,  and  ffummi^  gum.  The  identity  of  de  listens  mineral 
(which  was  camelian-hke  in  color)  with  pbmbgomme,  though  questioned  by  de  Lanmont  in  his 
eariy  paper,  is  admitted  in  his  letter  dted  in  Ann.  PhiL,  xiv.  31,  1819. 

The  mineral  looks  usually  like^  drops  or  coatings  of  gum,  also  at  times  somewhat  like  dialoedmy 
or  allophane.  It  difl*ers  flrom  globular  pyromorphite  or  blende  in  not  being  fibrous  within.  The 
hUchcockUe  occurs  in  botiyoidal  crusts  and  thin  coatings,  white,  bluish,  yellowish,  or  greenish, 
aUophane-like,  sometimes  concentric  hi  structure;  Shepazd  gives  H.=2*'76~8,  and  aays  tiialit 
loses  29  p.  c.  on  igmtion. 

667.  OALOIOFEBEITE.    Oaloofenit  /.  R  Blim,  Jahrb.  ICin.  1868,  287. 

Ifonodinic  ?  Foliated  massive.  0eavage  :  very  perfect,  or  foliated,  in  one  direction ;  trsjces  in 
another  at  rig^t  angles  to  the  perfect  one ;  also  in  another  oblique  to  the  same.    In  nodnlefl. 

EL=2'5.  G.=:2'623— 2*629,  Beissig.  Lustre  of  deavage-face  pearly.  Odor  sulpbur-yielkyw, 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur-yellow.  Thin  lamiiMe  tvuslu- 
4ient    Brittle. 

Analysis  b^  Beissig  (Lc-Xgivulg  nearly  4^,  8  fi,  6  ft,  19  fi;  2&"P+2fiPH-fi^-hl6fi[: 

1^8401    f^e  24-84    2^12*90    %  2*66    Ca  14*81    fi  20-56=99-2l 

B.B.  ftises  easily  to  a  shining  blade  magnetic  globule.    Easily  decomposed  by  muriatic  acid. 
In  nodules  in  a  bed  of  day  at  Battenberg  in  Bhenish  Bavaria.    The  exterior  of  the  nodules  is 
jellowish-  or  reddish-brown  impure  caldoferrite. 

MZ,  PHARMAOOSIDBBllrB.  ?  Fer  min^ralis^  par  I'adde  arsemque  Prtmst,  Ann.  Ghem., 
i  196,  1790;  Arsonicated  Iron  Ore  Kinoan,  iL  189,  1796.  Olivenerz,  Arseniksaures  Elaen  in 
Wiirfehi  kryst  (fr.  Carharrack)  Klapr.,  Schrift.  Ges.  nat  Fr.  BerL,  1,  161,  1786,  Beitr.,  iiL  194, 
1802 ;  Wiirfelens,  var  of  Oliveners,  Lens,  iL  18,  161,  1794.  WUrfelerz  Kdrsten,  Tab.,  66,  1808. 
Oube  Ore.    Pharmakosiderit  ffauam^  Handb.,  1066,  1813. 

Isometric ;  tetrahedral.  Observed  planes :  <?,  1,  2,  /;  f.  1,  29,  etc 
•Crystals  modified  cubes  and  tetrahedrons.  Cleavage:  cubic;  imperfect 
0  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  29); 
planes  often  curved.    Karely  granular. 

H.=2"5.  G.=2*9— 3.  Lustre  adamantine  to  greasy,  not  very  distinct 
Color  olive-ereen,  passing  into  yellowish-brown,  bordering  sometmies  upon 
hyacinth-rea  and  blackiSi-brown ;  also  passing  into  «*ass-green,  emerald- 
green,  and  honey-yellow.  Streak  green — ^brown,  yellow,  pide.  Subtrans- 
parent — subtrai^lucent    Rather  sectile.    Pyroelectric. 

Oomi»c— 0.  ^^^'^  ^'^^S^  ^  "A^i  :  6  :  5 ;  whence  3  9e28+9efi?+12  fi,  with  one-eleYeDth 
•of  the  A8  replaced  by  P= Arsenic  add  89*8,  phosphoric  add  2*5,  Beaquiozrd  of  iron  40*€L  water 
17*1=100.    Analysia :  Bensdliua  (Ak.  &  Stookh.,  354, 1824) : 

28  1^  9e         On  A 

40*20       2*58       39*20       0*66        18*61,  gangi^  1*76=101*96. 

Pjn^i  elo^— flame  as  for  soorodite. 

Obi^Fonnerly  obtained  at  the  mhies  of  Wheal  Oorland,  Wheal  Unity,  and  OarharradE,  in 
Oomwall,  coating  caTities  in  quarts,  with  ores  of  copper;  now  foond  in  qnarta  at  Bordle  GUI  in 
Onmberland,  m  small  brilliant  crystals;  in  nunnte  tetrahedral  crystals  at  Wheal  Jane ;  also  in 
Australia;  at  8t  Leonard  in  France:  and  at  fldineebmg  and  Schwaxsenberi^  in  Saxony. 

learned  firom  ^fiocoi ,  poinn  (hi  aUnsion  to  the  arsenic  present),  and  ^ca^ptf,  inm.  Wl^fikn, 
(Of  the  Germans,  means  oube-are. 
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VtoiaBt  first  annoimoed  the  existence  of  an  arsenate  of  Iron,  ftom  greenish-white  concretionary 
specimens  ftmnd  In  Spain;  but  from  his  meagre  description  its  idenSty  with  this  species  cannot 
be  made  certain. 

Alt.— Has  been  obserred  altered  to  psilomelane,  limonite  ^e']^  red  iron  ore  (9e). 

669.  OIBROLmL    Kirrolith  C.  W.  BhmOrand,  Priv.  contrib.,  dated  Dea  9,  1867. 

Compact,  without  a  trace  of  cleavaga 
H.=6— 6,     G.=3-08.     Color  pale  yellow. 

Oomp^— 0.  ratio  for  ft,  S,  1^,  fl=2  :  2  :  5 :  1.  Formula^  3£l*l^+2Ca*1^+3d,  Blomstrand,= 
Phosphoric  acid  41*7,  ahmiinA  201,  lime  32*9,  water  6-3s=100.    Analysis :  Blonutrand  (L  a) : 
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after  remoTal  of  4*60  not  diasdYed  in  the  add  solution,  of  wbidi  8*17  was  silica. 

PjrTi,  Cfto.^B.B.  fusee  very  easily  to  a  white  enamel  With  soda  a  manganese  reaction.  Decom- 
posed on  digestion  in  ftoe  powder  in  muriatic  add. 

Oba. — Occurs  at  the  iron  mine  of  Westana,  in  Scania^  Sweden. 

Named  fh>m  «i/)^c,  pale  ifdlow. 

66a  OBOiDRBMXTB.    Levy,  Brande's  X,  xvi  274, 1828. 

Orthorhombic.  /A  7=111°  54',  0  A  1-1=136°  26';  a:h:  cj=0-9512  : 
1  :  1*4798.  Observed  planes  as  in  the  annexed  figures,  with  also  f-|. 
O  A  ^=127°  63',  O  A  1=131°  4',  O  A  }=142°  35',  O  A  «=90°,  1  A  1, 
mac.,  130°  4',  brach.,  or  over  2-t,  102°  41^  bas.,  97°  52',  %i  A  2-t,  ov.  ^,= 
75°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-i,  with  i-t  small.  Cleavage :  i-?, 
imperfect. 

484  486 


H.=:4-6— 5.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre^  vitreous, 
inclining  to  resinous.  Color  yellowidi-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
uneven. 

Oomp^-0.  ratio  for  ft,  S,  P,  d=4  : 3:7:7;  or  less  nearij  4 :  8 :  7^  :  7^,  Rammelsberg, 
who  writes  the  formula  2  ft*  P-hSl*r+15fi=Pho8phoric  add  28*9,  alumina  14*0,  protoxyd  of 
iron  29-3,  protoxyd  of  manganese  96,  water  18'8=10O.  Perhaps  (♦  ft^+f  Siy r"+l«  fl.  But 
a  new  analjais  is  needed.    Analysis :  Rammelsberg  (Pogg.,  Izzxv.  485) : 

1^28-92    2114*44    t'e  30*68    An  907    %  014    fi  1698 =100*23  Bamm. 

Pyr.,  eto^— In  the  dosed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramiflcadons,  and 
fuses  on  &e  edges  to  a  black  mass,  coloiing  the  flame  pale  green.  Ueated  on  charcoal  turns 
black  and  becomes  magnetia  With  soda  gives  a  reactioiL  for  manganese.  With  borax  and  salt 
of  phosphorus  reaeto  for  iron  and  manganese.    Soluble  in  muriatio  acid. 

Obs.— Occurs  in  CTTstols  and  ciystalline  coats,  on  spathic  iron,  pyrite,  or  quartz,  and  sometimes 
with  apatite,  near  Tavistock,  and  at  the  George  and  Charlptte  mine,  and  also  at  Wheal  Grebor,  in 
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Deyonshire;  on  slate  at  Crinnifl  mine  in  OorawaU.   GryBtals  1  in.  long  hare  been  obwnred.  Tb|] 
look  a  little  like  aiderite,  but  are  more  lustrous  and  of  greater  hardness. 

In  U.  States,  at  Hebron,  Me.,  in  minute  hair-brown  prismatic  crjstala,  wiAamb^jgonits  (C  ifl 
by  Oooke,  and  an  octahedral  form,  Am.  J.  Sd.,  II.  xzxvL  268). 

If  the  dome  24  be  made  the  fbndamental  vertical  prism,  then  /A  7=104*'  14',  14  A  1-i;  top^ 
13%  14  A  14,  ib.,=8t'  14' ;  the  cleavage  macrodiagonal ;  a  :  6  :  c=  1-3614  : 1  :  l'286S. 

Named  after  Mr.  Children. 

661.  ATTACOLITE.    AttakoUth  0.  Wi  Bhnuirand,  Prir.  contribi,  dated  Dec  9, 18CT. 

Massive,  indistinctly  crystalline. 
H.=6.    G.=8'09.    Cok»r  pale  red. 

COMP.— 0.  ratio  for  ft,  fi,  1^,  fi;  after  separating  8*60  Si  as  f^  dlica=6  :  16  :  90 :  1^ 
unoertainty  as  to  whether  the  silica  is  free  or  combined  renders  the  oompositkm  and  tai 
doubtfUL    Analysis :  C.  W.  Blomstrand  (L  c.) : 

1^  XI  Pe         ifn        %  Ca  JTa*         fi 

(I)  3606        29*76        3*98        81)3        0*33         1310        0*45         eOO^OS-eS. 

Ptr.,  bto.— B.B.  ftises  easily,  and,  when  more  heated,  with  intumescence,  to  a  browiijili  jiN 
glass.    With  soda  a  strong  manganese  reaction.    Very  incompletely  decompoeed  by  aci<k 
Obs.— From  the  iron  mine  of  Westana^  in  Scania,  Sweden. 
Named  from  drruie^f,  aaknofif  alluding  to  the  oolor. 

662.  AnaBUTB.    AugeHth  0.  W.  Bkmsbrand,  Priv.  oontrib.,  dated  Dea  9, 1S61. 

Massive.  Cleavage:  distinct  in  three  directions,  and  generally 6«i| 
obtained. 

G.=2-77.    Lustre  of  cleavage  surface  strongly  pearly.     Coloriett, 
generally  pale  red. 

Oomp.— Si' 1^+8  £[=FhoBphoric  acid  86-8,  alumina  61*8,  water  13-4=100.  An^:  i 
W.  Blomstrand  (L  a): 

1^  Si  9e  Sn  Ca  A 

(i)  86-61  48-80  0-75  081  109  13-04rr99'eO. 

The  mhieral  is  often  faitimately  mixed  with  silica,  and  not  easily  separated  firom  it 
Pyr.,  etcr— Yields  much  water  in  the  glass  tube.    B.B.  infusible.    Scarcely  affected  I^M 
OM.^Ooours  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Souxi%  8m| 
Named  firom  aiy/i,  huire, 

663.  TURQUOia  .  TOaBais,  ?CaIlaina,  P^.,  zxzril  66,  33.  Firusegi  Pen,  TaiqiMi,tt 
quois  pt,  of  the  16th  century  and  later  (Turquee,  Fabyan^s  Chronide).  Tirlds  pt  Ornm^^ 
chesa  /tal,  Turquoise  ly.  Turquoise  J.  R  Tanefmer^Yoy.  en  Turqnie,  en  Persie,  eta,  PMlir  ^ 
Turchhie  J9^)cam^  Museo  di  Fisica,  etc.,  278,  1697.    Orientalischer  T&rids  Dmdrtmi$ik 


N,  Nord,  Beytr.,  y.  261,  PaUaSy  0).,  266.  Turquois  orientale,  Oalaite,  Agt^ihita, 
IHacher,  Him.  8oa  Imp.  N.  Mosoou,  i.  1806;  also  his  Onomastioon  Min.  liua.  Imp. 
1811,  and  Bssai  sur  la  Turquoise,  Hosoou,  1816,  of  which  Absfo.  in  Aim.  FhiL,  xir.lO^  IM 
John,  Mem.  Soc.  Imp.  N.  Mosoou,  i.  1806,  Schw.  J.,  iiL  93, 1807  (with  analyses  and  mmA 
that  it  is  no  OdorUolUe),  Hydraigillite  pt  ffauam.,  Hanctt).,  444^  1813.  Tmrquoias  dt  M 
roche  (in  distinction  firom  Odontolite,  or  T.  de  nouveUe  rodie,  called  also  OocidBntri  Tuii^ 
Kallait,  Ealait,  OemL 

Keniform,  st^actitic  or  incmsting.    Cleavage  none. 

H.=6.  G.=2-6— 2-83;  2-621,  Hermann.  Lustre  somewhat  wri 
feeble.  Oolor  sky-bine,  blnish-green  to  apple-green.  Streak  white  orgn< 
ish.    Feebly  subtranslucent — opaque.    Fracture  small  conchoidaL 
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Oomp.— 0.  ratio  fir.  anal  1  and  8,  for  Si,  1^,  d=6  :  6  :  5 ;  whenoe  21*1^+6  fi[=PhoBphoric  add 
32*6,  alumina  46-9,  water  20*6=100.  Analjsea:  1,  John  (Ana  d.  M.,  IL  iiL  231) ;  2,  Zellner  (IeIs, 
1834,  687);  8,  Hermann  (J.  pr.  CIl,  zzziiL  282);  4,  Chiiroh(Oh.  News,  x  290): 

f         Si        tL       On 

1.  Bfleaia  8090    44*60    19*00    3*76     te  1*80=99*96  John. 

2.  "  38*90    64*60      1*00    1*60     J^e  2*8=98*70  Zellner. 
3.SlueOnentai         27*84    47-46    1818    2*02       «     110,  »n  0*50,  Ca»P  8*41=100  H. 
4.  Nichabonr,  Persia  32*86    4019    19*34    6*27      te  2*21,  liln  0*36=  100*23*O.;G.=a-76. 

*  Aftar  •abtracting  0*74  Si  0*  and  0*49  hygroMOple  water. 

The  green  oriental  torqnois  afforded  Hermann  only  6*64  p.  c.  of  i^oaphoric  add,  and  is  evidently 
a  medumical  mixture,  oontaining  but  little  turqaoia.  Speoflc  gravity  of  the  last  2*621.  John  in 
hia  early  analysis  did  not  detect  the  phosphoric  add ;  he  obtained  Si  78*0,  Ou  4*6,  Fe  4*0,  £[  (or 
loss)  18=99*6. 

Pyv^  ate. — ^In  the  closed  tube  decrepitates,  yields  water,  and  turns  brown  or  blade.  B.B.  in 
the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  ftise;  colors  the  flame 
green ;  moistened  with  muriatic  add  the  color  Is  at  first  blue  (chlorid  of  copper).  With  tlie  sodi- 
um test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).    Soluble  in  muriatic  add. 

Oba.— Occurs  in  day  slate,  in  a  mountainous  district  in  Persia,  not  fiur  from  Nidiabour.  Ac- 
cording to  Agaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only  in  veins, 
which  traverse  the  mountain  in  all  directions.  Fischer,  in  1816,  named  the  dififerent  varieties 
Galaite,  Agaphite  (or  oondioidal  T.),  and  Johnite  (or  quartzy  T.^.  Pieces  of  the  size  of  a  hazel- 
nut are  considered  vei7  large.  An  impure  varietv  is  found  in  Silesia^  and  at  Oelsnitz  in  Saxony; 
near  the  well  of  Kasaiph  between  Suez  and  Sinau  W.  P.  Blake  refers  here  a  hard,  yellowiah- 
to  bluish-green  stone  (which  he  identifies  with  the  chalchihuiU  of  the  Mextcans)  from  the  mountains 
Los  Oerillas,  20  m.  &B.  of  Santa  F6;  H.=6;  G.= 2*426- 2*661  (Am.  J.  ScL,  IL  xxv.  227).  A 
-pelQ  green  turquois  occurs  in  the  Ck>Iumbus  district,  Nevada. 

Turqaols  receives  a  good  polish,  and  is  highly  esteemed  as  a  gem.  The  Persian  king  is  said  to 
retain  for  bis  own  use  all  the  larger  and  finely  tinted  specimens. 

The  OaUaia  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rig^Hy  so.  But  all  he  says 
of  it  is,  "Callais  sapphirum  imitatur,  candidior  et  litoroso  mari  similis,"  resembling  sapphire  (that 
is,  lapi94(uuii)  in  color,  but  paler,  and  like  the  sea  toward  the  shore;  indicating  a  greenish-blue 
tint  and  degree  of  opacity  corresponding  well  enough  with  mudi  turquois. 

The  OaUama  also  of  Pliny  (to  which  he  devotes  a  long  chapter)  is  referred  to  this  spedes,  and 
with  even  better  reason.  It  was  a  stone  of  a  pale  greeu  color,  and  was  obtained,  according  to 
him,  amid  inaccessible  rocks  in  the  countries  that  lie  at  the  back  of  India,  near  Mt  Caucasus,  etc. 
He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
whidi  it  is  difOicult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Oarmania  (a  district  of  Persia)  as  of  better  quali^  and  clearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turauois. 
He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  the 
contrast  peculiarly  befitting  it 

Pliny  aiso  speaks  of  another  stone  called  CkOaiea  (zxzviL  66X  and  says  of  it :  ^  Gallaicam  vocant 
e  turbido  callaino;  ferunt  pluris  conjunctis  semper  inveniri; "  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  '*  AugetiB  (xxxvii.  64) 
mnltis  non  alia  videtur  quam  callaina,"  by  many  is  thought  to  be  nothing  but  callaina  (See 
flirther  OALLAiiiin,  p.  672). 

The  Ptnian  tmaroffdugf  or  emerald,  alluded  to  by  Pliny  (zxzvil  18,  dting  from  DemooritusX  as 
*'  without  transparency,  agreeable  and  uniform  in  cotor,  satisQring  the  vision  without  allowing  it 
to  penetrate  it^"  may  have  been  turquois ;  yet,  as  with  most  of  Pliny's  descriptions  (owing  to  his 
mixing  different  things  of  similar  aspect),  when  all  the  other  diaracters  given  are  weired  they 
leave  aoubt 

It  is  probable  that  the  turquois— K)riental  and  ooddental — ^was  as  commonly  used  in  Persia  as 
a  gem  m  andent  times  as  now.  The  name  turquois  is  French  in  form,  and  means  Twrkuih,  a 
Turkuh  gera^  the  gem  having  come  into  Europe  through  Turkey. 

Most  of  the  turquois  (not  artificial)  used  in  Jeweliy  in  former  centuries,  as  well  as  tiie  present, 
and  that  described  in  the  early  works  on  minerals,  was  bone^urquoia  (called  also  odanMUe^  from 
dJevf,  too(h\  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  tivqnds,  when  deoompofled  by  muriatic 
add,  gives  a  fine  blue  color  with  ammonia,  which  is  not  true  of  the  odontdite. 
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664.  PSaAMXTB.    Peguut  BrtUh.,  Sdiw.  J^  Ix.  S08, 1880. 

Orthorhombic.  In  rhombic  priBms;  with  the  acute  lateral  edge  tmnested 
angle  of  the  prism  about  127*  and  53**.  Cleavage :  basal,  and  bradiTdi 
agonal,  impenect. 

H.=3— 3-5.  G.=2-492— 2-501.  Lustre  greasjr  to  vitreous.  Color  deef 
green,  greenish-gray,  greenish-white.    Streat  white. 

Oomp^— Sl'1^+6fi,  HenDaxm,=Pho8phQrio  add  811,  ahunina  46*2,  water  28*7=100. 
hj  Hennann  (X  pr.  GL,  zxxiiL  287): 

9  30*49        ^  44*49       £[  22'82        On,  9e,  gangoe  2*20^:100  Hemuma. 

Pyr.,  «ta — ^In  the  dosed  tube  jielda  water,  and  aaemnes  a  Tidet  or  rose  o^or.  B3w 
open,  becomea  violet,  but  does  not  f^ise.  Gives  but  a  fisdnt  copper  reaction,  bat  in  other  ~ 
lUce  turqnois.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

ObSd — Occurs  in  crusts,  oonsisting  of  small  prismatio  crystals,  at  Striegia,  near 
Saxony. 

Brdmann  analyzed  a  Striegis  mineral  (Striegisan  of  Breithaupt)  with  a  very  different 
seen  flrom  the  analyses  under  Wavelutb,  to  whidi  spedes  the  qiecimena  evideiitly 
PeganUe  has  till  recently  been  placed  under  wavellite. 

Named  fh>m  iri}yayov,  on  Aer6,  in  allusion  to  the  oolor. 

666.  nSOHBRITZL    SchUchurcvski,  B&rmaam^  J.  pr.  Gh.,  zxxiiL  286, 1844. 


H.=5.  G.=2'46.  Lustre  vitreous.  Color  grass-green  to  oKve-green, 
and  verdigris-green.    Translucent. 

Oomp.— &*  ]^H-8  £[=Almnina  41*8,  phosphorio  add  28*9,  water  29-8=rl00.  Analyria: 
Hermann  (L  a) : 

1^29*08        Xl  38*47        9e  and  lib  1*20        Cu  0*80        fi  27*50= lOa 

Pjrr.,  etc.— B3.  becomes  white,  and  douded;  yields  much  water,  but  no  fluorina.    Sololito 
in  sulphuric  add. 
Oba.--From  NIsdme  Tagilsk,  where  it  occurs  m  veins  in  a  fbrmginoiia  sandatooe  aad  dkf 

slate. 

565A.  YABisom  BreUk,  (J.  pr.  Ch.,  x.  506, 1837).  Contains  the  same  ingredients  as  the  Acn% 
but  is  not  yet  accurately  analyzed.  Beniform;  apple-green;  wilii  white  shining  streak,  wvale 
greasy  lustre,  and  translucent  Yields  water  in  a  matrass.  B3.  in  the  forceps  infbaifale,  but 
becomes  white;  in  the  outer  flame,  colors  the  flame  deep  bluish-green;  with  borax  and  salt  of 
phosphorus  fonns  a  pale  yeUowish-green  g^ass;  with  soda  ftises  with  efforvesceDoe,  but  ivper^ 
fectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  siliceous  slate  at  Meaabach  is 
Saxon  Voigtland.    Named  from  Yarisda  (Voigtland). 

666.  TATIBTOOKXTB.    Hydrated  Oaldum-alnminic  Phosphate  (f)  X  JZ  Cfctwie>>  J.  Gh.  Socl, 
H  iiL  263,  1865.    Tavistoddte  D<ma. 

In  microscopic  acicular  crystals,  sometimes  aggr^ated  in  irr^ular  stel* 
late  groups,  constituting  a  white  pearly  powder. 

Lustre  pearly.    Color  white.    Transparent  to  translucent.    Fragile. 

Oomp.— 0.  ratio  for  ft-f  S,  1^,  ]ft=6  :  6  :  8;  whence  (iCa*+iSl)*1^-f  sfisFbo^liorie  add 
80*41,  alumina  22*06,  lime  35*97,  water  11*56=100.    Analyses:  Cborch  (L  a): 
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Pjrr.,  ato^-B-B.  "  inoradesoee  **  and  becomes  opaque.  With  nitrate  of  cobalt  giyes  a  blue  color. 
Odorleea  bead  with  borax.    Difficultly  soluble  in  acids. 

Oba.— Occurs  at  Tayistocki  I>eTon8hire,  in  cavities  In  quartz  crystals,  with  pyrite,  dialoopy- 
rite,  and  chUdrenite. 

667.  GBBNBVZZim    Ohenerizite  Adam,  F.  Piaam,  0.  R,  bdl  690,  1866. 

MasBive— compact. 

H.=4*5.  G.=3-93  ?  Lustre  vitreous.  Color  dark  green.  Streak  yel- 
lowish-green. 

Oomp.--0.  ratio  for  ft+S,  2b^=:6  :  6  :  3  nearly,  with  0.  ratio  of  9e,  Cu=:7i  :  6^.  Formula 
(9e,Cu')*As+B£[;  or  perhaps  FeAs+sCulft;  Ab  :  P=9  : 1.  Analyses:  1,  Oheneviz  (L  c); 
2,Pi8ani(L&): 

Ca      a 


Is 

1^ 

9e 

Cu 

1.  Cornwall 

88*5 

- 

27-5 

22-6 

2. 

82-20 

2-30 

26-10 

31-70 

0*34 


12,  sand  3=98-6  Cheneyix. 
8'66=100-80Pisani 


Pisani  refers  here  Hie  analysis  by  CheneTix.    10*3  p.  c.  of  sand  are  removed  from  anal  2. 

Pyr.,  etc — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  brown  after  calcina- 
tion. 6.B.  on  charcoal  Aises  easily,  giving  out  arsenical  fhmes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.    Easily  soluble  in  the  adds. 

Oba.~From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 
it  is  difficult  10  separate  it  entirely. 

668.  DUFRBNITB.  Strahlstein  (var.)  MdaH^  Ifin.,  eta,  Beisebem.,  243,  1803.  Griineisen- 
stein  (strahliditer)  Ullmann,  Syst.  Tab.  Uebers.,  152,  319,  1814.  Chalkosiderit  Ullmann^  ib., 
823.  Fasriche  Grun-EiseneTde  W.  Duft^nite  Bnmgn^  TabL,  20,  1838.  Green  Iron  Ore. 
Eraurit  BrdOL,  Handb.,  162,  1841. 

Delvauxene  Dumoni,  L'lnstitut^  121, 1839,  DdvauXi  BulL  Aa  Brux.,  147,  1838.    Delvauxit 
Said.,  Handb.,  612,  1846. 

Orthorhombic.  /A  /  about  123®.  Cleavage :  brachydiagonal.  Also 
massive,  in  nodules ;  radiated  fibrous,  with  a  drusy  surface. 

H.=3-5--4.  G.=3-2— 34 ;  3*227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
brown.    Streak  siskin-green.    Subtranslucent. 

Oomp,  Var,— |Pe'P4-8fi[=Pho8phoric  acid  27-6,  sesquioxyd  of  iron  62*0,  water  10-6=100. 
(Pe,  £l)*  P+3|£[,  PisanL    Schnabel's  analysis  makes  part  of  the  iron  protoxyd. 

Analyses:  1,  Yauquelin  (Ann.  Oh.  Pharm.,  xxx.  202);  2,  Earsten  (Arch,  t  Bergb.  u.  Hiitt,  xv. 
248);  8,  Schnabel  (Ramm.  Mio.  Oh.,  329);  4,  Fisani  (0.  B.,  liiL  1020);  6,  Kurlbaum  (Am.  J.  ScL, 
II.  xxiil  423);  6,  7,  Dumont  (L'Institut,  No.  276);  8,  Delvaux  (BulL  Acad.  Brux.,  1838,  147);  9, 
10,  Diesterweg  (B.  H.  Ztg.,  xxiL  267): 


P 

21 

S»e 

lln 

te 

£[ 

1.  Haute  Yienne 

27*86 

.... 

66-20 

6-76 

... 

9-29=100  Yauquelin. 

2.  Siegen,          darkgrm^ 

27-72 

_ 

63-45 

._ 

—. 

8-66=99-73  Konsten. 

8.       "                    " 

28-39 

_» 

63-66 

—. 

9-97 

8-97=100-99  SchnabeL 

4.  Morbehan,   ^       '< 

28-63 

4-60 

64-40 

._ 

_ 

12-40=99*83  PisanL 

6.  Anentown,  K.  J.  " 

•  82-61 

63-74 

8-77 

10-49, 8i  0-72=100-96  Kuribi 

6.  DttoawsUe 

16-04 

..— . 

34-20 



— 

49-76=100  Dumont 

7.          " 

16-67 

.... 

36-62 

-.— 

48-81=100  Dumont 

8.          " 

18-20 

40-44 

— . 

4113=99-77  Delvaux. 

9.  Siegen,  dark  ffr$m 

27-71 

62-02 

0-26 

10.       •*     nd 

26-20 



69-14 

2-88 

-_ 

18-98=100-66  Diesterweg. 
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Ghtirch  (CSh.  News,  z.  167)  shows  that  dnfrenite  contains  10*66  p.  a  of  water,  correspoDding  tc 
the  above  formula;  it  loses  no  water  at  100°  0.  He  observes  also  that  the  mineral  is  uBiuUy 
so  mixed  with  hematite  that  it  is  difiElcult  to  separate  it  for  analysis. 

Church  also  demonstrates  (L  c.,  146)  that  the  ddvantanie  of  liege  is  onlj  a  vfet  dnfinenite.  It  lost 
in  his  trial  30'33  p.  a  over  sulphuric  add,  and  nearly  6  p.  a  more  on  heating  to  100"  0. ;  the  total 
percentage  of  water  having  li^en  found  to  be  37*23,  whence  the  essential  water  is  only  10-11 
p.  c.,  as  in  dufrenite.  He  detected  a  trace  of  Ume.  The  color  of  delvaoxite  g^ven  is  yeUowish- 
brown  to  brownish-black  or  reddish,  or  that  of  altered  duf^nite;  and  G.=l*86.  An  aUered 
dnfrenite  gave  Diesterweg  (L  a)  P  6-26,  Fe  80-03,  fl  14-08=100'34. 

Pyr.,  etOd — Same  as  for  vivianite,  but  less  water  is  given  out  in  the  dosed  tube.  B.B.  taaoB 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar,  Dept  of  Haute  Yienne,  and  at  Hirschbeig  in  Westphalia  (the  locali- 
ties of  the  specimens,  according  to  Dufr^noy,  originally  named  dujrmiie);  at  Bocheforten-Terre, 
Morbihan,  France ;  Eisenfeld  near  Siegen.  Also  at  AUentown,  N.  J.,  as  a  fibrous  leek-greea 
coating,  sometimes  half  an  inch  thick,  in  the  Green  Sand  formation ;  it  changes  to  brown  in  alter- 
ing to  limonite. 

The  delvauoDme  is  from  Besnau,  near  V^s^,  in  Belgium. 

Named  after  the  French  mineralogist  Dufr^oy. 

Globosttb.  This  name  is  given  by  Breithaupt  (B.  H.  Ztg.,  xziv.  821,  1865)  to  a  mineral  oocup- 
ring  at  the  Arme  Hilfe  mine  near  Huschberg,  in  ^all  globular  concretions.  H.=6— 6*5.  G.= 
2*825— 2*827.  Lustre  greasy  to  adamantine.  Color  waz-yellow  to  yellowish-gra^.  Streak  white. 
Brittle.  Analysis  on  a  small  quantity  of  the  mineral  afforded  Fritzsche  (L  c.)  P  28*89,  jLb  <r.,  Si 
0*24,  Pe  40-8(5,  Cu  0*48,  fig  2*40,  Ca  2*40,  fl  and  F  23*94=100*06.  B.B.  in  tube  yields  water; 
by  stronger  heat  gives  the  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  Slowly  soluble  in  muriatic  acid.  It 
occurs  as  above  with  massive  and  pulverulent  limonite ;  also  in  the  cobalt  mine  of  Schneeberg 
in  Saxony,  with  quarts  and  hypochlorite. 

669.  OAOOZSNITEI.    Kakoxeu  /.  Steinmann,  Yortr.  Bohm.  Ges.,  Prag,  1826.    Cacoxene. 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yellow  color. 
H.=3— 4.    G.=3'38.    Becomes  brown  on  exposure. 

Oomp.— Supposed  to  be  an  iron-wavellite.  0.  ratio^  fr.  anaL  3,  4^  for  S,  P,  &=6  :  6 :  12, 
whence  3Pe*  P  +  12  ft,  from  Richardson's  analysis.  Analysis  5  corresponds  to  Pe*  f^+20  fl. 
Analyses:  1,  Steinmann  (Leonh.  Orykt,  750);  2,  Holger^umg.  za,  viii  129);  3,  Bichardson 
(Thomson's  Min.,  I  476);  4,  6,  v.  Hauer  (Jahrb.  G.  Reichs.  1864,  67): 

P        3Pe       il       Ca      Si       fl,F 

26-96=99*19  Stemmann. 

18*98,  %  7-68,  Zrt  1*23,  5  11-29  H. 

30-2,  Sg  0*9=97  9  Richardson. 

32*7y=10O  Hauer. 

32*83=100  Hauer. 

The  alumina  of  the  earlier  analyses  was  from  impurities. 

Pyr.,  eto. — Yields  water,  with  trace  of  fluorme.  Fuses  on  the  edges  to  a  black  shining  slag, 
and  colors  the  outer  flame  bluish-green.    Reactions  for  iron.    Soluble  in  muriatic  add. 

Obs. — Occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  sJong  with  earthy  limonite. 
Stated  by  Zepharovich  to  be  sometimes  derived  from  the  alteration  of  barrandite. 

670.  MISBNIOSIDBRITB.    Arseniosiderite  2)^/r^  Ann.  d.  K.,  lY.  il  84S,  1842.    Arseno- 
krokit)  Arsenocrodtes,  Olocker,  Syn.,  220,<  1647. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite;  the  fibres  large  and  easily  separable  oetween  the 
fingers. 

H.=l-2.  G.=3-520,  Dufr.;  8-88,  Ramm,  Lustre  silky.  Powder 
yellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  When 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 
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8-75,  Sl404=98-84  DufV^noy. 
8-66—100  BammelRberg. 
8-68,  &  3-67=100  Bamm. 
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OompM— 2.8*,  9e^  Oa*,  £t^,  or  Oa*  28 + 4  9e'  lfl+15  fi=Ajr0enio  aoid  87*9,  sesquioxyd  of  iron 
42*1,  lime  U'l,  water  8-9=100.  Analyses:  1,  BvMnoj  (Ann.  d.  IC,  lY.  il  343,  182);  2,  8, 
Hammelsberg  (2d  SuppL,  20,  Fogg.,  IzYiii  608): 

Is 

1.  34-26 

2.  [39*16] 

3.  [37-36] 

According  to  Fonmet,  arseniosiderite  is  essentially  caoozene  with  the  phosphoric  add  replaced 
by  arsenic  add,  and  having  the  corresponding  formula  ¥e*  As'+18  "&.;  but  this  exceeds  the 
pr^rtion  of  water  by  nearly  one-hal^  and  does  not  take  into  account  the  lime. 

Pyr.,  eto« — Uke  scorodite. 

Oba. — Occurs  in  a  manganese  bed  at  Bomandche,  Department  of  Saone-et-Loire,  France. 

Named  from  arsenic  and  vUnpoi^  iron.  Changed  to  araenocrocite  (fr.  jrp&m,  fibre)  by  Glodcer, 
because  of  a  previous  use  of  arsenosiderite  (see  p.  76). 

671.  BVANSrrS.    2>.  Ibrhes,  PhiL  Mag.,  lY.  zzviiL  841,  1864. 

Massive ;  reniform  or  botryoidal. 

H.=3'6— 4.  G.=l-939.  Lustre  vitreous  or  resinous ;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.    Translucent,  subtranslucent.    Iraeture  subconchoidal. 

Comp.— 0.  ratio  for  fi,  P,  fi=9 :  6 :  18,  whence  Xl*  P+Xl  fi"-Hl6  fi,  Dana,=Pho8phorio 
add  18*4^  alumina  39*7,  water  41*9=100.    Analysis:  Forbes  (L  a): 

P  *1  fi 

(J)  1905  39-31  39-96,  faisoL  l*41=99-72  Forbes. 

Pjrr.,  etc*— B.B.  in  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
lUsibla  Moistened  with  sulphuric  add  colors  the  flame  green.  On  charcoal  with  cobalt  solution 
gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  in  sulphuric,  nitric^  and  muriatic  adds, 
fluorine  not  detected. 

Obs.— Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 

Brought  in  1855  from  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
named.    It  was  labelled  allophane. 

672.  TORBBBNITB.  Ifica  viridis  cryst  (fir.  Joh.)  v.  Bom,  Lithoph.,  L  42,  1772.  Gruner 
GHmmer  (fir.  Saxony)  Wem.,  Ueb.  Oronst,  217,  1780;  Xorberit  Wem,  (earliest  name);  Zorst, 
TJeb.  Wem.  Verbess.,  43, 1798  pater  spelt  ToTbemit,  as  in  Lndwig^s  Wem.,  i  808, 1803) ;  OhaUco- 
lith  [put  near  Chlorite]  TTcrn.,  Bergm.  J.,  376,  1789 ;  Urankalk  durdi  Kupfer  gefarbt,  Uranites 
spathosus  pt.,  JBTfajpr.,  Schrift  Ges.  N.  BerL,  ix.  273, 1789;  Beitr.,  ii.  217,  1797.  Uranglimmer 
Wem,,  1800,  Ludwig,  i  55,  1808.  Urane  oxyd6  if.,  Tr.,  1801.  TJranite  Aikin,  Min.,  1814. 
ITran-Mica  Jameetm,  Syst,  1820.  Uranphyllit  BreUh^  Char.,  1820.  Phosphate  of  Uranium 
containing  Phos.  Copper  R.  FhiUipa,  Ann.  PhiL,  II.  v.  57,  1823.  Phosphate  of  Uranium  and 
Copper  Bsrs.,  Jahresb.,  1823.  Kupfer-Uranit  G^erm.  CoppeivUranite.  Torberite  B.  <fe  iC,  517, 
1852.     Onprouranit  BreUh.,  B.  H.  Ztg.,  xxiv.  802,  1865. 

Tetragonal.  0  A  1-^=134°  8';  a=l-03069.  Observed  planes:  0; 
prism,  iri;  octahedral,  4,  f,  12,  2-i,  Forma  square  tables,  witn  often  re- 
placed edges ;  rarely  saboctahedraL  486 

0  A  2=108^  66'  1  A  1,  baBal,=lll*»  6' 

0  A  1=124:  27  2  A  2,  baaal,=14:2  8 


O  A  f =135  49  2  A  2,  pyr.,=96  3 

O  A  1=188  50  I A  f ,  baaal,=88  2 

0  A  2-i=115  53  2-i  A  2-i,  ba8al,=128  15  ComwaB. 


O  A  1=188  50  I A  I,  baaal,=88  21i 

0  A  2-i=115  53  2-i  A  2-i,  ba8al,=128  li 

Cleavage  :  basal  highly  perfect,  micaceous.    Unknown  massive  or  earthy. 
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H.=2— 2-6.    G.=3-4:— 3-6.    Lustre  of  0  pearly,  of  other  faces  subada 
mantine.    Color  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  and 
siskin-green.    Streak  somewhat  paler  than  the  color.     Transparent — sub- 
translucent.    Fracture  not  observable.    Sectile.    Laminse  brittle  and  not 
flexible.    Optically  uniaxial ;  double  refraction  negative. 

Oomp.— 0.rattoforft»^,P,fi=l  :6:  6  :8;  wheaoe^P4-0ufi[4-7fl,  Dana.  Analyros:  1, 
R.  FhiUipB  (L  a);  2,  Benelius  (L  a);  3,  Werfefaer(J.  pr.  Gh^  zliii  384);  4,  Pisani  (C.  IL,  liL  817) i 
5,  Ghurch  (Ch.  News,  xiL  183) : 

14-5=99-6  Phiffipa. 

16-05= 100-45  BerzeUns. 

15-39,  Si  0-49,  earthy  subBtanoe  0*41  Werther. 

1500,  Rand  0-40=97*67  Piaam. 

1416,  Ab  1-96,  Ca  0-62=100-24  ChurclL 

Pyr.,  etc^— In  the  closed  tube  yields  water.  In  the  forceps  fbses  at  2-6  to  a  blactriah  masa,  and 
colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  tin  on  charcoal 
becomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoal  gives  a  globule  of  oofpper. 
Affords  a  phosphid  with  tiie  sodium  test    Soluble  in  nitric  add. 

Oba< — Gunnis  Lake  formerly  afforded  splendid  crystallizations  of  this  species,  and  also  ^nncroft 
and  Wheal  Buller,  near  Bedruth,  and  elsewhere  in  Cornwall.  Found  also  at  Johanngeorgenatadt^ 
and  Elbenstock  and  Schneeberg,  in  Saxony;  in  Bohemia,  at  Joachimsthal  and  Zinnwald;  in  Bel- 
gium, at  Yielsalm.  A  variety  from  Providence  in  Cornwall  is  in  8-sided  tables  with  a  low  pyra- 
mid, and  has  a  leek-green  color,  with  G.=3'329— 8*372  (Breith.,  B.  H.  Ztg.,  xziv.  S03). 

The  angle  0  A  2  is  given  by  Mohs,  Haidinger,  and  Naumann  =108°  29' ;  by  Heesenberg  (]£in. 
Not.,  vi.  41)  108**  38';  Eoksoharof  (Min.  RussL,  v.  35)  108**  56';  the  mean  of  his  meaauromenta 
of  Cornwall  and  Schlackenwald  crystals  being  108**  63'  23"  and  7r  5'  21".  Similar  flgurea  ara 
given  by  Greg  ft  Lettsom,  Min^  384.  The  angles  of  B.  ft  M.  do  not  agree  with  any  of  the  meaa- 
urements. 

First  named  torberiJlii  (^ortemtfe)  by  Werner,  after  the  chemist  Torber  Bergmann  \IjaL  Torbemus, 
as  written  by  Bergmann  himself  J.  Then,  this  naming  after  persons  having  been  denounced  aa  an 
innovation  (see  Karsten's  Werner's  Verbess.,  43,  1793),  Werner  substituted  ChalooUte  (fr.  x'^^'^ii 
copper^  signifying,  as  he  says,  **ein  Kupfer  haltender  Stein")  in  allusion  to  Bergmazm^s  deter- 
mination in  1780  that  the  mineral  was  muriate  of  copper.  When,  finally,  it  waa  shown  by  Elap- 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  threw  aside 
chcUooliie^  because  false  in  signiflcation,  and  used  l/rangUmmer  (uran-mica).  Chalcolite  haa  since 
crept  back  again,  but  is  no  more  appropriate  now  than  it  waa  sixty  years  ago.  The  name  ior* 
henie  was  written  as  it  should  be,  ioH>emitey  by  some  mineralogists  of  laat  century. 

Both  this  species  and  the  autunite  have  gone  under  the  common  name  of  uranUe;  the  former 
also  as  OoppeT'Wranikt  the  latter  JAmMiranUe, 

673.  AUTUMITII.  Yar.  of  XJranglimmer,  IJrankalk,  or  Chalcolite,  of  auOwn  prior  to  1819. 
Sel  4  base  de  chauz,  du  Tozide  d'urane  joue  le  r61e  d'acide,  Benu^  N.  Syst  Mm.,  295,  1819. 
Uranit  Berz.,  Jahresb.,  iv.  46,  1823.  Kalk-Uranit  Germ,  Lime-IJrauite.  Autonite  K  A  K, 
519,  1852.    Calcouranit  BreUfu,  B.  H.  Zig.,  zziv.  302,  1865. 

Orthorhoinbic ;  bnt  form  very  nearly  square,  and  crystals  resembling 
closely  those  of  torbemite.  Cleavage:  basal  eminent,  as  in  torbemite. 
0  A  2-z=109^  6',  0  A  2-t=10r  ir,  2-S  A  2-2=95°  52',  2-t  A  1  (plane  on 
edge  2-i /  2-?) = 138°  30',  Descl.   Planes  2-i,  2-i  correspond  to  2  of  torbemite. 

&.=2— 2-5.  G.=:3-06— 3-19.  Lustre  of  (?  pearly;  elsewhere  subada- 
mantine.  Color  citron-  to  sulphur-yellow.  Streak  yellowish.  Translu- 
cent   Optically  biaxial,  Descl. 

Oompw—O.  ratio  for  lEt.  ^,  P,  fi=l  :6:  5:  8;  whence  €*P  +  Cafi[+Tfl,  Dana, =Phoflphori« 
acid  15*7,  oxyd  of  uranium  62*7,  lime  6'1,  water  15*5=100.  Analvaea:  1,  Berzeliu8(L  a):  2, 
Piaani  (C.  R.  liL  817) : 

1^           9           Ca     ftgr,  ftn     Ba         gn  fi 

1.  Autun  15*20        61*78        5*88        0*20        1*57        0*06        15*48=:  100*12  Benelina. 
a.      "        18*40       66*47        5*80        20*0O=r98'67  PisanL 
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Pjrr.,  eto.— Samo  bb  for  torbernite,  bat  no  reaotioQ  for  copper. 

Obi^Autunite  is  found  usually  with  other  ores  of  uranium,  associated  with  silver,  tin,  and 
iron  ores.  Occurs  in  the  Siebengebirge,  ui  the  homstone  of  a  trachytio  range ;  at  Johanngeoigen- 
stadt  and  Eibenstock ;  at  Lake  Onega,  Wolf  Island,  Russia ;  near  Limoges,  and  at  St  Symphorien 
near  Autun ;  formerly  at  South  Basset,  Wheal  Edwards,  and  near  St  Day,  England.  Occurs 
sparingly  at  the  Middletown  (€t.)  feldspar  quarry,  associated  with  oolumbite  and  albite,  in 
minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors ;  also  in  minute 
crystals  at  Chesterfield,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tour- 
malines, and  at  Aowortb,  N.  H.,  straw-yellow  and  light  green :  also  In  a  gneiss  quarry  on  the 
Schuylkill,  near  Philadelphia,  about  i  m.  above  the  suspension  bridge. 

Desdoizeaux  makes  autunite  to  differ  from  torbemite  (Ann.  d.  M.,  Y.  xiv.  1867)  in  bemg  optically 
blajaal,  and  therefore  orthorhombic ;  and  the  planes  2  of  the  latter  thus  become  2-t  and  2-i,  as 
they  incline  unequally  to  the  base.  The  angles  are  still  very  closely  the  same,  the  pyramidal 
96''  62',  being  in  torbemite  96°  6',  Kokscharof;  96''  62',  Hessenberg;  96^  46',  Haidinger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  chalcoUie  and  vranite^  in 
his  article  announoLiig  the  composition,  in  Jahresb.,  iv.  146,  147,  1823;  and  the  special  application 
otwranUe  to  this  spedes  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  auiumkf  from  one  of  its  noted 
looaUties. 

Fbitzsoheitb  BreiOi.t  B.  H.  Ztg.,  xziv.  302,  1*866.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage ;  with  H.=2->2*6 ;  G.= 
8*604?;  vitreous  to  pearly  in  lustre;  reddish-brown  to  hyacinth-red  hi  ooLor  and  streak ;  trans- 
lucent; affording  Fritzsche  (I  a)  reactions  foroxyd  of  uranium,  protozyd  of  manganese,  vanadic 
add,  phosphoric  add,  and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 
ered a  mangan-uranite  containing  some  vanadic  add.  It  occurs  with  crystals  of  autunite  and 
torbemite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine ;  at  Johanngeorgen- 
stadt,  of  fine  red  cobr,  with  torbemite.  Bed  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  specimens  of  uranite  from  Autun,  and  frt>m  Steinig,  near  Elsterberg,  in 
Saxon  Yoigtland.    May  It  be  an  altered  uranite  ? 

674.  AMPHITHALTTE.    Amfitiialit  JgdstrOm,  (Efv.  Ak.  Stodch.,  1866,  98,  B.  H.  Ztg.,  zzv.  309, 

1866. 

Massive.    H.=:6.    Ck>lor  milk-white.    Subtranslucent 

0.  ratio  for  lEt,  S,  1^,  £[=1 :  10*26:  7-6:  6.    Analysis:  Igelstrdm  (L  a) : 
1^  Si         %        Ca  £[ 

30*06        48*60        1*66        6*76        12*47=98*84  Igelstrom. 

B.B.  iuAisible.  Insoluble  in  adds.  Occurs  in  the  quartzite  of  Horrsjoberg,  Wermland,  with 
lazulite,  ratOe,  and  cyanite.  Named  fr^m  o/i^i^aA^f,  becnumed,  since  it  usually  occurs  surrounded 
by  other  beautiM  minerals,  though  unattractive  itselfl 

674A.  Sydrous  FhosphaU  of  Alumina  and  lAmt  Damour  (L'lnstitut^  1863,  78).  Compact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  O.  =3*194.  Supposed  by  Damour  to  be  a 
hydrophosphate  of  alumina  and  lime.  B.B.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 
crudble  at  a  red  heat  loses  12*70  p.  o.  of  water.  Found  hi  roiled  pebbles  with  the  diamond  sand 
ofBahia. 

674B.  Owgfrtom  Photphaie  of  Almnina,  Domeyko  (Min^  2d  ed.  426)  describes  a  mineral  from 
San  Lorenzo  de  la  Ligna,  Chili,  occurring  in  a  decomposed  fddspathic  rock,  giving  on  analysis  r 
17*7,  Si  7*6,  %1 46*8,  Cu  6*3,  l^e  3*3,  ti  18*8=100.  Its  color  is  a  pale  turquds-blue ;  structure 
compact,  homogeneous,  and  so  soft  as  to  be  scratched  by  the  naiL 

676.  SFHJBaiTB.    Sphnrit  tr.  Zephanvich,  Ber.  Ak.  Wien,  IvL  1867. 

In  globular  concretionB  with  a  drusy  faceted  surface,  without  a  diBtinct 
fibrous  or  concentric  structure.    Cleavage  distinct  in  one  direction. 

H.=4.  G.=2'636.  Lustre  greasy-vitreous,  glimmering.  Color  light 
^y,  more  or  less  reddish  or  bluish,  tne  red  color  from  mixture  with  hema- 
tite.   Translucent. 
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Oomp«— 0.  ratio  for  Si,  P,  fi=3  :  2 :  3^ ;  Si*  ]^+16  £[=Fho8phorlo  add  26*1,  alamiim  47*4^ 
water  26-5=ri00.  Ajoljwa:  A,  Borickj  Q,  a);  B,  same,  with  Si,  Oa^  Mg^  and  aome  P  (far 
theae  bases)  excluded: 

P  11  ttg  Ca  A  gi 

A.  (t)  28-58  42-86  260  1-41  24*03  0-87=99-86. 

B.  26-80  46-71  2649  =100. 

P3rr.,  etc.— Yields  water.  B.B.  is  InAisible,  aod  colors  the  Haxne  bfaiish-green.  Witii  cobalt 
solution  a  fine  blue. 

Oba< — Occurs  lining  cavities  or  seams  in  hematite,  at  Zijecoy,  Bohemia,  in  Lower  Siluzian 
schists,  along  with  wavelUte. 

Alt. — ^Becomes  opaque  white,  dull,  and  earthy  by  alteration. 

676«  BOBIOXXTB.    Delrauzene  (fir.  Leoben)  i;.  Homer,  Jahrb.  G.  Beidis.  1864,  68 ;  (fir.  Nena- 
ooyic)  Borichy,  Nat  Z&  Lotos,  Karch,  1867.    Boricldte  Dana, 

Eeni&nn  massive.    Compact,  without  cleavage. 

B[.=3-5.  G.=2-696— 2-707.  Lustj-e  weak  waxy.  Color  reddish-brown. 
Streak  the  same  as  color.     Opaque. 

Oomp.— 0.  ratio  for  A+fi,  P,  fi[=3  :  2 :  8,  with  &  :  fi=l :  7 ;  »=Ca,  fi=Fe ;  (3Pe,  Ca^  1^ 
+  16  fl. 
Analyses :  1,  v.  Haner  (L  c);  2,  Boricky  (L  a) : 

P  9e  Ag         Ctk  tL 

1.  Leoben  (})  20  49        62*29        8-16        19*06=100  Hauer. 

2.  Kenacovic  1986        62*99        0*41        7*29        19*96=100  Borid^. 

Pvr.,  etc. — ^Tields  water.    B.B.  fhses  easily  to  a  black  mass.    Soluble  in  muriatic  add. 
Obs.— From  Leoben  in  Styria,  and  in  a  Lower  Silurian  schist  at  Nenaoonc  in  Bohemia. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

68a  DIADOOHITE.    Diadoohit  Breiih^  J.  pr.  Gh.,  z.  603, 1837.    Phosphoreisensinter  Bamm, 

Reniform  or  stalactitic ;  structure  curved  lamellar. 

H.=8.  G. =2*035.  Lustre  resinous,  inclining  to  vitreous.  Color 
yellow  or  yellowish-brown.  Streak  uncolored.  Fragile;  fracture  con- 
choidal. 

Oompw— ^e'1^+2FeS*+82£r=Pho9phorio  add  U'3,  sulphuric  acid  16*2,  sesquiozyd  of 
iron  40*4^  water  29*1 =100.    Analysis  bj  Plattner  (Ranun.  1st  BappL,  45) : 

1^14*811  S  15*146  9e  39*690  A  80*344=100. 

Ney  Iron  sinter  (pitticite),  with  phosphoric  add  in  place  of  arsenic  add. 

Pyr.,  etCtf— Yields  much  water  in  the  closed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  add.  B.B.  in  the  forceps  swells  up  and  falls  to 
powder,  but  carefully  ignited  Aises  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluiah- 
green.  On  charcoal  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic  partides, 
and  gives  a  sulphid  whidi  bladcens  silver.  With  borax  and  salt  of  phosphorus  reaots  for  iron. 
Soluble  in  muriatic  add. 

Obs.— From  alum-slate  near  Grfifenthal  and  Saalfeld  m  Thurmgia. 

Kamed  from  ^^6^4^xl»i,  a  auoGeaaoTj  on  the  supposition  that  it  is  an  iron  sinter,  in  which  phosphoric 
add  has  replaced  the  arsenic  add. 
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681.  VTmOTTB.  EUflenpeoherz  Kantm  [not  TTem.],  Tab^  66,  98, 1808.  Fer  oxjd6  resinite 
ffa&y,  TabL,  98,  1809.  PiUiztt  Hiuum^  Handb.,  28^  1813.  ElBensinter  WeriL,  HoflfaL  Min., 
ill  b^  802,  1816;  if,  b^  141, 1817 ;  fir.  Freieslebea  G.  Arb.,  y.  H  261.  Aneneiflensinter  Germ. 
Utohj  Iron  Ore.  Diarflenate  of  Iron.  Sideretine  Betid,  Tr.,  11  609,  1832  [not  PiUistUe  Beud., 
p.  484].    PiUicit  Bmam,,  Handb.,  1022,  1847. 

Beniform  and  massive. 

H.=2— 3.  G.=2*2— 2*5.  Lustre  vitreous,*  sometimes  greasy.  Color 
yellowish  and  reddish-brown,  blood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Oomp«— Analyses  afford  yaiying  rosuUa.  0.  ratio  for  S,  S,  £&,  fi,  firom  Stromeyer's  analysis, 
approximately  6:3:5:  16,  whence  Fe  As+^e  S+15  £[= Arsenic  add  25'6,  sulphuric  add  8*9, 
oiyd  of  iron  86*6,  water  29*9=100;  from  the  Schwansenbeiv  <m  (No.  6)  12  :  9  :  10  :  24;  whence 
Bammelsberg  deduces  Pe'  As*+{^e  5'+ 24^;  perhaps  2  Fe  As+3  (Fe,  ^*)  S+21  ]^;  or  2  Pe 
£8+Fe  S'+21  ]^+Fe  A';=AT8enio  add  26*0,  sulphuric  add  18*6,  ozyd  of  iron  86*1,  water  24*3 
:=100.  1,  Stromeyer  (Gilb.  AmL,  IxL  181);  2,  Laugler  (Ann.  Oh.,  zzx.  325);  3,  Kersten  (Sdiw. 
J.,  lilL  176) ;  4,  5,  Bammelsberg  (Pogg.,  Izii.  139) ;  6,  id.  (5th  SuppL,  102) : 


2b 

S 

Fe 

fin 

ft 

1.  Freiberg 

2606 

iri4 

3310 

0-64 

29-26=99-09  Stromeyer. 

2.        " 

20 

14 

85 

<r. 

30-99  TAugier. 

3.        " 

80-25 

40-45 

— 

28-50=99-20  Kersten. 

4.  SeigUtzstoUen 

24-67 

5-20 

54-66 

15-47=100  Bammelsberg. 

5. 

28-45 

4-36 

5800 

— 

12-59=100  Bammelsberg. 

6.  Schwaraenberg 

26-70 

18-91 

$4-85 



24-64=100  Bammelsberg. 

Pyr.,  etc.— In  the  dosed  tube  yields  water,  and  at  a  high  heat  gtyes  off  sulphurous  add.  In 
the  forceps  and  on  charcoal  like  scorodite.  With  soda  on  oharooal  giyes  arsenical  fUmes  and  a 
sulphid  whidi  bladcens  silyer. 

Obs. — Oocors  in  old  mines  near  Freiberg  and  Sdineebeig  in  Saxony,  and  elsewhere.  An  ore 
on  Hopkins's  farm  near  Edenyille,  N.  Y.,  is  referred  by  Beck  to  this  species. 

For  an  iron-sinter  without  the  sulphate,  see  under  SooRODm. 

682.  BBXJDAMTXTB.    Lwy,  Ann.  FhiL,  H.  xl.  194,  1826. 

Rhombohedral.  R  A  jB=91°  18'  (mean),  Dauber.  Occurring  planes : 
<?,  6,  10,  JS,  -1,  -2,  -f,  -4,  -5 ;  crystals  modified  acute  rhomlShedrons. 
Cleavage :  basal,  easy.    Basal  plane  (O)  flat,  dull ;  R  bright,  curved. 

H. =3'6  — 4:'5.  G. =4— 4*3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive;green,  yellowish-green,  black,  brown.  Streak 
greenish-gray  to  yellow.    Usually  opaque,  rarely  transparent. 

Var.— 1.  A  mineral  oontaining  phosphoric  add,  with  little  or  no  arsenic;  the  mineral  from 
Oork  and  Dembach.  2.  Containing  arsenic  add,  with  little  pbosphorio  add ;  mineral  from  Hor- 
hausen. 

A  A  iZ;  in  crystals  from  Cork;  91**  18',  Dauber;  from  Dembadi,  91**  9',  Danber;  from  Horhausen, 
W  30',  Leyy;  W  48',  Dauber.  The  Oork  crystals  are  blade,  brown,  or  green  and  opaque;  O. 
=4-295,  green,  Bamm. ;  those  of  Dembach,  oliye-green  to  yellowish-green,  sometimes  trans- 
paient,  with  H.=3-5,  G.=4'0018,  Sandberger.  The  Horhausen  mineral  was  the  arigifuU 
bendantite. 

Ooiqpw— Besults  yarying  mudL  Analyves:  1,  Saadbei^r  (Pcgg.,  c  611);  2,  Bammelsbci^ 
(ib.,  581);  3,  4,  Fsrcy  (PhiL  Mag.,  H.  xxxyii.  161);  5,  Sandberger  (L  a): 

A.  Flwtpkatic  variety. 

P        la        S        Fe       l^b      Cu       fi[ 

1.  Dembadi    {})  18-22       «r.       4-61    44-11    26*92      «r.     11-44  Sandberger. 

2.  Oork, green  (})   897      0*24    1876    40-69    24-05    2-45      977  Bammelsbecg. 
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3.  Horhaaflen 
5.          ** 

1-46 
und. 
2-79 

9-68 
13*60 
12-61 

12-81 

12-36 

1-70 

42-46 
8T-66 
47-28 
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:^b      ft 

24-47      8-49=98-87  Pewy. 
29-62      8-49=101-6I  Penqr- 
23-43  [12-29]=100  SandbMger. 

Pyr^  etc. — ^Heated  yields  water.  B.B.,  alone,  the  Cork  cxTstals  are  iolbaible,  bat  yield  on 
charooal  ftimes  of  sulpharoas  add  and  afford  a  yellow  slag,  and  with  soda  a  kernel  of  lead ;  the 
Bembcbch  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  black 
hepatic  slag;  the  Horhausen  also  fuse  easily,  affording  a  gray  daggy  globule,  and  after  lon^ 
blowing  the  odor  of  arsenic 

Obs« — Occurs  at  the  Glendone  iron  mine^  near  Cork,  with  quartz  and  limonite;  at  Demba<^ 
near  Montabaur,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  limonite. 

683.  XJNDAOSBRIIII.    lindaokerit  JI  F.  Vogl,  Jahrb.  G.  Beldis.,  ir.  662,  1863. 

Orthorhombic.  In  oblong  rhombohedral  tables,  grouped  in  roeettes, 
and  in  reniform  masses. 

H.=2— 2*5.  Lustre  vitreous.  (Dolor  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Oomp. — 2Cu'£s+fri'S+7  fi,  Undacker,  who  obtained  (L  a) : 

2b  28-68        S  6-44        Cu  3634        JTi  16*16        t*e  2*90        A  9-32=99-78. 

Pyrt,  eto.^ — ^B.B.  on  charcoal  gives  aUiaoeous  fumes,  and  flises  to  a  black  bead.  VTith  borax  and 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatio  add,  the  solution 
giving  a  yellowish-brown  predpitato  with  sulphuretted  hydrogen. 

Obs^— From  Joaohimsthal. 

684.  SVANBaROXTE.    Svanbeigit  IgMr&m,  (Efv.  Ak.  Stockh.,  1864, 166. 

Khombohedral.  B  A  JS=90^  35' ;  Rh4cR  (occurring  plane8)=154:°  30' 
Dauber;  i?AjB=87i'' to  SS"*,  Breith.,  with  other  rhombohedrons  of  96^ 
16' and  82°  26'. 

H.=6.  G.=3-30 ;  2-571,  Breith. ;  3*29,  Blondstrand.  Lufitre  vitreouB  to 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  and 
rose-red.    Streak  reddish  or  colorless.     Snbtransparent. 

Oon^.— Analyses :  1,  Igelstrom  (L  c.,  and  J.  pr.  Gh.,  bdy.  262);  2,  C.  W.  Blomstnmd  (prir. 
contrib.,  Dea  8,  1867): 

fin    th    ii%     th     -&%      A    a 

— 6-00  12-84    6-80    «r.  Igolstr. 

<r.      8-82    0-24    1669   12-21    — =100-21 BL 

Blomstrand^s  analyste  giTse  the  0.  ratk>  Ibr  %  fi,  S,  P,  6=3  :  9  :  6i  :  6  :  6;  taking  it  at 
8:9:6:6:6,  it  affords  the  formula  (i  Oa*+i  Mf  P+2  %1  3+6  S=Phoephoric  add  16*0, 
sulphnric  add  180,  alomina  34-9.  lime  18'9,  water  12*2=100.  Taking  the  ratio  at  3  :  9  :  6  :  6 :  6, 
itcorresponds  to  the  formula  3(iCa'+i&)*P+6  ^  S  +  &d*+16  tL 

Igelstrdm's  analysis  affords  approzunately  3:9:6:6:3,  and  the  same  formula  as  the  last, 
excepting  6  A  in  place  of  15  ]^.  .But  it  differs  widely  in  the  proto:^dB,  it  oontaining  much  soda 
(determined  by  the  loss  ?X  and  comparatively  little  lime. 

Pyr.,  vto.— In  a  tube  add  water.  B.B.  on  coal  ftisefl  only  on  the  thinnest  edges ;  with  soda 
in  reducing  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphuretted 
hydrogen  with  dilute  add.  With  borax,  an  iron-colored  glass.  With  cobalt  solution  a  fine  blue. 
But  little  acted  upon  by  adds. 

Obs.— From  Horrsjoberg  in  Wermlond,  occurring  with  lasulite,  CTanite,  pyrophyllite,  damom> 
ite,  hematite,  etc.    It  is  near  beudantite  m  CEystallization. 

686.  Franmn  Bemhof^i,  Worterb.  d.  Nat  gesdL,  iy.  674^  Weimtr,  18St,  Glooker's  Ifin.,  656. 
1881 ;  Ktrngm^  ICin.  Not,  No.  xL,  and  Ueb.  1864,  441,  1869,  32. 


p 

S 

£1 

»e 

1.  Wermland    17*80 

17*32 

37-84 

1*40 

2.  Westana      16-70 

16*97 

84-96 

0-78 
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HoDocHniCy  with  one  perfect  oileayage,  aad  a  teoond  {ndined  129"*  to  the  other,  both  paraUel  to 
the  orthodiagonaL 
-H.=6— 6*6.    G.=8*4—8'53.    Lustre  waxy  or  pearly,  weak.    Oolor  black.    Sabtransliioent. 

Analysis  by  Ficinus  (L  c) :  P  12-82,  S  4*07,  ^e  68*86,  Mn  6*82,  Oa  017,  Si  0*17,  £[  16*87.    B.6. 
ftises  to  a  semimetallic  slag,  which  is  magnetia    In  adds  hardly  attacked. 

Found  at  Bodenmais,  witii  garnet,  iolite^  eta   Also  reported  as  occurring  at  the  Gkittesgab  mine, 
near  Bodenmais,  in  crystals. 


HYDEOUS  ANTIMONATES. 

686.  BINDHBIMrrZI.  Blei-Kiere  (fr.  Nertschinsk)  Karsi^  Tab.,  60,  77,  78, 1800  (citing  anal 
by  Bindheim,  Scbrilt  Oes.  Hat  Fr.  Berlin,  z.  874^  1792).  Antimonate  of  Lead.  Antimonblei- 
spath,  Antinionsaures  Bleiozyd,  Oerm,  Stibiogalenit  OlocL,  Syn.,  267,  1847.  Bleinerite  Nicolf 
Hin.,  883,  1849. 

Amorphous,  reniform,  or  spheroidal ;  also  earthy  or  incrusting.  Struc- 
ture sometimes  curved  lamellar. 

H.=4:.  G.=4:-60— 4-76,  Siberia,  Hermann  ;  6-05,  white,  Cornwall, 
Heddle:  4*707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  earthy. 
Color  wnite,  grAy,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.   Opaque  to  translucent. 

..  Oomp.^^b*  Sb+4fi,  Siberian  mineral,  Hermann;  l^*§b4-2^£[,  Horhausen,  Ramm.;  Ph* 
Sb*+10  ^  Cornwall,  Heddle,  anaL  4,  6 ;  the  true  nature  not  fully  understood. 

Analyses:  1,  Hermann  (J.  pr.  Oh.,  zxxIy.  179);  2,  0.  Stamm  (Fogg.,  a  618);  8-6,  Heddle 
(PhiL  iat;^  lY.  ziL  126,  Greg  k  Letts.  Min.,  873) ;  6,  Perqy  (ib.): 


Sb 

Ph 

fi 

9e 

Ca 

Is 

1.  Nertschinsk 

31-71 

61-38 

6-46 

_. 

^.. 

— =100  Hermana 

a.  Horhausen 

41-13 

48-84 

6-48 

3-36 

tr. 

«r.,  Ou  0*84=r99-69  Stamm. 

8.  OomwaU,  white 

42-22 

47-04 

11*60 

— s=  100-76  HeddK 

4.        '*             '* 

4244 

46-68 

11-98 

— 

.._ 

— =101*10  Heddte. 

6.        '<         brown 

46-70 

48*94 

6-46 

1-44 

1-34 

<r.=99*88  Heddle. 

8.        " 

47-86 

40-78 

11-91 





—=100  Perqy. 

P&ff  early  found  in  the  Nertschinsk  minersl  (Schw.  J.,  xxviL  1)  Sb  43-96,  Is  1642,  Ph  88-10, 

?e  0-24,  Ou  824)  Si  2-34,  S  0-62,  Fe,  Mn,  etc.,  3-32=103-28.  Bmdheim  (L  a)  made  it  to  contain 
S  26,  ^b  86,  9e  14,  &  10,  9i,  M  9,  Ag  1*16=96*16. 

Pyr^  eto«— In  the  dosed  tube  gives  oflT  water.  RB.  on  charcoal  reduced  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  l^m  the  assay,  and  ydlow 
nearer  to  it 

OlNL-- A  result  of  the  decompofitSon  of  other  antimooial  ores. 

From  Nertschinsk  in  Siberia;  Horhausen;  near  Endellion  in  OorawaD,  with  Jamesonite,  from 
which  it  is  derived. 

BMiierife  is  Qerman  for  Lead4adnetf-4tef  and  SMoffoIenUe  implies  the  presence  of  galena  or 
sulphid  of  lead ;  henco  the  substitate  above  after  the  earliest  anidyst  of  the  speGJes. 


B.  NITBATES, 


tfaS 
Ca»+tt 

693,  NlXBOMAeiCmSB       ttgft+flA 


690.  NlTBB 

691.  Soda  Nru 

692.  NmooALOm 


Ke.|e|K 

NOtie  |Na 
(Ne,),|e,|6a+aq 
(Ne,),|e,p(g+«aq 
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690.  NTTRB.    Nitrate  of  Potaah.    Saltpetre.    Selpeter  Germ.    Ealiaalpeter  MmmiLj  Handb^ 

849, 1813.    Potaaae  nitrate 

Orthorhoinbic.  /A  7=118°  50',  O  A  1-f =130°  8' ;  a:h:  c=l-1861 : 
1  : 1-692.  U  A  1-S,  top,=109°  67'  2-1 A  24,  ib.,=71°  at  19°  C,  and  71^ 
44'  at  100°  0.,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.=l-937.  Lustre  vitreous.  Streak  and  color  white.  Sub- 
transparent.    Brittle.    Taste  saline  and  cooling. 

Oomp^^t.  9=Nitric  add  58*4,  potash  46*6=100.  Klaproth  obtdned  for  aa  AiHcan  spedmoD 
(Beitr.,  I  817)  Nitrate  of  potash  42*55,  sulphate  of  lime  25*54^  cblorid  of  caldmn  0*20,  carbonate 
of  lime  30*40=98*60. 

Pyr.,  etc—Deflagrates  yividly  on  buming  coals,  and  detonates  with  combustible  snbstances. 
Colors  the  flame  violet  (potash).    Dissolves  easily  in  water;  not  altered  hy  exposure. 

Obfl. — Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surfiice  of  the  earth, 
on  walls,  rocks,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Eigypt,  and  Persia,  especially 
during  hot  weather  suooeeding  rains.  Also  manufactured  from  soOs  where  other  nitrates  (nitrate 
of  lime  or  soda)  form  in  a  similar  manner,  and  beds  called  nUriari$B  afe  arranged  for  this  purpose  in 
France,  Gennany,  Sweden,  Hungary,  and  other  countries.  Befuse  animal  matter,  also,  putrified 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords  about  5  p.  a 
of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  oomes  mainly 
fh>m  the  debris  of  feldspathic  rodcs  in  the  soiL  The  oxydaiion  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  decomposed 
organic  substances.  A  nitre  crust  from  the  vidmty  of  Gonstantine,  Algeria,  afforded  &  tt  86-00, 
CaN  and  ilgS  3*00,  KaCl  6*00,  ti  3*50,  insoL,  eta,  1*60=100,  Boussinganlt 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  wth  covering  the  bottom 
of  a  laige  cave.  Also  in  other  caverns  in  tiie  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  lime ;  one  form  prismatic 
(aragonite-likeX  tibe  other  rlwmJbohedaral  (caldte-like).  The  prismatic  is  the  normal  one  between 
-10  0.  and  800**  C:  and  between  these  temperatures  the  rhombohedral  is  easOj  transformed 
into  the  prismatic  through  the  presence  of  some  foreign  substance.  Above  300  the  rhombo- 
hedral is  the  normal  one,  the  prismatio  here  changing  to  it,  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Pogg.,  xm.  354). 

691.  BODA  MFFRB.  Sonde  nitrate  native  M,  de  Rwero,  Ann.  d.  M.,  vL  596, 1821.  Nitrate 
of  Soda.  Soda  Nitre.  Nitre  cubique.  Natron-Salpeter  XeonA.,  Handb.,  246,  1826.  Nitratin 
JETaui,  Handb.,  1885. 

Ehombohedral.  JS  A  JS=106''  88' ;  a5=0-8276.  Cleavage :  rhombohe- 
dr^  perfect.    In  efflorescences ;  also  massive,  granular. 

H.=l-6— 2.  G.=2-09— 2-29;  2-290,  Tarapaca,  Hayes.  Lustre  vitreous. 
Color  white ;  also  reddish-brown,  gray,  and  lemon-yellow.  Transparent 
Bather  sectile.  Fracture  indistincuy  conchoidal.  Taste  cooling.  Crystals 
strongly  doubly  refracting. 

Oomp.— Jralf=Nitrto  acid  63*&  soda  36*5=100.  Hochstetter  obtaiufid  from  the  Chilian 
mineral  (v.  Leonh.,  1846,  236)  ](ra  N  94*291,  NaCl  1*990,  &5  0*239,  KN  0*426,  Ag If  0-858, 
hisoL  0-208.  fi  1*993. 

Pyr.,  etc. — Deflagrates  on  charcoal  with  less  violence  than  nitre,  causing  a  yellow  light,  and 
also  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at  60"  F. 

Oba.— In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leaguea,  at  a  hei^t  of 
8,300  feet  above  the  sea,  is  covered  with  beds  of  this  salt  several  feet  in  thickneea,  alone  with 
gypsum,  common  salt,  glauber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  former 
presence  of  the  sea.    De  Rivero,  L  c;  J.  H.  Blake,  Am.  J.  Sol.,  zxxix.  875,  1840. 
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A.  A.  Hayes  olntomed  from  masfles  collected  by  3Cr.  Blake,  Nitrate  of  soda  64-98,  sulphate  of 
soda  8*00,  common  salt  28*69,  iodide  0*63,  shells  and  marl  2*60=99-90. 

In  1837,  160,900  quintals  of  this  salt  refined  were  shipped  from  Yqnique;  in  1866, 1,000,000 
quintals.    It  is  used  for  the  manu£u;ture  of  nitric  add  and  nitre. 

0  A|-2  in  soda  nitre  equals  nearly  0  A  f  in  apatite. 

692.  NITROOAZiOim.    Ealksalpeter  Eauu,,  Handb.,  1818.    Nitrate  of  lime.    Qhoox  nitra- 

t^    Nitrocalcite  Skep^  Min.,  iL  84,  1886.    Oaldnitre  Onot,  Min.,  ii  480, 1841. 

In  effloresoent  ailken  tofts  and  massed.  Oolor  white  or  gray.  Taste 
sharp  and  bitter. 

Oomp.— ^a  Jf+]S=Nitrio  add  69*4,  lime  80-7,  water  9-9=100. 

Pyr.,  eto. — On  burning  ooals  it  slowly  Aises  with  a  slight  detonation,  and  drieSi  Very  daU- 
quesoent  before,  but  not  after,  being  desiccated  by  heat 

Oba* — ^It  occurs  in  silky  eiBorescences,  in  many  limestone  csTems,  as  those  of  Suentuoky. 
The  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareous,  uid  is  exteneiyely  used  in 
the  manu&cture  of  saltpetre.  According  to  Hausmann,  a  large  part  of  the  so-caUed  nitre  in 
nature  is  this  salt 

693.  NITROKAOMBaETB.  liitrate  of  Ifagnesia  Bml,  Tr.,  iL  884, 1832.  l^itromagnerite 
£A«p.,  Min.,  IL  86^  1836.  Magnesinitre  Ao<,  IGo,  iL  481, 1841.  Hagn^sie  nitrmt^  Mag- 
nesiaaalpeter. 

In  efflorescences.    White.     Taste  bitter. 

Oomp.— The  salt  contains,  when  pure  and  anhydrous,  nitric  add  72*3,  nu^^nesift  27*7. 

Obsw— From  limestone  oayes,  along  with  nitrocaldte. 

The  existence  of  this  spedes  as  a  natural  product  has  not  yet  been  dearly  made  out 


4.  BORATES. 


Boric  acid  occnrs  in  but  few  minerals ;  viz..  Datolite.  Danbnrite,  Axi- 
nite,  and  Tonrmaliney  with  the  following.  It  is  a  remarkable  fact  tnat  in 
all  of  them,  as  far  as  known,  the  crystidlization  is  either  hemihedral  or 
oblique.  Boracite  and  Bhodusite  are  hemihedral  isometric;  Tonrmaline 
hemihedral  rhombohedral ;  Datolite  is  monoclinic ;  while  Danburite  and 
Axinite  are  triclinic.  In  Tonrmaline  and  Asnite  boric  add  acts  the  part 
of  a  base. 

ABRANGBiaSHT    OF    THB    SPECIES. 
1.  0.  ratio  for  bases  and  add  1 : 1. 


694.  SiaBOim                      &*B 

596.  SEAIBILTin                      (f  4g  +  Jfi)»B  +  itt 

696.  Htdeobosaoixb              (i  (Oa,  d«)'+f  A^  S 

B|e,|H. 

Bje.KiH.+»Mg), 
B.|e.r(»H,+i(6a,^)), 

2.  0.  ratio  for  bases  and  add  1 : 4 

697.  BosAom                        fig'S^+illgCa 

698.  SHODBm 

88 

B.e,|e,|ifg.+iiig€U 

Digitized  by  VjOOQIC 


694 


OZYGSH  OOMPOUSDB. 


8.  O.T«tioforbMw  nd  add  1 
thm,  laUonaDy,  1 :  S. 


:6  or  1 :  13;  part  or  all  of  the  water  probabljr Imbc^  and 


599.  BOBAZ 

600.  BiOHiXim 

601.  HowuTi 

602.  TJiAXini 

603.  OBTPTOMOBFHm 

604.  IiABDnUBUUn 

60ft.  LkQOMm 


ttira+jfi)B+4lfi 
ttCa+ifl)B+Htt 
ttCa+ifi)B+ffi 

(i*ra+f6a-htfi)B+2ifi 
tt*ra+|0*+tfi)fi+fi 

FeB*+3fi 


Beie  K*H+iNa)+2iaq 
(Be).|e.KiH,+i6*)4-liaq 
(Be),|e,KiH,+i€a)+faq 

+Q 
(Be),|ej(|H.+iNa.+l€a)+Htq 
(Be)jej(tH,+iKa.+tea)+aq 

Be|e  KH+iAin)+ia4i 
(Be)i|e.|^e+a4i 


4f)|MiMife.— 606.  WAxwvaan 


B,»i.%*6 


694.  SASBOLITB.  Sale  aedatiro  natnrale  U.  F,  Eotffr,  Ifomori^  Fkenae,  1778;  Jfeiosgiii; 
Mam.  Soa  ItaL,  TiiL  467.  Nati^  SedatiTe  Satt.  Addnm  borada,  mI^  flal  aedatiTum,  Beryn. 
Bdagr.,  178S.  HatiTe  Borado  Add  Kirm^  1796.  SaaaoUn  KmnL,  Tab.,  40,  75,  1800.  Acidd 
bonbdque  Ih    Borio  Add. 

Triclinic.  /A  /'=118^  80',  O  A  /=»6*  8'  O  A  7^=80^  33'  B.  &  K 
Twins :  composition-face  O.  Cleavage :  basal  very  perfect.  Usually  in 
small  scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  com- 
posed of  small  scales. 

H.=l.  G.=l*48.  Lnstre  pearly.  Color  white,  except  when  tinged 
jellow  by  stdnhor ;  sometimes  gray.  Feel  smooth  and  unctuous.  Ta^te 
acidulous,  and  slightly  saline  and  bitter. 

OQflUk^ft'B=Borlc  add  66*4,  water  43-6=100.  The  native  atalactitio  salt,  aooordiDgto 
Xlaprotii  (Beitr.,  iii  97),  oontaina,  mechankially  mixed,  ralphate  of  magnflwia  and  iron,  aolphate  of 
lime,  aOica,  oarbonate  of  lime,  and  alumina. 

Pyr.,  ato« — ^In  the  doeed  tube  girea  water.  B3.  on  platinum  wire  Aiaea  to  a  dear  glass  vA 
tingea  ttie  flame  yeUowiah-green.  Some  apedmena  react  for  aulphur  or  ammonia  in  the  doied 
tube.  Boluble  in  water  and  aloohoL  DiaaolYea  in  S-97  parte  of  water  «t  100**  GL,  and  10*7  parts 
atSO'G. 

Oba«— Thia  long  known  oomponnd,  the  Bid  iedatwmn  SbmberffU,  waa  flrat  datoctod  in  naton 
1^  Hoefer  in  the  watera  (^  the  Tnacan  lagoona  of  IConte  Botondo  and  OsatahinorQ^  and  afterward 
in  the  solid  state  at  Saaao  bj  Maacagnl  The  hot  yapora  of  the  lagoona  oonaiai  largdj  of  boric 
add.  To  ooUect  it  the  vapors  are  made  to  pass  through  water,  which  abeorbe  tiie  boric  add;  the 
watera  are  then  evaporated  by  meana  of  the  steam  from  the  springe.  Thej  yield  seven  to  eigbt 
thooaand  poonds  troy  per  day.  Theae  lagoons  apread  over  a  aurfiMse  of  aboot  30  miles;  and  m 
the  diatanoe,  donds  of  vapor  are  aeen  rising  in  large  volumes  among  the  moontaioa.  The  crude 
borax  oontaina  20  p.  &  or  more  of  impurltlea,  among  whidi  Wittstdn  and  Fayen  found  W 
p.  c.  of  anlphates  (the  moat  abundant,  smph.  ammonia  8*6  p.  c,  sulph.  magnesia  2*6  p.  c). 

Exists  also  in  other  natural  watera.  aa  at  Wieabaden:  Aaofaen;  Krankenheilnear  Fdls;  detr 
Lake,  in  Lake  Co.,  California;  and  it  has  been  detected  in  the  watera  of  die  ocean. 

Oooora  also  abundanthr  in  the  crater  of  Yulcano,  one  of  the  liptfi  ialee,  forming  a  layer  oo 
anlphur,  and  about  the  nunarolea,  where  it  waa  dlaoovered  by  Dr.  HoDand  in  1813. 

Kenngott  states  that  artificial  dyatals  are  fmmodUmie;  witii  /A  /=1I8*'  4',  /a  ^=120*  M'; 
and  twinned  parallel  to  i4  (Ber.  Ak.  Wien,  xiL  26). 

S9S.    flgAIHHI.MlTJL    Baaibdyit  £  J*.  JPWeiv,  Ber.  Ak.  Wkn,  ifiv.  14S,  Jone^  186L 

In  small  nodules  bristled  with  acicular  crystals. 
H.=3— 4,    G.=8.    Color  white  outside,  yellow  within. 
Translucent    Optically  biaxial. 


Streak  whita 
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Oomp.—0.  ratio  for  ftg,  B,  £r=15  :  18  :i;  formula  3  &g*fi*+4d,Strome76r;  or,  if  part  of 
this  water  be  htmo,  (( lkg+i^*B+i]& 
AnalyBea:  1,  2,  Stromeyer  (Ber.  Ak.  Men,  zItiI  347);  3,  Sommaniga  (Ib^  zlyiiL  648) : 


B  %  A         a        9e 

1.  Keedlei         3666  62*49  6*99  0*49  1*66 

2.  KemOa        84-60  49*44  12*87  0*20  3*20 

3.  Needlea        87*38  68*26  6'1*l  0*61  1'78« 

•23P»'o\8HO. 


0-20=:98*49  Strom. 

=99-81  Strom. 

0*81=100  Sonmuuruga. 


AnaL  1  and  8  aflbrd,  after  separating  impurltiea,  the  iron  as  Fe*fi*: 


B  88*86 
88*88 


ttg  64*66 
64*67 


fl  TOO 
6-96 


Pyri^  etc.— Yields  water.  B.B.  splits  open,  glows,  and  Aises  to  a  pale,  hornlike,  brownish-gray 
mass,  coloring  the  flame  yellowish-red. 

ObA.— Ocoors  in  kernels  imbedded  in  a  gray  granular  limestone  at  Werkstfaal  in  soatheastem 
Hnngary. 

Named  after  Sajbelyi,  who  colleoted  the  limestone  oontaining  it 

696.  BTDROBORAOITB.    0.  Sesa,  Pogg.,  xzzL  49, 1834.    Hydrous  Borate  of  Lime  and 

Magiieaia. 

Besembles  fibrouB  and  foliated  ff^^nm. 

H.=2.  G.=l-9— 2.  Color  wrute,  with  spots  of  red  from  iron.  Thin 
plates  translnoent. 

Oomp— -Ca*B«+lilg»B*H-18fi=r(i0a+i  Ag)"B*-h9ft;  or,  making  the  water  basic,  (f  fi+i 
(Ca,  Mg))*fi;=Borio  add  47*8,  lime  14*8,  magnesia  10-2,  water  27*7=100.  Analyses  by  Hess 
(Pogg,«xL49):  fi  0.  *g  ft 

1.  49*92  13*80  10-43  26*38=100. 

2.  49*22  13-74  10*71  2683=100. 

Pyr^y  eto.— B.B.  Aises  to  a  dear  glass,  tinging  the  flame  slightly  men,  and  not  beoomhig 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water.  Mid  yielding  a  slightly  alka- 
line reaction.    Bissdyes  Mdlr  in  muriatic  and  nitric  adds. 

Oba^— Hydroboradte  was  first  observed  by  Hess,  in  a  oolleotlon  of  Oaocasian  mhieials.  The 
speoimen  was  flill  of  holes  filled  with  day,  oontaining  diiferent  saltai  It  may  be  mistaken  for 
gypsom,  bat  is  readily  distingoished  by  its  ftisibility. 

697.  BORAOITB.  Enbische  Qnars-Erystalle  (fr.  Lfineburg)  Laaius,  OrdPs  Ann.,  11.  838,  1787. 
Lfineburger  Sedativ-Spath  Westrumbf  EL  phy8.-di.  Abh.,  ill  167, 1789.  Borazit  Wem^  Bergm. 
J.,  1789,  393,  1790,  284.  Borate  of  Magnesia.  Hi^teie  borate  iV.  Farasit  0.  ViAqtr,  Fogg., 
zdL  77,  1864    KasdTe  Boradte  of  StasBftirt=8taaftirtit  G,  Roae,  Pogg.,  zeviL  688,  1856. 

Isometric ;  tetrahedral.  Figs.  1, 29, 30,  and  the  annexed*  Observed  planes 


as  in  the  figures,  with  also 
2-3,  5-1,  on  alternate  armies 
only.  Cleavage :  oetahe(&al, 
in  traces.  Cubic  faces  some- 
times striated  parallel  to  al- 
ternate pairs  of  edges,  as  in 
pyrite. 

H.=7,  in  crystals:  4-5, 
massive.  G.=2-974,  Haid- 
inger;  2*9134,  massive,  Kar- 
8ten«    Lustre  vitreous,  in- 
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dining  to  adamantine.  Color  white,  inclining^ to  gray,  yellow,  and  green. 
Streak  white.  Subtransparent — translucent.  Tracture  eonchoidal,  uneven. 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 

Var«— 1.  OrdiiMVV.   IncryBtals.    2.  JIcem^  with  sometimes  a  enboohuniiAr  stnict^ 
fiiriiJie  of  Bose.    It  lesembles  a  flue-grained  white  marble  or  granular  limestone.    Parasito  of 
Yolger  is  the  plnmose  interior  of  some  crystals  of  boracite. 

Ctomp.— A^B*+iMgO]=Boric  acid  62*6,  mi^esia  26'8,cUorid  of  magnesiam  10-6=100. 
Analyses:  A.  of  crystals:  1,  Stromeyer  (Gilbertrs  Ann^xlviiL  216);  2,  Arfredson  (Ak.  H. 
Stockh.,  1822,  92) :  8,  Rammelsberg  (Pogg.,  xlix.  445) ;  4.  Weber  (Pogg.,  lixx.  283) ;  5,  6,  Potyica 
OPogg.,  evil  433);  7,  8,  Siewert  and  Geist  (J.  pr.  Oh.,  Ixxvii.  338). 

B.  Of  MassiTe  Boracite  or  Stassftirtite:  1,  Karsten  (Pogg.,  Ixx.  65Y,  184^);  %  0.  F.  Chandler 
(Inaug.  Diss.);  3,  Biewert  k  Drenkham  (Za  Nat  Yer.  Halle,  zi.  366);  4^  H.  I^dwig  (ArdL 
Phann.,  IL  xcvL  129);  6,  Heinta  (J.  pr.  CJh.,  IxxvL  248);  6,  Potyka  (Pogg.,  cviL  488) ;  7,  Kiomayer 
(Arch.  Pharm.,  EL  xcviii.  139) :  ^ 

*"         Mg 

33 

80-8 

80*23 

31-39 

26-24 

2619 

26-48 

26-44 


A,  1. 
2. 
3. 

4. 
6. 
6. 
7. 
8. 


Liineburg^  Irp,  orytL 


opaque 

trp, 

clouded 


Q) 


69-7] 
69-77] 
'64-48] 
62 -91 
6119 


9e      HgCl        tL 


1 


B.  1.  Mmivt 

2.  " 

3.  " 

4.  " 
6.  " 

6.  " 

7.  " 


(I)  [61-82] 
(I)  161-80] 

[69-49] 
[6918] 


0-61 
te  1-69 
1-66 
1-33 
1*44 


10-90 
10-41 
11-42 
11*82 


-=100  Strom. 
=100  AifV. 

3-62=100  Weber. 
0-66=101-19  Potvlca. 
0-94=100-89  Pofyka. 

=100  Siewert 

=100  Geist 


69-49 
'6918' 
69-05 
68-46' 
'61-22' 
'60-77' 
68-90' 


29-48  1-03      =100  Karsten. 

29-98  j'eO-SO      =100  Chandler. 

80-83  0*82      =100-20  SAD. 

23-80        11-76  6*00=100  Ludwig: 

26-74  0-48  10-98  1-63=100  Heints. 

26*16  teO-40  10-78  1*96=100  Potyka. 

24*93       9-97  6-20=100  Eramayer. 


An  ironrborac&e  (EtaeDStassfbrtit)  from  Stasafbrt  is  described  l»y  Huyaaen  (Jahrb.  Min.  1866, 
329),  havinff  half  the  Hg  re|daoed  hv  te. 

Westnmib,  who  was  the  first  to  detect  in  boracite  the  boric  add  (Sedatiy8alz=Sedative  salt  of 
old  authorsX  foond  (L  cl,  and  also  Schrift.  Qes.  N.  Er.  Bertin,  iz.)  Boric  acid  68-0,  magnesia  18*5, 
lime  11-0,  alnmina  1-0,  ozyd  of  iron  0-76,  silica  2-0=96-26.  In  another  trial  he  obtained  fi  66-0, 
Ag  20-6, Oa 7-0,  ^e  1*25, 2l 2-26,  Si  1*0,  with  2  of  water  or  loss  on  ignition=990.  Several  of  the 
sabsequent  analysts  failed  to  detect  the  chlorine. 

Pyr^  etc^The  massive  variety  gives  water  in  the  doeed  tube.  BJBw  both  varieties  fiise  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  laoisttn* 
ing  with  cobalt  solution  assumes  a  deep  pink  odor.  Mixed  with  oxyd  of  oopper  and  heated  on 
charcoal  colors  the  flame  deep  azure-blue  (chlorid  of  oopper).    Soluble  in  muriatio  acid. 

Soluble  in  powder  hi  dilute  muriatic,  nitric,  or  sulphuric  adds,  and  the  massive  kind  most 
readUy  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  present^  which 
takes  up  water. 

It  is  the  Arequent  presence  of  this  deliquescent  chlorid  in  the  massive  mineral,  thus  originat* 
ing,  that  led  to  the  riew  that  there  was  a  hydrous  boradte  (stassfortite).  See  on  this  point 
Bisdiof 's  Steinsalawerke  bei  Stassftirt  p.  86,  and  Steinbedc  in  Pogg.,  czxv.  68.  F^nramie  of 
Yolger  is  a  result  of  the  same  kind  of  alteraticm  in  the  interior  of  crystals  of  boradte,  which 
gives  tiie  somewhat  plumose  diaracter  it  has,  and  the  water.  Weber's  analysb  above  was  prob- 
ably made  on  such  an  altered  crystal 

Obs. — Observed  in  beds  of  anhydrite,  gypsum,  or  salt  In  crystals  at  KaUcberg  and  Sdiildstein 
in  Luneburg,  Hanover;  at  Segebeig,  near  Kiel,  m  Holstein;  at  Luneville,  La  lfieiirthe»  Frsaoe; 
massive,  or  as  part  of  the  rode  of  the  Salt  Mme  at  Stassftirt,  Prussia. 

Boradte  was  first  shown  to  be  pyroelectric  by  Haiiy  in  1791. 

698.  RHODIZnS.    Bhodisit  O.  Rom,  Pogg.,  zxziii  268, 1884)  zzxix.  821.    Bhodidt  Asm. 

iBometric  and  tetrahedral,  Wne  boracite.  Planes  1  amooth  and  shining, 
i  often  nneven. 

E.=8.  G.=8'3--3'42.  Lustre  vitreons,  inclined  to  adamantine.  Color 
white.    Translucent.    Pyroelectric. 
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Pyr^  tto^— -B.R  in  the  platfanim  forceps  Aises  wHh  dilficiil^  on  the  edm  to  a  wlute  opaque 
glasSi  tinging  the  flame  at  nrgt  green,  then  green  below  and  red  above,  and  mially  red  throughout. 
With  borax  and  salt  of  phoephonui  raaea  to  a  transparent  gla8&    Buppoeed  to  be  Hme-boradto. 

Obi.— Found  by  G.  Boee  io  minuto  orystalB  on  red  tourmalines  fiiom  near  Sarapolak  and  Sohai- 
tansk  in  the  vicinity  of  Katharinenburg,  and  named  from  ^i^ttw,  in  allusion  to  its  tinging  flame 
red.    The  largest  eiystals  seen  were  two  lines  in  diameter. 


699.  BORAX.    Thikal  of  India,    Chryaooolla  (ex  nitro  oonfecta),  Borras,  Agrie,,  1546.    Borax 
WaK^  T>^fa^  1748.    Borato  of  Soda.    Boraxsaures  Katron  Oerm,    Sonde  borate  J^, 


Monodinic.  ^=73°  25',  /A  /=87^  O  A  2-1=132°  49' ; 
a:l>:  (j=0-4906  : 1  :  0-9095.  Observed  planes  as  in  the 
annexed  fignre,  with  also  4-i.  0^  7=78''  40'  and  lOl*" 
20',  O  A  1=139°  30',  O  A  2=115°  53',  0  A  4-i=114°  51*', 
<?At-i=90°,  t-^A/=133°  30'.  Oleava^:  i-i  perfect; 
/less  so ;  i4  in  traces.  Plane  of  composition  i-i;  O  A  O 
=146°  50', 

H.=2— 2-5.  G.=1'716.  Lnstre  vitreous — resinons  ; 
sometimes  earthy.  Oolor  white ;  sometimes  grayish,  bluish 
Streak  white.  Translucent — opaque.  Frao- 
''     Bather  brittle.     Taste  sweetish-akaline, 
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/^ri 


or 


ture  conchoidal. 
feeble. 


H 


5=Ly 


Oomp^:&a  fi*+10  fi;  or  (it^a+t^fi+4}  A=Boric  aoid  86-6,  soda  16*8,  water  47-2. 

Pyr.,  eto.~B.B.  puffb  up,  and  afterwa^  fttses  to  a  transparent  globule,  called  the  glass  of 
borax.  Fused  with  fiuor  sppir  and  bisulphate  of  potash  it  colors  the  flame  around  the  assay  a  clear 
green.  Soluble  in  water,  yielding  a  &intly  alkaline  solution.  Boiling  water  dissdves  double  its 
weight  of  this  salt 

Obs.— Borax  was  original^  brought  from  a  salt  lake  in  Thibet  The  borax  is  dug  in  masses 
from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  thus 
made  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
and  there  purified.  It  is  announced  by  Dr.  J.  A.  Yeatch  as  existing  in  Uie  waters  of  the  sea  along 
the  Oalifomia  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  FrankL  Inst, 
1660>  G^TStals,  2  or  8  indies  across,  occur  in  the  mud  of  Borax  Lake,  near  (Hear  Lake,  GaL, 
65  m.  N.W.  of  Suisun  Bay  and  36  m.  from  the  Pacifia  It  has  also  been  (bund  at  Yiqnintisoa 
and  Escapa  in  Peru;  at  Halberstadt  in  Trensylrania;  in  Oeylon.  It  occurs  in  solution  in  the 
mineral  springs  of  Chambty,  St  Ours,  eta,  Canada  East  (Hunt,  Logan's  O.  Rep.,  1668). 

The  waters  of  Borax  Lake,  California,  contain,  according  to  G.  B.  Moore,  &86'08  grains  of  crys- 
taBized  borax  to  tlie  gallon  (Am.  J.  Sd,  xlL  25t). 

Borax  is  now  extensively  made  from  tiie  boric  add  of  the  Tuscan  lagoons,  by  the  reaction  of 
this  add  on  carbonate  of  soda.  This  salt  is  employed  in  several  metallurgical  operations  as  a 
flux,  is  sometimes  used  in  the  manu&cture  of  {^ass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Named  borax  from  the  Arabic  butaq^  which  induded  also  the  mirs  (carbonate  of  soda)  of  andent 
writers,  the  natron  of  the  Egyptians. 

Pro£  Bedii  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  whldi 
afforded  B  43*66,  JTa  19*26,  fi  87-19=100,  gWing  the  formula  j^a  fi'+6  ti  (Am.  J.  Sd.,  IL  xvii 
128). 

600.  BBOBIUTB.  Hayesme?  Jte^  Am.  XSd.,n.xviL  129, 1864.  Bechilite  J^mo.  Hydrous 

Borate  of  Lima 

In  cruBts,  as  a  deposit  from  Bprings. 

Oomp.^0.  ratio  for  Oa,  fi,  £[=1  :  6  :  4;  (i  Ca+iH)  B+Ufi^Boric  add  62*9,  lime  20*9, 
water  26'9=<100.    Analysis :  Bechi  (L  a) : 


B  6113 


Ca  20*86 


fi  26-26 


Si,  2],  fig  l'76=99-96. 
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Pyr^  eta— Yields  water.  B.B.  fiuee  ea^j,  ooloring  the  flame  leddiah-Tellow;  moistened 
with  sulphuric  add  the  flame  is  colored  greexL 

Obs.— Found  by  Bedii  as  an  inorustation  at  the  baths  of  the  boiio  add  lagoons  of  Toscanj. 

Artl£ — A.  hot-water  scdution  of  ulezitei  after  oonoentratloa  and  cooling,  yielded  Lecanu  (J. 
Pharm.,  ILL  xxIt.  22)  scales  of  a  salt  having  the  aboTS  ratio,  as  determined  by  him.  Eiant 
obtained,  under  similar  droumstanoea,  the  compound  0a*fi*+6  fi!,  or  6  £[  after  drying  oyer 
sulphuric  actdf  and  S  ti  after  heating  to  120''  G. 

&e  ffayesine  of  D.  Forbes  (FhiL  ICag.,  lY.  zxv.  118X  ftom  the  waters  of  the  hot  springs, 
Baiios'del  Toro^  in  the  Cordilleras  of  Coquimbo,  may  be  of  the  above  spedes.  It  occurs  in  the 
waters  in  the  form  of  snow*white  silky  or  feathery  flakes,  and  also  as  a  flaky  sediment  at  the 
bottom. 

Forbes  suggests  that  the  mineral  is  formed  by  Uie  actum  of  hot  vapors,  volcanic  m  source,  on 
the  lime  of  the  waters  through  whidi  they  ] 


601.  BOWLITS.    amooborocaldte  K  Eow,  PhiL  Mag.,  lY.  xzxv.  1868.    Howlite  2>tna. 

In  small  rounded  imbedded  nodnles.  Texture  compact,  without  cleav- 
age ;  alBO  chalk-like  or  earthy. 

H.=3"5;  often  less.  6.=2'55.  Lustre  Bubvitreous,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fracture  nearly 
even  and  smooth. 

Oomik — A  hydrous  borate  of  lime,  similar  to  bechiiUe,  combined  with  one-sixth  of  a  silicate, 
analogous  to  danburiU,  0,  ratk>  for  B,  B,  Si,  ]ft— 4  :  U  :  4  :  5;  corresponduxg  to  [(^Ca+i^ 
B-htft]-hi[(iOa*+iB)«Si*]=Boric  add  43-0,  siUca  16-8,  lune  29-4,  water  11-8=100.  Hov 
deduoes  the  0.  ratio  4  :  15  :  4  :  6 ;  but  as  the  borio  acid  was  not  directly  determined,  its  pref^- 
enoe  to  the  preceding  is  not  certain.  How  writes  the  formula  2  Ca&+2  (Oa  B*+£[)+^'B. 
Analyses:  1-s),  How;  4^  the  mean  after  ezduding  the  lime  as  gypsum : 

Si  B  S     Mg     Oa        fi 


1.  Qmipaa  15*19  [43-83 

2.  "  15-44  [4410' 
8.  CfhaOey  14*64  [42-45 
4.  Mean,  gypsum  exoL  15*26  [44*22^ 


1*03  ar.  28*90  11*55 
0*80  ir.  28-04  11*62 
1-86  «r.  28-85  12*20 
—  28-69  11-84 


ObSi. — Occurs  in  Nova  Scotia,  in  nodules,  of  the  sise  mostly  oi  filberts,  or  1  in.  to  }  in.,  and 
rarely  1  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  BrookvOle,  at)out  3  m.  Sl  of 
Windsor,  and  associated  with  uleadte.  The  harder  kind  (anaL  1,  2)  oocurs  in  anhydrite,  and  the 
softer  (anaL  3)  In  gypsum. 

60a.  ULBZITB.  Boronatrocaldt  Ulex^  Ann.  Gh.  Fharm.,  Izz.  49,  1849.  Natron-Kalk-Borat 
Ulezite  Ikma,  Mln.,  695,  1850.  Natronborocakite.  Thikalzit  (fr.  Africa)  KiMnaky,  Polyt. 
Gentr.,  1384^  1859. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

H.=l.  G.=l*65,  N.  Scotia,  How.  Lustre  silky  within.  Color  white. 
Tasteless. 

Oomp.^-0.  ratio  for  jTa,  Ca,  B,  fi[=l :  2  :  18 :  18,  Ramm.,=(ift+ifi)B  +  tfi=Boric  add 
45*6,  Ihne  12*8,  soda  6*8,  water  85-3= 100.  How  deduces  for  the  N.  Scotia  mineral  the  ratio 
1  :  2  :  15 :  15=Boric  add  44*0,  lime  14*1,  soda  7*8,  water  34-1=100.  Analyses:  1,  Ulex  (L  c.); 
2,  A.  Didc  (PhiL  Mag.,  IV.  vi.  60);  8,  RammeUherg  (Pogg.,  xcm  301);  4,  Helbig  (Dingler's 
PoL  J.,  cxlviL  819);  6-8,  Kraut  (Arch.  Pharm.,  fl.  exSL  26,  Jahresb.,  1862,  159,  Ann.  Ch. 
Pharm.,  czzxiz.  252);  9,  Lunge  (ib.,  cxxxviiL  51);  10,  Kletsinski  (Polyt.  Gentr.,  1869,1384, 
Bamm.  Mm.  Ch.,  988) ;  1 1,  Phipson  (0.  R.,  liL  40t) ;  12,  Salyetat  (ib.,  686) :  18.  H.  £fow  (Am.  J. 
ScL,  IL  zziy.  230) ;  14,  id.  (ib.,  xzzu.  9) : 

S        Ca       l^Ta    &     fi    Nad 

1.  Iquique     [49*6]    16*9      8*8     26*8     =100  IHex. 

2.  "  [46*46]  14*33    8*22  0*61  27*22  2*65,  5  1*10,  sand  0'S2=:100  DidL 


Digitized  by  VjOOQIC 


BOBATES. 


699 


8.  Iqtriqne     [43-70]  1313  6-67  0-88  86-67  =100  Bamm. 

4         "          [46-80]  1408  «-17  32-61  1-89=100  Helbig. 

6.        "           42-48  14-39  7-72  86-51  =100  Kraat 

6.  "          [47-20]  16-24  6-88  80*18  =100  Kraat 

7.  "          [48-22]  17-68  6-42  28-68  =100  Kraut 

8.  Africa        46-74  13-46  708  83-78   =100  Kraut 

9.  Iquique      44*38  12-69  6*68  36-86   — ,  Ag  0-60=100  Lunge. 

10.  W.  Africa  86-91  1402  8-69  37*40  2-19,  NaS  0*89=100  mAfarJnalri 

11.  Iquique      34-71  14-46  11-96  84-00  ^  CI  1*34^  S  110,  Si  0*60,  Band  2*00= 100'16  P. 

12.  "           84-74  15-78  8*33  35*00  0-81,  8  0*84,  earthy  2-90=100  Salyetat 

13.  N.  Scotia  [41-97]  13*96  8*36  34-89  ,  B  1-29,  Mg  01)4=100  How. 

14.  "         [44*10]  14*20  7*21  —  84*49  =100  How. 

a.  of  anaL  10=1*912. 

In  analTsis  3,  8*17  chlorid  of  sodium,  0*41  sulphate  of  soda,  and  0-89  sulphate  of  lime  are 
excluded. 

Pyr.,  etc.— Tields  water.  B.B.  ftises  at  1  with  intumesoenoe  to  a  dear  blebbj  glass,  coloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  add  the  color  of  the  flame  is  momentarily 
diangei  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot ;  the  solution  alkaline 
in  its  reactions. 

Obs. — ^Occurs  in  the  dry  plains  of  Iquique,  Southern  Peru ;  in  the  proYinoe  of  Tarapaca*  (where 
it  is  called  tiga\  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  whidi  consist  of 
interwoven  fibres  of  the  ulezite,  with  pickeringite,  ^uberite,  halite,  gypsum,  and  other  impuri- 
ties; on  the  West  Africa  coast;  in  Nova  Scotia^  at  Windsor,  Brookville,  and  l^ewport  (H.  HowX 
filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammiHated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  oolor 
very  white ;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Kining  District,  forming  layers  2-6  io. 
thick  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Ulex,  who  gave  the  first  correct  analysis  of  the  mineral. 

Alt — Occurs  altered  to  gypsum. 

ffayesine  Dana  (Hydrous  Borate  of  Lime  A.  A.  Hayes,  Am.  J.  Sd.,  xlvi.  377,  xlviL  215,  1844; 
Boroaddte;  Hydroborocaldte  Bmum,j  Handb.,  1429,  1847)  from  southei^  Peru,  is  the  above.  It 
oomes  from  the  same  locality,  and  has  the  same  appearance ;  and  all  analyses  of  the  Peruvian 
mineral  since  that^  Hayes  have  found  soda  to  be  an  essential  constituent  Hayes  obtamed 
B  46*11,  da  18-89,  H  3500=100,  with  the  formula  Oafi'+o:^;  and  he  attributed  the  soda  found 
by  Ulex  to  the  mixed  glauberite. 

603.  ORTPTOMOBFEam.    K  Emo,  Am.  J.  Sd.,  H  zxxiL  9, 1861. 

In  kernels  apparently  tmcrjBtaUiiie,  but  under  a  high  magnii^dng  power 
Bhown  to  consist  of  thin  tables  or  plates,  rhombic  in  outline,  ana  about  80^ 
in  angle. 

Without  lustre.    Color  white. 

Oomp.-— 0.  ratio  for  l^Ta,  Ca,  fi,  fiE,  according  to  How,  from  an  imperfect  analysis,  1  :  3  :  27  :  12 
=Borio  add  68-5,  lime  16*6,  soda  6*8,  water  20*1=100,  and  no  satufactory  formula.  1  :  3  :  24 : 
12  would  give  the  more  probable  composition  (iC^Ta,  Oa)+i!^)fi+£[=:Borio  acid  66*6,  lime  16*7, 
soda  6*2,  water  21*5=100.    Analysis;  How  (L  a): 


S 

Oa 

]Sra 

fi 

% 

S 

A. 

63-98 

14*21 

7*26 

19*76 

0*62 

8'98=:100. 

K 

6910 

16*66 

6*61 

19*72 

B 18  the  result  after  zemoving  the  magnesia  and  part  of  the  soda  hi  the  state  of  sulphates  as 
Impuities. 
Pyir.,  Sfto. — Same  as  under  ulexite. 
Obs.— Occurs  in  white  lustreless  kernels  of  the  size  of  a  pea  or  bean  lying  between  crystals  of, 

*  The  provmce  of  Tarapaea  is  between  lO""  and  21^**  a  lat,  and  3000  to  3600  feet  above  the 
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glaaber  salt    The  tabular  character  of  the  material  ia  suppoaed  to  be  eridenoe  of  diatinctioii  from 
nlezlte,  which  la  capfllaiy  in  its  forma.    Breadth  of  tablea  about  OOiS  of  an  inci),  Bobb. 

Named  from  cpvimx,  concealddf  and  ^ep^n^  farm,  in  allusion  to  the  inTfaibility  of  the  atructme 
except  under  a  microBoope. 

604.  ZiABDBBBLUrB.    Bechi,  Am.  J.  SoL,  H.  zvil  130. 

Yery  light,  white,  and  tasteless.  Appearing  under  the  microscope  to 
be  made  up  of  minnte  oblique  rectangular  tables ;  M  A  T=110^,  Amici. 

Ooii9^NH«0B«+ifi;  or,  more  probably,  making  the  water  partly  baek^  (iKH«0+|fi)S 
+  1}£L    Ana]7Bi8b7E.Bechi(Lc.): 

B  68*566        KH^O  12*734        fi  18*325 

DiBBolves  in  hot  water,  and  la  transformed  into  a  new  salt^  represented  by  the  formula  N  H*0 
B«H-9a,  or  (iNH*0+*fl)B*+2ifi. 
Obs. — Occurs  at  the  Tuaoan  lagoons. 

606.  Z«AQONXTZI.    Borate  de  Eer  OmdUuB  ePSdUoy,  1833.    Lagonite  Ao^  lOn.,  L  290,  1841. 
Bderoborine  Buotf  L  2*73,  1841.    Lagunlt  Kmmg. 

An  earthy  mineral  of  an  oehreoos  yellow  color. 

Oorni^.— 9eB*+3]G[=Borio  add  49*5,  sesquiozyd  of  iron  3^8,  water  12-7=100.  Analysii 
by  PtoC  Beohi  (Am.  J.  Sci^  IL  xm  129): 

B  47*95        9e  36*26        fi  14*02        Ag,  Ca,  and  loss  1*77 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.    First  mentioned  by  Beudant 

606.  WARWIOJUTM.    Shtpard,  Am.  J.  SoL,  zzziy.  313, 1838,  zzxvL  86, 1839.    Bnoeladite 
T.  &  muni,  ib.,  IL  iL  80,  1846,  xL  852. 

Monoclinic?  /A /=98®— 94°.  Usual  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
faces of  laiger  crystals  not  polished.  Oleavage:  macrodiagonal  perfect, 
affording  surface  with  vertical  strisB  and  traces  of  oblique  cross  cleavage. 

H.=8— 4.  G.=8-19— 8-43 ;  8-851,  small  crystals,  and  3-428,  large  id., 
Brush.  Lustre  of  cleava^  surface  submetallic-pearly  to  sub  vitreous ;  often 
nearly  dulL  Color  dark  nair-brown  to  duU  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.    Streak  bluish-black.    Fracture  uneven,   ^rittla 

Oomp«— Essentially  a  borotitanate  of  magnesia  and  iron,  with  16  to  20  p.  ol  of  boric  add, 
Smith  and  Brush  (Am.  J.  Set,  IL  zyL  293).  T.  a  Hunt  found  in  smaU  lustrous  uniatered  cm- 
tals  (Am.  J.  BcL,  n.  XL  362): 

¥181*6        Mg48'6        te9'l        ign.  2*0 

with  a  loss  of  14*99  p.  a,  which  Smith  and  Brush  show  to  be  boric  add. 

Pyr.,  eto«— melds  water.  B 3.  infusible,  but  becomes  lighter  in  water ;  mdstoned  with  snl* 
phuric  add  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphonia  in  O.F.  a  cl^ir  bead, 
y^low  whUe  hot  and  colorless  on  cooling;  in  R.F.  on  oharooal  wim  tin  a  violet  odor  (titanic  add). 
With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  add;  the  product,  treated 
with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  muriatic  add  and  m^t^Pn?  tan  gives 
on  evaporation  a  violet-colored  solution. 

Obs.-^>oourB  in  granular  limestone  2^  m.  S.W.  of  Edenville,  H.  T.,  with  spinel,  chondrodite^ 
serpentine,  eta  Crystals  usually  small  and  slender;  sometimes  over  2  in.  long  and  i  in.  broai 
The  latter  are  the  eaceiadik  of  Hunt 
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6.  TDNGSTATES,  MOLYBDATES,  VANADATES. 


ASBANaEMBNT  07  THE  SFBQIE8. 


L  TDKOSTATBS  Am)  M0LYBDATE8. 


(ite+iiln)W 

weje4(tFe+iMii) 

B 

(|*e+iaii)W 

w©4e,KlP«+fMii) 

0 

(it«+iiSn)W 

^eJt&JtaVe+iib) 

D 

to :  inssi :  I,  S :  1,  6 : 1 

611«  HUBHXRm 

AnW 

wei|e.pfn 

612.  FBBBIBEa 

(t*e+iAn)«W 

'^.©.I^.KtS^+iMii) 

618.  Ueqababom 

ftJe+tAnyW 

W.«4ej(tI^+fMn) 

614.  SoHniin 

CaW 

w«j^.|e« 

616.  CUFBOSOHEILin 

(tC«+jCn)1V 

W0,ie,Kt«»+i«u) 

tbW 

W  0«|0a|Pb 

617.  WnLrmrm 

:^fio 

Mo  0«|Oa|Pb 

618.  Tatsblastb 

Oofio 

Moe4e.|6o 

n.  VANADATBa 

{fi>,2ii)r 

ve,|ej(PbtZn) 

tv7 

621.  yAKADDOTl 

8fb'V+pba 

¥|e,pb,-i4Pb  a. 

622.  YOLBOSIHin 

Cn,V.fi 

610.  WOLFRAMXTB.  Lopi  Spoma,  Lapis  niger  ex  (jao  ocmflatur  oandidom  plumbum  [=Tin], 
AgHc^  Fobs.,  266,  1646.  Yolfram,  Fsnrom  araenioo  minenlisatnm,  E^rama  Lupi  (fr.  tin  TeinaX 
WaiL,  MiiL,  268,  1747.  Hi^esia  [=]laiiganefle]  parva  oom  portione  martis  et  joyis  mixta, 
WoUhtm  (fr.  AltenbergX  Orond.,  Min.,  107,  1T68.  Wolfram=TinrGsno  Acm,  Iron,  and  llang.^ 
^Elhuyar^  Ghenu  Zerj^  Wolframs.,  1785.  Tungstate  of  Iron  and  Manganese.  Sdieelin  ferru- 
gin^  IT.,  Tt.,  iy.  1801.    Wolframit  BreUh^  Ghar.,  227,  1832. 

Orthorhombic  /A  /=101^  5',  Eose  (101°  45',  Kemdt ;  101^  Desdoi- 
zeaux);  /A  i^=140**  82';  i-l  A  i-t=117^  20';  14  A  1-t,  over  the  Bumnut. 
=99°  12' ;  i-t  A  i-2=157°  38',  Crystals  often  monoclinic  in  habit,  half  of 
the  planes  ^,  1,  i-i^  and  2-S,  being  absent  or  much  smaller  than  the  other 
halt  Oleavage :  t-l  perfect,  i-t  imperfect.  Twins :  planes  of  composition 
irly  }^,  and  rarely  ^.  Also  irregular  lamellar ;  coarse  divergent  colamnar ; 
massive  granular,  the  particles  strongly  coherent. 

H.=5— 5*6.  G.=7*l— 7'66.  Lustre  snbmetallic  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some- 
times weak  magnetic. 
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Var.— The  most  Important  TarletieB  depend  on  the  proportionB  of  the  iron  and  manganese. 
Those  rich  in  manganese  hare  G.=:t*19— 7'6i,  bat  generally  below  t*26,  and  the  streak  ia  mosay 
black.  Those  rich  in  iron  have  G.=7-2— 7*54^  and  a  dark  reddish-brown  streak,  and  tliey  are 
sometimes  feebly  attraotable  by  the  magnet 


'        0                1 

i 

H 

¥i 

H 

1 

14 

2-2 

i^ 

i.2 

/ 

i-l 

U 

494 


/<IX 


4S» 


ft 


Observed  Planes. 

Oomi»^(J*e,  An)  W;  mostly  either  2  te  W+8  An  W,  or  4  ^e  W+An  W;  but  also  ntios 
2  :  1,  3  :  1,  6  :  1,  and  1 :  4. 

Analyses:  1,  Or.  J.  Pdpplein  (ICimng Mag.,  IL  L  859);  2,  0.  &  Rodman  (prir.  oontrib.);  8,  Ber- 
noniUi  (Pogg.,  cxL  603) ;  4,  6,  Schaffjsotsoh  (Pogg.,  lii  475) ;  6,  Ebelmen  (Ann.  Oh.  Pbya,  IIL  fiii. 
505);  7,  Kussin  (Bamm.  3d  Snppl,  127);  8,  Bemouilli  0-  c);  9,  Weidinger  (Za  PharnL,  1859, 
71);  10,  R.  Schneider  (J.  pr.  Oh.,  xlix.  822);  11-16,  Kemdt(J.  pr.  Ch.,  xKi.  81);  17,  BemouUi 
(L  a);  18,  19,  SchaQsotsch  (L  a);  20,  Kemdt  (L  c.);  21-24Bemouim  (I  a);  26,  B.  Petiold 
(Pogg.,  zdU.  474);  26,  Ebehnen  (L  a):  27,  Bammelsberg  (2d  BuppL,  175);  28-80,  Kemdt  (L  cl); 
81-33,  R  Schneider  0- a);  84,  F.  A.  Genth  (Am.  J.  Sol.,  IL  zzvilL  253) ;  36^  Beneliua  (JSchw.  J^ 
XTL476): 


1.  St  Francis  B.,  Ma 

2.  Madison  Oo,      " 
8.  Zinnwald 


4.  Zinnwald 

5.  " 

6.  " 

7.  " 

8.  " 

9.  " 

10.  « 

11.  « 

12.  " 

13.  Monroe,  Ot 

14.  " 

15.  Bohladcenwald 

16.  Altenberg 


a 

6-67 


W      te 


(I)  75-40 
74-65 
76*20 


5*69 
4-96 
5-60 


Hn 
19-38 
20-25 
17-94 


Oa 

1-18=100*60  Popplein. 
— -=99-81  Bodman. 
=99*74  BemoufllL 


IL  Batio  ofteVtioiin  W=2 :  8. 


7-191 
7-191 


7-223 

7-231—7-22 
7*411— 7-486 
7-208—7-269 
7-482— 7-535 
7.198—7-189 


75-33  9-55  16-12  =100  Schaffgotaoh. 

76-66  9-49  14-85  =100  Sdiaffgotach. 

(})  75-99  9-62  1896  0-48=100  05  Ebelmen. 

75*92  9-38  14-04  ^=99-34  Kussin. 

75-15  9-72  18-99  Ir.,  Cb  110=99-96  BemoniDL 

75-62  8-73  12-17  2-27,  tt  1-89,  ft  0-31=100-99  W 

76K)1  9-81  18-90  1-19=100*91  B.  Sdmeider. 

76-34  9-61  14-21  =10016  Kemdt 

75-62  9-55  14-85  =100*02  Eemdt 

75-47  9-58  14-26  =99-26  Kemdt 

75-96  9-74  14*50  =100*00  Kemdt 

75-68  9-56  14-30  =99-54  Kemdt 

75-44  9-64  14*90  =99*98  Kemdt 


HL  BaUo  qfteVt  to  An  W=2  : 1  nearly. 

17.  TraverseDa  75-99  16-29     8*45    4-08=99-76 

IT.  iiattoo/ J'eW  to  An  W=3: 1,4:1,  or  5:1. 

18.  Ehrenfriedersdorf  76*10  19*16     4*74  =100  Sdhaflfcotsoh. 

19.  Ohantebnp  7*437  76^  18-83     6*67  —=100  SahafgotM^ 
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a. 

W 

»e 

fta 

20.  Ohanteloup 

t-48— 1-61 

76-88 

19-32 

4-84 

21. 

75-68 

18-77 

6-01 

23.          " 

76-75 

18-08 

6-75 

28.  Zizmwald 

75-98 

18-51 

5-02 

24, 

7613 

18-49 

5-10 

25.  Stolberg 

76-57 

18-98 

4-90 

26.  LiiDOges 

(i)  76-20 

19-19 

4-48 

27.  Haizegerode 

7-143 

75-56 

20-17 

8-64 

28.          " 

7-23 

75-90 

19-25 

4-80 

29.  Moote  Video 

7-5— 7-518 

76-02 

19-21 

4-75 

30.  Kenaohinak 

76 

76-64 

19-55 

4-81 

81.  Hazz,  aiaaebach 

76-04 

19-61 

4-98 

82.     "      F&ffenberg 

76-21 

18-54 

5-23 

33.     <'      Meiaeberg 

76-25 

20-27 

3-96 

84.  Flowe  IL,  K.  a 

7-496 

75-79 

19-80 

5-36 

35.  Cumberland 

74-67 

n-59 

6-64 

=99-99  Kemdt 

0-22=99-68  BemoailU. 

i  Cb  0-31=99-89  Bernouiffl. 

,  Cb 0-52=10008 BemouiUi 

=99-72  BernouilH. 

0-70=100-96  PetBold. 

,  fig  0-80=100-67  Ebelm. 

=99*2*7  Bammelaberg; 

=99-95  Kerndt. 

=99-98  Kemdt 

=100-00  Kerndt 

1  Mg  «r.=100-92  Sch. 

"  0-86=100-74  SdL 

"  0-15=100-91  Sch. 

0-82,  Sn  «r.= 101-26  Genth. 

,  Si  2-10=100  BenBeUas. 

Vanqnelin  giyea  for  the  oomporition  of  a  wolfhun  from  the  Department  of  Haute  Yienne,  Vf 
73-60,  j*e  14-46,  fin  11*96=100  (Ann.  Ch.  Phjra.,  ttt.  261) ;  and  Kichardaon  found  for  one  from 
Bohemia,  W  73-60,  ^e  11-20,  fin  16-75=100-66  (Thom.  Min.,  L  487).  The  former  analyaia  cor- 
reaponda  nearly  to  the  ratio  5  :  4  for  the  two  tungatatea ;  and  the  latter  to  8  :  4  nearly. 

Hoppe-Seyler  (Ann.  Oh.  Pharm.,  cxL  247)  found  indium  in  two  apedmena  of  wolihmi ;  one 
contained  0**228  pi  a 

The  metal  tungafcen  was  firat  recognised  In  tlua  mineral  by  the  brothers  J.  Joa^h  and  £*. 
d'Elhuyar,  in  1785  (Ch.  AnaL  of  Wolfram,  eta,  translated  from  the  Spanish  by  Oh.  Cullen,  London, 
1756,  a  work  of  which  a  Qerman  translation  by  Gren  waa  publiahed  at  HaUe  In  1786).  They 
obtained  from  the  Zinnwald  mineral  Tungatic'  add  66-0,  ozyd  of  manganeae  22-0,  of  iron  18-6= 
100*6. 

Pyr.,  etc. — ^B.B.  ftiaes  easily  (F.=2*6— 3)  to  a  g^bule,  which  has  a  crystalline  surface  and  is 
magnetic.  With  salt  of  phosphorus  gives  a  dear  reddish-y«^ow  glass  whOe  hot,  wfaidi  is  paler 
on  cooling ;  in  R.F.  becomes  dark  red ;  on  charcoal  with  tin,  if  not  too  saturated,  the  bead  assumes 
on  cooling  a  green  color,  whidi  conthiued  treatment  in  B.F.  changes  to  reddish-yellow.  With 
soda  and  nitre  on  platmum  foil  ftises  to  a  bluish-green  manganate.  Decomposed  by  aqua  regia 
with  separation  of  tungstlc  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
tungstlte  (p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  add,  or  eyen 
muriatic  add,  to  give  a  colorless  solution,  which,  treated  with  metallic  zinc,  becomes  intensely 
blue,  but  soon  bleaohea  on  dilation. 

Obs. — ^Wolfram  is  often  associated  with  tin  ores:  also  in  quarts,  with  native  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  Uende,  etc  It  occurs  at  Com  wall,  much  to  the  detriment  of  the  tin  ores. 
Found  in  fine  crvstals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfiiedersdorf; 
Zinnwald,  and  Nertschlnsk,  and  other  places  mentioned  above ;  at  Ohanteloup,  near  Limoges,  in 
France ;  near  Bedruth  and  elsewhere  In  Cornwall ;  in  Cumberland  (i^e  ratio  2  :  8  at  Lochfells, 
that  of  4  :  1  at  Godolphin's  Ball) ;  on  the  Island  of  Bona,  one  of  the  Hebrides ;  in  the  auriferous 
sand  of  the  Widslow  rivers,  Ireland,  with  tin.  Also  in  &  America,  at  Omro  in  Bolivia.  The 
crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  IT.  States  it  ocoura  at  Lane's  mine,  Monroe,  Conn.,  in  quarti,  associated  with  native  bis- 
muth and  thd  other  minerals  above  mentioned,  often  pseudomorphous  after  tungstate  of  lime ;  in 
small  quantities  at  TrumbuU,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdage  farm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Medclenburg  Co.,  K.  C,  with  scheelite,  crystals 
with  planea  ij  i-i;  J4,  1-i ;  in  Miasouri,  near  Mine  la  Motfee,  and  in  St  Franda  Co.,  ij  m.  from 
St  Franda  Biver ;  in  a  gneisa  boulder  on  the  W.  ahore  of  Chief  Island,  L  ConchJching,  Canada 
Weat ;  at  Mammoth  mining  diatriet^  Nevada. 

Thia  spedes  la  shown  to  be  isomorphous  with  oolumbite  by  G.  Rose  (Pogg.,  bdv.  171).  Des- 
doizeaux  found  in  the  angles  of  wolfram  some  evidence  that  the  crystals  were  monodlnic  But 
G.  Boae  shows  from  the  twins  that  the  form  is  orth<Mrhombio  and  not  oblique. 

Alt.-— Wolfram  occurs  altered  to  scheelite  by  a  substitution  of  lime  for  iron. 

611.  HUBNBBmL    £  JKotfd^  Reese  Biver  (OaL)  Reveille,  1865 ;  if.  CVvdner,  hi  B.  R  Ztg., 

xziv.  870, 1866. 

Orthorhombic.  /A  7=105**,  Cleavage :  (4  very  perfect  Commonly 
in  columnar  masseB  or  foliated. 
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H.=4*5.  0.=7'14,  BreitL  Lustre  adamantine  on  face  of  cleavage ; 
elsewhere  greasy.  Color  brownish-red  to  brownish-black.  Strei^  yellow- 
idi-brown.    Opaque.    Fracture  uneven. 

Oompip— An  WsTiingstio  add  t6'6,  protozyd  of  manganese  28-4=100.  Analyses :  1,  Biotto 
t  Hubner  (L  oi);  S,  a  £L  Bodman  (priy.  oontiib.) : 


w 

An 

te 

1.  NeradA 

76-4 

28-4 

=99-8  B.  ft  H. 

2.        " 

[76*46] 

24*31 

0-24=:  100  Bodman. 

Pyr.,  sto«— B3.  in  fhe  foroeps  less  ftisible  than  wolfram ;  with  the  flnzes  giTes  manganese 
and  tongstio  add  reactions.  Partiallj  sdloble  in  muriatic  add,  leaying  a  yeHow  rertdne,  soluble 
in  ammonia. 

Obs«— From  the  Brie  and  Enterprise  Toins,  in  Mammoth  dist,  Nevadsi  inavein  8—4  feet  wide 
in  aigOlite,  with  scheelite^  fluor,  and  apatite. 

610.  FBRBBBZTZL    I^rberit  X.  L,  T.  lAAe,  Jahib.  Ifin.  1863,  641,  attributing  the  nanne  to 

Breithanpl 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  a  very  distinct 

H.=4r— ^-  G.=6-801,  Breith.;  7-109,  Ramm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  browniah- 
black  to  blackish-brown.    Opaque. 

Ooflip.— Tmigstate  of  iron  with  a  little  manganese ;  0.  ratio  for  B,  W=l :  214  to  1  :  2*23,  or 
nearly  1 :  2^  (instead  of  1 :  3,  as  in  wolfram);  giying  the  formnla  B^  W*,  with  t^  :  ]iCn=8  : 1. 
Analyses :  1,  Liebe  (L  <x) ;  2-4,  Bammelsberg  (J.  pr.  Oh.,  zdL  268) : 

W       8n      ^e       JiCn     fig      Ca 

1.  Spain,  FBrberiie    70*11    0*14    2829    3*02    0*42    1*76,  Si  1*17=99*90  Liebe. 

> , ' 

2.  "  "  69*88        26*68  3*09  =99*60  Bamm. 

3.  "  "  70*65        26*97    217     —    1-52=100  Bamm. 

4.  "  «*  69-88    0*16    25*34    3*00     1*62=1001 


Pyr.^  eto«— B.B.  on  charcoal  ftises  east] j  to  a  magnetic  giobnle. 

Obs. — Oocurs  in  the  Sierra  Almagrera  in  southern  Spain,  in  argillaoeons  schisti  with  qnartiL 

Named  after  B.  Ferber  of  Gera. 

613.  BCBQiABABXTZL    Megabasit  BrtWL,  B.  H.  Ztg.,  zL  189,  1852.    Blomit  XL  L.  T.  JUebe, 
Jahrb.  lOn.  1868,  662,  attributing  name  to  Breithanpt 

Orthorhombic,  with  the  angles  of  wolfram,  Blum.  Cleavage :  i-t  dis- 
tinct ;  /in  traces.    Occurs  in  fine  needles. 

H.=3-5--4:.  G.=6-46,  fr.  Schlackenwald,  Ramm. ;  6*967,  ib.,  Breith. ; 
6*969,  fr.  Sadisdorf,  id. ;  6*939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddish-brown  to  hyacinth-red  transluoency.  Streak  pale  yellowish- 
brown  to  ochre-yellow. 

Oomp^-Tongstate  of  manganese  with  a  little  iron ;  0.  ratio  for  &  W=l :  2},  as  in  feiberfte: 
fonnnla  ft*  W,  with  ^e :  An=l :  4. 

Bammelsberg  giyes  the  O.  ratio  1:3;  but  his  anal  8,  whioh  he  sayB  was  made  on  the  potest 
materia],  sustains  1 :  2^. 

Analyses :  1-3,  Bammelsberg  (3d  SnppL,  127,  Ifin.  Oh.,  309): 
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W      te 


L  Beblabkenwald 
a.  " 

8.  " 


[e'F-OS]  6-72 

mi 


7-19 
6-4 


An  Oa      Si  21  P,F  ign. 

Id-m  S-08  1-08  1-01  0-61  0-T8=100. 

2110  =100. 

tl-5      6-4      28-1  =100. 

Pyr.,  «to^— Same  ae  for  wQlframite. 

Oba.--0ooun  at  Schlackenwald,  where  it  is  sometimea  altered,  as  shown  hy  Blum,  to  litho 
marge;  also  at  Sadisdorf ;  at  Morococha,  Pero. 

61^  SOHBBUTB.  Tennspat^  Lapides  stannilbri  spathaoei  "IQc  en  huit  spat"  (fir.  BohemiaX 
WdSL,  WoL,  303,  1747.  Not  Tungsten  yon  Bastnaes  [=Oerite]  OnmsL^  Ak.  H.  Stockh.,  1761, 
Ifin.,  188,  1758.  Stannum  spathosum  subdiaphanum  album  Linn^  Bjst,  1768.  Tungsten  (= 
TuKQBno  Acid  and  lime)  Scheekf  Ak.  H.  Stoctkh.,  1781.  Sohwerstein  Wem^  Bezgm.  J., 
886,  1789;  KarsL,  Tab.,  26,  1791.  Scheelers  KartL,  Tab.,  56,  1800,  74, 1808.  Tungstate  of 
lone.  Soheelin  oakaire  iC,  Tr.,  !▼.  1801.  Soheelspath  JBreiaL,  Char.,  28,  1820.  Scheelit  Leonh^ 
Handb.,  594,  1821. 

Tetragonal;  hemihedral.     0 A  14  =  123''   8';  «  =  1-6869.    Obseired 
planes:  0;  vertical  /,  iri^  but  not  common;  pvra- 
midfl,  i,  i)  I9  i^^  hiy  1^9  3-3,  1-2 ;  hemihedral  in 
the  planes  8-8  and  1-2. 


0  A  1=114^  44' 
0  A  3-3=101  88 

0  A  1-2=120  21 

1  A  1,  pyr.,=100  4 
1  A  1,  bas.,=130  88 


U  A  U,  pyr.,=10r  18' 
14  A  l-<  ba8.,=118  54 

1  A  l-i=140  2 
1-2  A  1=166  59 
8-3  A  1=161  16 


Cleavage :  1  most  distinct,  1^  interrnnted,  0  traces. 
Twins :  composition-face  J:  also  iri.  Orvstals  usnallj 
octahedral  in  form,  resembling  f.  496.  Also  reniform 
with  columnar  stmctnre ;  and  massive  granular. 

H.=4-5— 6.    G.=5-9— 6076.    Lustre  vitreous,  in- 
clining to  adamantine,    dolor  white,  vellowish-white,         SoUaokenwald. 
pale  yeUow,  brownish,  ^"eenish,  reddiBh ;  sometimes 
almost  orange-vellow. «  Streak  white.     Transparent — ^translucent.    Frac- 
ture uneven.    iBrittle. 

Ooflip.— Ca  W=rIJme  I9'4>  tnngstio  add  80*6=100. 

Analyses:  I,  Klaproth  (Beitr.,  UL  44);  2,  Beraelins  (Afh.  i  F^s.,  iy.  805);  8,  4^  Brandos  ft 
Bacholz  (Schweig.  J.,  zz.  285);  5,  Himmelbach  (ZS.  G.,  zy.  607);  6,  Bemonilli  (Pogg^  ozi.  607); 
7,  Chonbine  (Ann.  d.  II.  Buss.,  817,  1841):  8,  Bammelsberg  (Pogg., Izzriil  614);  l^Bowen  (Am. 
J.  ScL,  y.  118);  10,  F.  A.  Genth  (Am.  J.  80L,  H.  xxvul  262);  11,  Domeyko  (Ana  d.  K.,  IY.  UL 
16);  12,  Deleese  (BuH  Q.  Boa,  IL  z.  17): 


1*26,  fin  0-76=«7*46  Klaproth. 
— =00*82  BeneUns. 
— =99-06  Brandos  k  Buoholi. 
1*60,  Caand  Xl  1*1  =98*64  Brandes  ft  B. 
tr^J^iig  ir.,  ign.  0*60  Hinimelbach. 
— =99-96  BemoaQU. 
— ^,  ttg  0-66=97*94  Oh.    a=6-07I. 
— =100*20  Bammelsberg.   G.=6'0S. 
1-08,  fin  0-31=99-29  Bowen. 
018,  Sn  0-18,  On  0*08=99-22  Genth. 
— ^  On  3-30=97-86  Domeyka 
— =99*76  Deleose. 


W 

Ca 

Si 

1.  Cornwall 

76*25 

18*70 

1*60 

80*42 

19-40 

— .- 

8.  Schlackenwald 

7800 

19*06 

2-00 

4.  Zinnwald 

76-60 

16-60 

2*94 

6.  Biesengebirge 

seio* 

19-80 

^— 

6.  TrayerseUa 

80-70 

19-26 

78*41 

18-88 

.... 

8.  Nendorf 

78*64 

21*66 

^•^ 

9.  lCQnroe,Ot 

7606 

19-36 

2-64 

10.  Bangle  IL,  N.  a 
IL  UamnooTGhai 

79-62 
76*76 

19*31 
18*06 

0^5 

12.  Framont 

80*36 

19-40 

^— 

^  ThNeof  aOlea. 
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The  broihera  EUmyart  obtdned  (see  for  red  ander  WoLnux)  W  68,  Ca  80,  ign.  2=100. 

Pyr^  etc.— B3.  in  the  forceps  Aieee  at  6  to  a  seml-transpaient  glaiBB.  Soluble  with  bonx  to 
a  transparent  glass,  which  afterward  beoomes  opaque  and  ciTBtalline.  With  salt  of  phosphorus 
fonns  a  glass,  colorless  in  outer  flame,  m  inner  green  when  hot,  and  fine  Une  cold ;  yarietieB  oon- 
taining  iron  require  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears.  In  muriatic 
or  nitric  acid  deoomposed,  leaving  a  jeUow  powder  soluble  in  ammonia. 

Oba. — Tungstate  of  lime  is  usually  associated  with  crystalline  rocks,  and  is  commonly  found  in 
connection  with  tin  ore,  topas,  flnorite,  apatite,  molybdenite,  or  wolfiam,  in  quaiti. 

Occurs  at  SchJackenwald  and  Zinnwald  in  Bohemia;  in  the  Biesengebirge ;  in  fine  crystala  at 
Gsldbeck  Fell,  near  Keswick,  with  apatite,  molybdenite,  and  wolfhon.  Also  at  Schellgaden  in 
Salsberg;  Keudorf  in  tiie  Han;  EhrenMedersdorf  in  Saxony;  Posing  in  Hungaiy;  TrayeraeDa 
in  Piedmont,  in  fine  crystals,  sometimes  transparent;  Dalecarlia  and  Bitsberg  in  Sweden;  Fra- 
mont  in  the  Vosges,  with  pyrite  in  polished  crystals,  giving  Delesse  for  the  ai^es  of  octahedron 
1,  100''  5'  and  130"  81',  G.=6-0fi;  at  the  copper  mines  of  Uamuco,  near  Qhuapa  in  Chili,  of  a 
reddish-gray  color,  mixed  with  green,  due  to  chrysooolla. 

In  the  United  States,  crystaUised  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington, 
Conn.,  with  wolf^m,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Chesterfield,  Mass^  in 
albite,  with  tourmahne;  in  the  Mammoth  mining  district,  Nevada;  at  Bangle  mine,  in  Cabanas 
Co.,  N.  C. ;  and  Plows  mine,  Mecklenburg  Co,  some  ciystals  at  tiie  latter  kxs^ity  having  a  nadBoa 
of  wolihinL 

TungBtio  add  was  discovered  in  this  species  by  the  Swedish  chemist  Scheele,  in  It  81.  The 
word  tunggtenf  first  used  by  Oronstedt,  is  Swedish  for  heavy  ekme. 

Altw— Occurs  altered  to  wolfhun,  a  tungstate  of  von  and  manganese,  by  the  action  of  a  solntaoa 
of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  suj^phate  of  iron  arisJng  from 
the  decomposition  of  pyrite.    Also  to  kaohnite  (at  EhrenMedersdoif ). 

616.  OUPROSOHHEILITa.    J.  i>.  WhUney,  Proc.  OaL  Aoad.,  liL  287, 1866. 

Crystalline-granular.    Cleavage  distinct  in  one  direction. 
H.=4:-6--6.    Lnfltre  highly  vitreous.    Color  pistachio-green,  passing  to 
olive-  and  leek-green.    Streak  light  greenish-gray. 

Comp.—O.  ratio  for  %  W=l :  8;  Cu  W+2  Ca  W=Tung8tic  aoid  78*43,  ozyd  of  copper  8-^, 
lime  12*62=100.    Analysis:  Whitney  (L  c.): 

Wl9-e9        Cue-Yt        *e0'81        Ca  10-96        H  l-40=99-12. 

Pyr.,  ato^— In  the  closed  tube  blackens,  and  gives  off  water.  B3.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  an  mtense  green.  On  charcoal  blackens,  fiiaes  with  a  little 
intumesoenoe,  forming  finally  a  slag  containing  minute  particles  of  metallic  copper.  With  fluxes 
giyes  tungstk)  add  and  copper  reactions.  Easily  soluble  in  muriatic  add,  tuagstSc  add  bdng 
separated. 

Obs. — Occurs  in  the  Tidnlty  of  La  Pas,  Lower  OaUfomia,  in  a  red  metamorphic  rock,  asaodated 
with  black  tourmaline. 

Domeyko  has  analysed  a  mineral  from  GlUIl  containing  8*8  p.  o.  of  ozyd  of  oopper.  Bee  under 
SoHXXLix^  anal.  11. 

616.  nOLOTB,  Scheel-Bleispath  AieO^.,  Char.,  14^  1820.  Tungstate  of  Lead.  Bletsdiedat^ 
Wolframbleierz,  Soheelsaures  Blei,  Oerm.  SoheeUtlne  Beud^  Tr.,  ii  662,  1632.  Btolsit  HaitL, 
Handb.,  504,  1845. 

Tetragonal.  0  A  l-t=122^  88' ;  a=l-667.  Usnal  forms  octahedral 
Observ^  planes :  /,  1,  ^,  2, 14 ;  sometimes  hemihedraL 

O  A  i=182**  4'      1  A  1,  pyr.,=99°  W      U  A 14^  pyr.,=106^  50' 
O  A  1=1U  17      1  A 1,  W,=131  26       14  A  14,  ba8.,=lU  64 
0  A  2=102  42      2  A  2,  pyr.,=92  46  2  A  2,  ba8.,=164  86 

Orystals  often  indistinctly  aggregated.     Cleavage:   O  imperfect;  1  still 
more  so. 
H.=2'76— 8.    G.=7-87— 818.    Lustre  resinous,  subadamantine.    Color 
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green,  yellowiflli-gray,  brown,  and  red. 
locent. 


Streak  tmoolored.    Faintly  trans- 


Oompi — th  W-=TcmgBtlo  add  61,  ozyd  of  lead  49=100.  AnalyBes:  1,  Lunpadins  (Schw.  J., 
zxzL  254);  a,  Kemdt  (J.  pr.  Gh.,  zUL  116): 

W  tb  Ca       te^in 

1.  Ziimwald  61*15         48-25  =100  Lampadios. 

2.  "  (f)  SI-ISO        46-993        I'SOt        0471  Kemdt 

Pyr^  eto^— B3.  decrepitates  and  fuaes  at  2  to  a  erystaUine,  lustrona,  metallic  pearl  With 
soda  on  charooal  yields  metaUic  lead.  With  salt  of  phosphoros  giyes  in  0  J*,  a  colorless  glass, 
which  m  E.F.  heoomes  bine  on  cooling.  Decomposed  by  nitric  add,  leaving  a  yellow  residue  of 
tungstic  add. 

Obs^-Stolsite  occors  at  Zinnwald  in  Bohemia,  with  quarts  and  mica ;  at  BIdberg  in  Oarinthia» 
with  molybdate  of  lead;  in  Chili,  proYince  of  Ooqnimbo;  at  Southampton,  Mass. 

This  spedes  was  first  made  known,  according  to  Breithaupt,  by  Dr.  Stolz,  of  Teplitz. 

617.  WULFXINITB.  Flnmbum  spatosum  flaTO-rnbmm,  ez  Annaberg  Austr.  v.  .oom, 
Idthoph.,  L  90, 1772.  Eftmtheriacher  Bleispath  v.  Jaequinf  MisoeU.  Austr.,  il  1781,  Yienna; 
Wul/en,  AbhandL  E.  Bleisp.,  Wlen,  1786,  foL  Plomb  Jaune  de  LUHe,  vL  387,  1788.  Gelbbleierz 
Wem,^  Bergm.  J.,  384^  1789.  Yellow  Lead-spar,  Molybdenated  Lead  Ore,  Kirwan,  ii  212,  1796. 
Plomb  molybdate  H^  la  868,  1801.  Molybdate  of  Lead.  Mdybdftnbldspath,  Bleimolybdat, 
QeniL    Melmose  jBmdL,  iL  664^  1882.    Wulfenit  JSMi,  Handb.,  604, 184L 


TetragonaL     Sometimes  hemihedral.      0  A  l-i=122*^ 


? 


a=l-574. 


Obfierved  planes:  0\  square  prismatic,  ly  14]  octagpnal  prismatic,  i-3. 
i-f ,  i-f ,  i-| ;  octahedral,  X,  -f,  i,  1,  | ;  i  -*,  i-i,  f-i,  1-i,  J-i.  In  modified 
square  tables  and  octaheorons. 


(?A1=1U°12' 
1  A  1,  pyr.,=99  40 

49t 


1  A  1,  bafi.,=181^  85' 
14  A  1-i,  pyr.,=106  44 


fi  A  ft,  bas.,=92^  43' 
i-iAHbaB.,=76  23 


498 


499 


Phenixville. 


Plienizville. 


600 


Geayage :  1  very  smooth ;  O  and  ^  much  less  distinct    Also  granularly 
massive,  coarse  or  fine,  firmly  cohesive.  Often  hemi- 
hedral in  the  octagonal  prisms,  producing  thus  tables 
like  f.  500,  and  octahedral  forms  havmg  the  pris- 
matic planes  similarly  oblique. 

H.=2-75— 8.  O.=608— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  siskin-  and  olive-green,  yellowish-gray, 
grayish-white,  brown;  also  orange  to  bright  red. 


PrsHicaoL 
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1.  Oannthia 

40-fi 

2.        " 

40-29 

8.        " 

89*30 

4.        " 

89-19 

6.  ZaoteoB 

87-65 

6.  PhenbcTiUe^  v^hw 

88-68 

7.           "        red 

37-47 

608  OZTGXN  00]CPOimD& 

Streak  white.    Sabtransparent — Bubtranalacent.    Eractme  suboonchoidaL 
Brittle. 

Var^^l.  Ordmarff.  Odkst  yellow.  8.  Vanadifmnu.  Oolor  onuige  to  farigbt  red,  a  rme^ 
ooourrmg  at  FhBniz^e,  Pa. 

Dauber  foand  for  the  angle  1  A  1,  in  cryBtala  from  Bleibeiig,  ISl*"  42' ;  fr.  Berggieehllbel,  131"  47' ; 
fir.  Phenix^e,  131**  60';  fr.  Zinnirald,  ISl"*  67';  and  y.  Zepharoyidi,  for  ciystala  fr.  Pnibram, 
18^48' 38".  The  last  corresponds  to  114*  8' for  0  A  1.  Desdoizeaiix  found  for  O  A  1  on  AnU- 
oqaia  ci7Btals=114°  20',  and  1  A  1=181*  40'. 

Oomp.— ^bfio=M(^bdio  acid  38-6,  oxyd  of  lead  61-6=100.  Anal^es:  1,  Gobel  (Schw.  J., 
zxzriL  71);  2,  Melling  (Bammelsberg  Ist  SuppL,  69);  3,  4^  Parry  and  J.  Brown  (Proe.  PhiL  Soc. 
Glasgow,  AprU,  1847);  6,  0.  Bergemann  (Pogg.,  Izzz.  400);  6,  7,  J.  L.  Smiih  (Am.  J.  ScL,  n.  zz. 

flo  ^b 

69-0=99-6  GobeL 
61-90=102-19  MeOing. 
60-85=99-66  Parry. 
60-23=99-42  Brown. 
62-36=100  Beigemann. 
60-48=99-16  Smith.    G.=6-95. 
60-80,  ?  1-28=99-05  Smith. 

A  moljbdate  of  lead  from  Pam^na,  S.  A.,  afforded  Bonsdnganlt  (Ann.  Oh.  PliyB.,  zIt.  325) 
fb 78-8,  So  10-0,  C  2-9,  HOI  1*8,  P  1-8,  C5r  1-2,  Pe  1-7,  il  2-2,  quarta  8-7=981.  He  oonsideTS 
it  a  basic  salt,  with  the  formula  ^b*  Jta  SHaproth,  who  made  the  first  complete  analysiB,  obtained 
So  84*26,  Pb  64-02  (Beitr.,  ii  276).  A  ciTBtallized  wnlfenite  from  GhOi  gave  Domeyko  (Ann.  d. 
BL,  IT.  ill  16)  flo  46-12,  ^b  47-00,  Ca  0*88;  oozresponding  to  2  ^bflo  +  Oaflo.  The  red  oobr 
of  the  PhenizviUe  mineral  was  shown  to  be  due  to  yanadic  add  bj  Smith.  The  massiye  wulfemte 
of  Gkumisdi  is  a  mixture  of  the  mineral  with  quarts,  carbonate  of  lead,  eta  (Wittstein  in  Yiertel- 
jahrsschr.  pr.  Pharm.,  yli.  70). 

Pyr.,  eto<-— B.B.  decrepitates  and  ftises  below  2 ;  with  borax  in  O.F.  giyes  a  oolorlesa  gilaaa,  in 
B.F.  it  becomes  opaque  black  or  dhrty  green  with  black  flodcs.  With  salt  of  phoe^oms  in  O.F. 
giyes  a  jeilowish-green  glass,  which  in  BJ*.  becomes  dark  green.  With  soda  on  charcoal  yields 
metallic  lead.  Decomposed  on  eyaporation  with  muriatic  add,  with  the  formation  of  ohlond  of 
lead  and  molybdic  add ;  on  moistening  tite  residue  with  water  and  adding  metallic  ainc^  it  giyes 
an  intense  blue  color,  which  does  not  ode  on  dilution  of  the  liquid. 

Obs«^-This  spedes  occurs  in  yeins  with  other  ores  of  lead  Found  first  at  Bleiberg,  Schwai^ 
aenbach,  and  Windisch-Ei^pel,  In  Oannthia;  also  at  Buskitsa  in  Austria;  at  Betsbanya  and 
Saaska  in  Hungary;  at  Prsibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red,  and 
haye  considerable  resemblance  to  diromate  of  lead;  in  the  Kiighis  Steppes  in  Russia;  at  Anna- 
berg;  Schneeberg,  and  Jobanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
OhalandieB,  Dept  of  Isdre,  in  France;  in  the  gold  sands  of  Bio  Ghioo  in  Antioqnia,  Oolnmlna, 
&  A. ;  in  Lackentyre,  Elirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantitieB  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish 
orange  to  red  crystals  (fig.  499,  and  also  in  thin  tables)  at  Wheatley's  mine,  near  Phenixyille,  Pa. ; 
at  the  OomstodE  lode  in  Neyada;  at  Empire  mine,  Inyo  Oa,  OaL ;  in  the  Weayer  dist,  Aiiaona. 

For  recent  papers  on  cryst  see  Dauber,  Pcgg.,  cvii  267;  Dead.,  Ann.  Oh.  Phys.,  III.  IL  448; 
y.  Zepharoyidi,  Ber.  Ak.  Wien,  Uy.  278,  1866;  J.  L.  Smith,  Am.  J.  Sd.,  n.  xx.  246. 

618.  PATERAITE.    Patendt  ffaid^  G.  y.  Hauer,  Jahrb.  G.  Bdcha.,  yiL  196, 1856,  xiy.  303. 

Amorphous.    Odor  black. 

Oomposition  Co  fla    Analysis  by  Laube  (L  a,  xiy.  803) : 

90  80-0    Bi2-0    9el6-6    Oo  27-0    fi  8-6    8  12^  infloL  3*8=100. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  quaUtatiye.  He  fijund 
molybdic  add,  siUca,  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jalirb.  G.  Beidis.,  yiii  36) 
that  it  consists  prindpally  of  yanadic  and  molybdio  adds  and  cobalt  Lanbe's  analysis  confirms 
Patera^s  result  The  mineral  is  so  intimately  mixed  with  pyrite  and  bismutbinite  that,  eyea  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  iron,  and  sul- 
phur hi  the  aboye  analysis,  molybdate  of  cobalt  remains,  whidi,  aocording  to  Laabe^  la  the  true 
mineral 
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B.B.  Id  tha  dosed  tabe  girM  water,  a  snbUmate  of  moljlMSio  acid,  and  Taport  of  Bulpbnrona 
add.  On  charooal  melta  easQy  to  a  black  bead,  giving  a  white  ooating.  With  borax,  be^  green 
when  hot  (iron),  bine  when  oold  (cobalt).    Easily  soluble  in  adds. 

Dlaooyered  bj  VogI,  in  the  Etias  mine,  Joachimathal,  with  uranium  ores. 

Named  from  A.  Patera,  who  first  examined  it 


619.  DBOHBNmL  (7.  Barfienumm,  Pogg.,  Ixxx.  398,  1850.  AtSBOxen  v.  Kob^  J.  pr.  Ch^  L 
496,  1860.  En^ynchit  IMier  db  NMer,  Ber.  Ges.  SVeiburg,  1854,  Jahrb.  Min.  1850,  570. 
?  Bbombiaoher  Yanadit  Zifpe^  Ber.  Ak.  Wien,  xlir.  1861  (see  under  BnoLOizin). 

Massive,  botrjoidal,  nodular,  Btalactitic  ;  sometimeB  traces  of  a  columnar 
structure. 

H.=3— 4.  G.=5-6— 6-81.  Lustre  of  fresh  fracture  greasy.  Oolor  fine 
deep  red  to 'yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  tod  pale  yellow. 

▼ar. — ^The  original  deckswUt  was  from  Dahn,  near  Nieder  Schlettenbach,  in  the  Lauter  Valley, 
Bhenish  BaTaria,  and  was  dun  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  Q.=5*81. 
ArcBomM  is  from  the  same  locally,  and  is  like  deohenite  in  all  its  oharacters,  excefrt^  aooord- 
inff  to  Bergemann,  a  duller  reddish-brown  color,  which,  however,  is  not  distinctlye. 

The  EfuynckUe  is  from  Freiburg  in  Brisgan,  yellowish-red  to  leather-yellow  in  oolor,  with  G.= 
5*598,  Bamm.,  and  H.=:3*5 ;  it  occurs  m  nodular  and  stalactltic  forms. 

'    Oonp.— ^b  \^,  or  yanadate  of  lead,  according  to  the  older  analyses ;  but  probably  in  all  cases 
vanadate  of  lead  and  sino^  with  the  formula  (^b,  2n)  T. 

Analyses :  1-3,  0.  Bergemann  (L  a);  4^  id.  (Jahrb.  Min.  1867,  897);  6,  y.  Kobell  (L  a);  % 
Flsdier  k,  Kessler  (L  c);  7,  8,  a  (»udnowioB  (Pogg.,  cxx.  17);  9,  Banun.  (J.  pr.  Ch^  xd  418): 

V       t^b  2a 

L  Dahn,  IMmiik,  rtd   47*16  62-93  =100-08  Beigemann. 

8.      *'  u         u     4e.|Q  ^^2  =99-89  Bergemann. 

8.      •*  «       ywk.  49*27  60-67  =99-84  Bergemann. 

i.      "      Armame         16-81  62*66  18-11,  As  10-62,  Si,  9e  l-84»  1^  ir.=99-83  Berg. 

6.      "  *'  48-7  16-32  KobeH 

6.  Freiburg,  Bu9ymM$  22-69  56-70  ,  Si  0*94,  V  20-49=99*82  F.  Jb  N. 

7.  "  "  [28-55]  56-47     16*78,  Si  8-20,  P  «r.=100  Otadn. 

8.  "  *♦  [19-171  68-91    21-41,  91 6-61,  f^«r.=iqO  Csudn. 

0.        "  ''  [24*22]  67*66    16*80,  Cu  0-68, 1^  1*14^  1b  0-60=100  Bamm. 

The  fkct  that  both  deohenite  and  eusyncfaite  contain  a  considerable  amount  of  oxyd  of  ono  wa* 
shown  by  G.  J.  Brush  fai  1867  (Am.  J.  ScL,  U.  xxiv.  116),  and  the  identity  of  euaynchite  and 
araoxene  with  dechenlte  suggested.  Fischer  ft  Nessler's  method  of  determining  the  yanadSc  aoid 
was  Incorrect  (Ozudnowics). 

Psrr.,  «to.^B.B.  ftises  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  EJP. 
gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (dno). 
With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  E.F. ,  becoming  yellowish-green 
to  yellow  hi  O.F.  Decomposed  by  not  muriatic  add,  yieldmg  an  emerald-green  solution.  This- 
treated  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  after  evapora- 
tion, a  solution  which,  diluted  with  water,  has  an  asure-blue  color  (v.  KjMH). 

Oba.— Occurs  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Krants. 

Named  after  xhe  German  geologist^  von  Dedien. 


690.  DUSOLOIZSm.  A.  Jkmumr,  Ann.  Ch.  Phys.,  m.  xli72,78,1864  BhomMscberyinadit 
2Bffp$,  Ber.  Ak.  Wien,  zHv.  L  197, 1861,  JMmnak,  ib.,  \L  157. 

Orfhorhombic.     I A  7=100^  28';  O  A  14=148^  W;  a:i:  (?=0-T47  : 
1 :  1*2062.    Anglee,  DeBdoizeaux : 

88 
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«  A  i4=18a«  6'  1-1  A  1-8,  ov.  ba8e,=:91^42' 

14  A  l4,  top,=116  25     1-i  A  14=147  35 
l-i  A  1-S,  adj.,=127  10      (9  A  14=148  12* 
1-i  A  1-1,  ov.  l.l,=116  10 

Cleava^  none.    Plane  l-i  brightest,  14  undulated ; 

if  verticallj  striated. 
a=3-5.      0.=6-889.     Lustre   bright      Color 

black  to  olive-brown ;  smallest  crystals  olive-gre^i, 

with  a  chatoyant  bronze  lustre;  by  transmitted 
light  along  tlie  edges  light  brown  inchning  to  red ;  on  a  surface  of  firacture, 
colors  zoned  with  straw-yellow,  reddish-brown,  and  black ;  nearly  dear  at 
middle  and  darkest  at  extremities  of  crystals. 

Oomp.— 1^'?=Taiiadio  add  29*3,  ozyd  of  lead  70*t=:100.    AnalysMi:  Dimour  (L  a) : 

?         ^h      Za     Cn      te      An     ti       a     Un    Sand 
(!)  22*46    04-70    2-04    0*90     1'50    6*82    2*20    0'32    6*00    8-44=98-88. 

The  ozydfl  of  manganese,  iron,  oopper,  and  sine  are  regarded  as  imporitiea. 

Pyr.,  eto« — ^In  the  closed  tube  gives  water.  BJ3.  on  charcoal  ftisea,  and  is  partiaBj  ledooed 
to  a  globule  of  metallic  lead  enveloped  in  a  black  sooria^  With  borax  in  BJP.  a  green  ginoa,  and 
with  nitre  in  O.F.  a  violet  oolor  due  to  manganese.  With  salt  of  phoephoma  in  K.F.  a  g^aM  of 
a  chrome-green  color,  which  is  orange-yellow  in  the  O.F.    Dis8<^ves  in  cold  dilate  nitrio  aoid. 

Oba. — Occurs  in  small  crystals,  1  to  2  mm.  thidc,  dustered  on  a  silioeons  and  fenraginoua  gangue 
Itom  South  America,  and  associated  with  adcular  green  pyroraorphite. 

Zippe's  vanadite  0.  c.)  is  referred  to  deBcloimte  by  A.  Bdirauf  (Fogg.,  czvi  856,  1862).  The 
mineral  occurs  at  KflH[>pel  in  Oarinthia,  in  small  dove-brown  rhombic  ootehedrons,  with  G.=:^83. 
Tschermak  obtained  in  his  analyris  (Ber.  Ak.  Wien,  zliv.  il.  168)  7  46-7,  ^b  64*8=100  (with  no 
jinc^  although  looked  forX  and  referred  the  spedes  to  dechenite.  Orailidi  4  Weiss  (Pogg.,  L  c.) 
make  the  form  orthorhombio,  and  the  anglee  1-S  A  1.2=:126''  28'-126*'  56',  113^  15'— lir  86, 
and  90^  8-91"  80'.  But  A  Sohrauf  finds  for  the  same  angles  126''-128%  114i"-115i%  91"- 
92",  agreeing  dosdy  with  the  above  of  dead<nsite.  Scfaranf  suggests  that  both  desdoisite  and 
vanadite  are  dedienite ;  and  Tschermak  (Fogg.,  czvii  849)  that  vanadite  and  dechenite  axe  one 
spedes,  and  deedoialte  an  altered  vanadite. 

Named  after  the  Frendi  mineralogist  Desdoiaeaiax. 

620A.  Vanadale  of  Lead^  from  PhenixviUe,  Fa.  A  tibin  crystaOine  crust  of  a  dark  purple, 
almost  blade  ookx,  but  dark  hyadnth-red  by  transmitted  light,  and  of  a  dark  yellow  aitrrak, 
oocnrs  covering  quarts^  ferruginous  day,  and  wulfenite,  at  FhenizvOle.  With  a  mi^^nifying  glass 
it  appears  to  consist  of  minute  lenticular  crystals.  It  could  not  be  wholly  separated  from  the 
assoidated  wulfenite  and  other  impurities  for  analysis^  and  the  resuU  obtained  is  therefore  not 
wholly  satisfectory.  J.  L.  Smith  found  (Am.  J.  Sd.,  XL  zz.  247,  1866):  V  11*70,  fio  20-14|  ^h 
66-01,  fib,  Si  5*90,  Ou  MS,  sand  2*21,  aq  2*94=99*03.  Subtracting  the  lead  required  by  the  moljb- 
dk)  add  to  make  wulfenite,  it  leaves  22*82  p.  c.  for  the  11*70  of  vanadic  add ;  which  is  nearer  the 
composition  of  desddzite  than  that  of  dedienite. 


'621.  ▼ANADINl'lU.  Flomb  brun,  Brannbleien  of  Zimapan,  MHy  mdhon,  Gbromate  da 
Flomb  brun  (from  Desootil's  anaL)  BtaUfffL,  Ifln.,  fi.  204»  1807.  Yanadinbleiers  O,  Bose^  Bogg^ 
xzix.  465,  1833.  Yanadhiit  v,  Kob^  Grunda.,  283,  1888.  Vanadate  of  Lead.  Yanadinspath, 
Yanadinbleispath,  Yanadhisaures  Blei,  Cferm,    Flomo  pardo  LomtybQ. 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  in 
planes  of  the  pyramids  1,  |,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edg^  142'' 
68'p  0  A  l=140r  U\  /A  1=180^  Usually  in  implanted  globules  or  incrus- 
tations. 

H.=2-76-8.  G.=i8-6628-7-28;  6886, Oarinthia, Ramm.;  6-868, Bere- 
:sof,  Struve.    Lustre  of  surface  of  fracture  resinous.    Color  light  brownish- 
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yellow,  Btraw-yellow,  reddiah-bfown.     Streak  white  or  vellowiBh.    Snb- 
transluceiit — opaque.    Fracture  uueven,  or  flat  couchoidaL    Brittle. 

Oonp^Ph*7+i Pb  GlsVaDadate  of  lead  90*3,  cblorid  of  lead  9-7s:100.  Anidyaea:  1, Ber* 
bbUub  (Sohw.  J^  IxiiL  119);  2,  A.  D.  Thomson  (Thorns.  Ifin^  L  674) :l,  Damoor  (Ann.  d.  K,  HI. 
XL  161) ;  4^  Bammelaberg  (Ifin.  Gh.,  316);  6,  6,  Struye  (Verh.  ICin.  Ges.  St  Petersb.,  1857)  : 

i  Fe'fi*  0'67=10O  Bew. 

,  ¥e  and  Si  0-16=99-43  Thomson. 

^  2n6-85,  On  2-96,  fi  3-80=101*60  D. 

0*95=96-79  Bamm. 

8-08=101^  Stnnre. 

2-79=9811  StruT©. 

Pjr.,  •!&— -In  ttw  dosed  tube  decrepitates  and  yields  a  ftint  white  subHmate.  B.B.  fViaes 
easflj,  and  on  charcoal  to  a  black  histroas  mass,  which  in  RF.  yields  metalUo  lead  and  a  coating 
of  chlorid  of  lead;  after  oompletoljozTdinnff  the  lead  in  O.F.  the  black  residue  sires  wHii  salt 
of  phosphorus  an  emendd-green  bead  in  RF.,  whidi  becomes  light  yellow  in  O.F.  GKres  the 
chlorine  reaotfon  with  tiie  copper  test  Fused  with  8  parts  of  bisulphate  of  potash  fbrms  a  dear 
yellow  mass,  winch  on  oooUng  reddens,  becoming  ilnaUy  of  a  pomegtauate-yellow  color.  Decom- 
posed by  miuiatic  add. 

If  nitric  add  be  dropped  on  the  crystals  they  become  first  deep  red  from  the  separation  of 
▼anadio  add,  and  then  yellow  upon  its  sdution. 

Oha.— This  mineral  was  first  discoTered  at  Smapan  in  Mezioo,  by  Dd  Bia  It  has  since  been 
obtained  among  some  of  the  dd  woridngs  at  Wanlodchead  in  Dumfriesshire,  where  it  occurs  hi 
small  globular  masses,  sprinkled  over  calamine,  or  forming  thin  coatings  on  the  snr&ce  of  that 
mineral,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  i  in.  across;  a^  at  Bereaof  in 
the  Ural,  with  pyromorphite;  and  near  Wmdisch  Kappd  in  Oarfaitliia,  in  crystals,  the  angles 
as  above  given.  This  mineral  has  never  been  foond  at  Widklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

Schabus  gives  for  the  forms  fr9m  Whidisch  Kappd  i;  1 ;  ^  I,  |;  j;  1,  2-2 ;  0,  i;  1,  f ;  O,  /,  1, 
1-2.  The  basal  an^  of  pyramid  1  in  different  crystals  was  78''  46'— 78*  54'.  The  angles  are 
very  near  those  of  mimetitfrand  pyromorphite,  the  l)asal  angle  in  the  former  bdng  79*  24'— 80* 
48';  and  in  pyromorphite  of  BMstadt,  80*  40'  (Pogg:,  a  297X 

Koksofaarof  regards  the  orysfeals  from  Benaef  as  paeudomorphs  after  pyromorphite;  and 
Struve  observes  tiuit  the  crystals  contain  at  centre  a  portfon  of  unaltered  pyroooorphite  (Min. 
RossL,  ill  44).  Dd  Bio  disoovered  this  species  at  Zimapan,  and  obtamed  from  it^  in  1801,  80*72 
of  oxyd  of  lead,  and  14*8  of  a  now  metallio  add,  the  basis  of  which  he  caUed  EryikromunL  This 
result  was  set  adde  by  himself  hi  the  Ann.  des  Sd.  Hat  de  Madrid,  F^b.  1804  (Ann.  d.  M.,  iv. 
1819),  and  also  by  Desootils  m  the  Ann.  Ch.,  liiL  1805,  both  of  whom  made  the  add  the  diromks, 
and  the  mineral  a  hrotpn  chromate  of  lead.  The  metal  vanadium  was  not  discovered  by  Sefttrom 
until  1830,  and  then  m  iron  made  of  ore  ftxwi  Tabeig,  Sweden;  and  in  the  same  year  Wohler 
showed  that  Dd  Bio's  lead  ore  was  a  vanadate. 

eaa.  VOLBOBTHmL    Hm,  BuD.  Ac.  St  Pet,  iv.  1838,  and  J.  pr.  (Th.,  xiv.  52.    Knanffite. 
Vanadate  of  Oopper.    Vanadhisaures  Knpfer. 

Hexagonal.  In  Bmall  six^ded  tables,  often  aggr^ated  in  globular  fonns. 
deayage :  in  one  direction  yerj  perfect 

H.=8— 8-6.  G.=8'B5,  Credner.  Lostre  pearly  to  vitreous.  Color 
olive-green,  citron-yeUow.  Streak  dear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent. 

Oompy — ^According  to  Hess  (L  a)  a  hydrous  vanadate  of  copper. 

Prr^  eta— B.B.  on  diarooal  (Vises  easily  to  a  blade  bead,  which  in  the  inner  flame  becomes 
Uacki^-gtay.  With  soda  on  charood  yidds  copper;  with  borax  and  sdt  of  phosphorus  reao- 
tions  for  copper.  Fused  with  soda  hi  the  plathittm  spoon,  the  mass  yields  on  treatment  with 
water  a  sohition  whid),  addulated  with  muriatic  add  and  boiled,  gives  an  emerakUgreen  ado- 
tion,  and  this  diluted  with  water  becomes  blue ;  v.  KobelL 

Obs.— Fhim  Syssersk  and  liHsdme  Tagilsk  hi  the  Urals,  where  it  was  Ibnnd  by  Dr.  A.  Yolborth ; 
and  from  severd  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  at  the 
AloandroffBdne  hi  tiie  Kotowilidi  District 
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6SiA.  yurADATi  or  Ion  ijro  Ooms  (KaDc-yoIborthlt).  Near  volbortiiite,  bat  oontaiidng 
lime,  and  found  at  Friederidiflrode  in  Thuringia.  There  are  two  Tarietiee,  aooording  to  Oredner 
(Pogg^  Izxiy.  54A,  1848);  (1)  a  green,  in  thin  tablea,  oleaying  eaailj  in  one  direotioii,  greesish- 
▼ellow  in  streak,  pearly  in  lustiei  with  G.=3*495 ;  (2)  a  graj,  fine  ctTBtaOine  granular,  brown- 
iah-T^w  in  streaV  vith  H.=8<5,  and  G.=8-860. 

Analyaes  bj  Oredner  (L  a): 

?         Cu       Ca       Ag     ftn      ft 

1.  Grem  (1)36*58     44*16    12*28    0*60    0*40    4*62,  gangne  0*10=98*63. 

2.  Light-mm        [36*91]    88-90    17*40    0*87    0*68    4*62,       "       0*77=100. 

8.  Ofvy  39-02     88*27     16*66    0*92    0*62    6*05,       ''       0*76=10 1'1& 

The  lesulta  oorreapond  moat  nearlj  with  the  formnla  (Oa,Ca)*T'+aq.  The  ratio  of  Cu  to  Oa 
in  Now  1  if  about  5  :  2;  and  in  2  and  8,  3  :  2. 

623.  OmLicn  Kamgn  Moha'tche  llin^  28, 1868  (Vanadate  of  Lead  4  Copper  /JdnuyAo,  Ann. 
d.  IL,  IV.  six.  160,  1848 ;  Vaaadinkupferhleien).  This  ore  baa  a  daric  brown  or  brownlah-bladc 
oolor,  and  baa  been  obeenred  only  in  an  eartfar  state,  looking  mooh  like  a  fermginoaa  day  or 
earth.  It  ooonra  in  oayitiea  m  an  arseno-phoaphate  of  lead  alone  with  amorphous  oaibonatea  of 
lead  and  oopper.  B.6.  fbaes  easily,  and  affords  a  black  pearl,  a  Uttle  blebby;  glTea  a  dear  green 
pearl  with  sdt  of  phoephorus  or  borax,  and  a  globule  of  lead  oontaining  oopper  on  diarooaL  In 
n^trio  aoid  easily  soluble. 

OoiiP.-*^b*  V+Ou* V.    Analyses  by  Domeyko  (L  a): 

V       Is      P       Ou       l^b     Pba    Ca    Pe.5l    Si       fi 

1.  13*6      4*6      0-6      14-6      64-9      0*8      0-6      3-6      1*0      2^0,  day  1-0=971. 

2.  18'33    4*68    0*68    16*97     6197    0*87    0*68    8*42     1*33    2*70,    '<    l-68=97-5fi. 

Considering  the  arsenks  and  phoephorio  adds  as  oombined  with  lead,  oonatitating  the  arseno- 

S'uMpbate  wiA  whidi  the  mineral  is  aasodated,  the  analysis  aiforda  very  doady  the  abore 
rmula. 

Thia  ore  occurs  at  the  silver  mine  called  IGna  Grande^  or  ll}na  de  la  Marqceoa,  in  GtdS,  tin 
recently  worked  for  oopper  and  sHver. 

628A  Vanadate  from  the  Lake  Superior  Oapp9t  Begion,  An  ore  similar  in  odor  and  dayey 
appearance  to  Dom^yko's  mineral,  has  been  announced  by  J.  B.  Tescbemadier  among  apedmens 
fhxn  the  Ctifr  Mine,  in  the  Lake  Superior  Copper  Begion.  The  presenoe  of  yanadium  was  aaoer- 
tained  by  both  blowt»ipe  and  add  tests.  The  color  is  a  dark  ohoodate,  and  also  a  bri^^t  yellow. 
The  exact  state  of  composition  of  the  yanadic  acid  is  donbtAiL  There  is  no  oxyd  of  lead  in  the 
ore,  and  the  brown  Tariety  is  mixed  with  an  earthy  o^d  of  iron;  when  careftilly  separated  fhmi 
the  gangue  it  was  found  to  contain  no  copper.    This  lun.,  631,  1860. 


6.  SULPHATES,  OHROMATES,  TELLURATES. 

In  crystalline  fonn,  specific  gravity,  and  color,  the  Sulphates  vary  almost 
indefinitely.  The  haraness  is  not  above  4.  The  Chromates  have  bri^t, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2*5— 3'5.  jS'o 
native  hydrous  chromates  are  known. 

The  compounds  of  sulphates  and  carbonates,  or  sulphate-carbonates, 
have  the  crvstallization  of  the  sulphates,  the  carbonic  acid  beinff  wholly 
subordinated,  as  regards  the  form  produced,  to  the  sulphuric,  me  more 
powerful  acid.  Thus  leadhiUits  is  nomceomorphous  with  anglesite.  celes- 
tine,  etc.,  8itsaimite  with  dreelite,  and  IcmarkUe  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

OeimalPyrognotHeOh<mKkr$ofiheauip^^  The  sulphates  of  the  alkalieB)  the  alkaliBaearaii^ 
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and  ozyd  of  iMd,  are  not  deoompooed  bjr  heating  in  tbe  maAnwa  or  doaad  tnbe;  oiher  snlphateB, 
snoh  as  those  of  protozyd  of  iron,  manganeae,  eto^  are  partiallj  deoomposed  with  the  eyolution 
of  snlphnroua  and  so^iluirio  adds.  On  cfaarooal  the  snlpnatea  of  the  alkalies  and  alkaline  earths 
are  in  SJ*.  reduced  to  solnhids,  which,  moistened  with  dilate  mnriatio  add,  oTolve  sulphuretted 
hydrogen;  the  otiier  sulphates  thus  treated  giye  off  sulphurous  add,  and  leave  earths  or  metallic 
Qxyds,  or  metals  or  metallio  sulphids,  and  sometimes,  where  the  metal  is  yoiatile,  ooat  the  ooal 
with  ozyd.  All  non-vdatile  sulphates  when  Aised  with  soda  or  neutral  oxalate  of  potash  on 
diarooal  yield  a  hepatic  mass,  iHiich  is  more  or  less  absorbed  by  the  ooal ;  when  this  is  remo?ed, 
and  placed  on  a  brjsfat  dean  suiftoe  of  silyer  with  a  drop  or  two  of  water,  it  stains  the  metal  yel* 
Ipwi^-brown  to  Uadc  from  the  formation  of  sulphid  of  silver;  treated  with  muriatic  add  the 
ftised  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  add  may  be  readily 
detected  on  adding  to  tbe  sohition  a  few  drops  of  soluble  baryta  salt^  whidi  produces  a  white 
precipitate,  insoluble  in  adds  and  hi  ammonia. 

L  ANHYDROUS. 

ABBANQBME!NT  OF  THB  BPBdBa 

1.  (hw/m  roMo  Mmm  haan  and  add  1 :  8. 
L  8UI1PHATITB  GBOUP. 
626.  SuLBEAmm  fiB  SO»|ei|H, 


n.  CSLBSTITB  aBOXTP.    OrtiiortiomUo;  JA/=100*-106^ 

626.  TTatlosrb  (i&+iKH«0)9 

627.  Apbibitalixi  ftS 

62a  Mnunra  (i&-f-ifi)9 

629.  TmBfAETOTi  iTaB 

680.  BAun  BaB 

631.  GBumn  SrB 

632.  Anmnns  CaB 
638.  Amusn  ^B 
68i.  TZuKoen  2bB 

635.  T«iiT>im.T.Tra  ^B+3l^bO 


6e.|e.KiK,+iAm.) 

fie.|e.|Ka, 

o  vt|^t|Br 
60a|^*|€n 
B  V  t|Ot|x'b 
BOt|0f|Sa 

6  e.|e.iPb+3  [6  e|e  jPb] 


HL  QAIiBDOHITB  CIBOUP.    OrthorhomUo;  /  A /=aboat  06*. 

686.  OAUDonxa  ?^B-f(l^b,Cu)0 

ly.  BBEBLTTB  OBOUP.    Bhombdhednd;  J?  A  J?=:92*— M^ 

(*»a+jCa)B 
^B+8tb0 
TB,Cu,01 


63t. 

688.  SoBAnnn 

639.  Ooanxun 


60i|Oi|Pb+8  [^O|0t|Pb] 


T.  GLAUBBBITB  aBOUP.    llonodinic;  /A /:=  88^-86*. 


64a  QLAUBnm 

641. 


(iJra+iCa)B 
tbB+*bO 


Be4e.KiHa,+i6a) 

Be4e.|Pb+[6e|e,|Pb] 
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TL  OEOOQITB  GIOUP.    OonMin  clixmnid  add.    liooooUide. 
641  CiooQRB  l^Or  6r^.|e«|Pb 

9.  OsBifgm  ntUo  hetwem  ba$e8  and  add  1 : 1 
L  Oontidn  daomio  Add  and  iirotozjd  1>ase8. 

645.  PKBTOOonoin  ^Oi*  et^B4BJp?bt 

646.  JOflBAira 

n.  Oantaln  leegploxyd  bMoo. 

646.PnKKOin  (i>^+i9e)B*  €^e.|0«|{i9»+ii99>e)» 

647.  Alumian  HB*  6,e.|e4/9^ 


626.  BULnULTTtB.    Sulphiuio  Add.    SdiwefdB&ora  OentL    SnlphAtite  Dana, 
Liquid.    G.=l*85.    ColorleBS.    Odor  pungent.    Taste  intensely  acid. 

Oomp.— fi  B=Siilphiiiic  add  8t-6,  and  water  18*4=100. 

Oba.— This  add,  in  a  dilute  state,  baa  been  found  in  the  nelg^boibood  of  seyeTBl  vokaanoea 
It  oocoia  near  Senna,  in  the  cayities  of  the  small  Toloaiiio  monntain  named  Zooolino,  and  in  a 
cavern  near  Alx,  in  Bayoj.  Water  strong  with  sulphuric  add  oocurs  at  Alabama,  Genesee  Go, 
N.  Y. ;  also  at  Tusoarora,  near  Brantford;  at  Ohippewa,  Niagara,  and  at  6L  Darid*a,  Canadt 
West  The  first  afforded  W.  J.  Oraw  and  H.  Brni  for  1000  parts  of  water  (Am.  /•  Sd.,  H.  ix. 
449),  and  the  Tusoarora  water,  T.  a  Hunt  (Bep.  G.  Can.,  160,  1847,  646,  1868): 

FreeS     t'eS  &5'  OaB  ftgB  &B  JTaB        Si  Nad 

1.  2-0122    0*4866  0'3702  M065  04692  0*1061  0*1196  0*0666   =4*6760  EnL 

2.  2*0070    0*4266  0*8282  1*1161  0*5806  0*0822  0*0945  0*0868  0-0684=4*6848  Grew. 
8.      4*2896*  0*8688  0*4681  0*7752  01589  00608  0*0502  F  **.=e-1616  Hunt 

•  80*  HO. 

The  water  for  Hnnt^t  analrsis  was  taken  in  October,  1847  j  another  portion  taken  in  Apfil, 
1846,  affixded  Oroft  2*9069  of  sulphuric  add,  with  the  bases  in  quite  diil^rent  proportions. 

The  spedfio  grayttv  of  the  Alabama  water  is  1*00482  at  15*  O,  Brni;  of  that  of  Tusoarora 
1*00658. 

Sulphuric  add  results  from  the  ozydation  of  sulphuretted  hjdiogen. 

Paramo  de  Buia  in  New  Granada^  and  Bio  Yinagre,  are  yoloanio  looalities. 

626.  TATZiOBITB.    Sulphate  of  Potash  and  Ammonia  W.  X  Taylor,  Proo.  Ac.  N.  SoL  Fhiladj 

809^  1869. 


In  small  oompact  lunips  or  concretions ;  structore  crrBt 
H.3=3.    Color  ydlowish-white.    Taste  pangent  and  bit 


Btalline. 

[)itter.    Unalterable 
in  the  air. 

Ck)iiip.-<iKO+iNH«0)SO'=Sulphurio  add  47*8,  potash  47*0,  ammonia  6*2=100. 
^jrses:  W.  J.  Taylor  (L  a): 

S  JTa  &      KH«0 

1.  48*40        1-68       43*45        6*37,  org.  matter  ir.=:98'90. 

2.  48*80  46*49  5*10,   <•        •<       ^.=99*89. 
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Pyr^  etc — ^B.Bb  on  platinum  foil  blackens  and  ftisea  wiih  difileolt^,  leaving  a  white  bead, 
whioh  is  solnble  in  water  and  tastes  a  little  saline  and  bitter.  Heatea  in  a  platinnm  oruoible 
becomes  first  black  and  then  snow*white,  not  fkising  at  a  high  heat  (Taylor). 

Oba.-— From  the  niano  beds  of  the  Oiindia  Islands. 

An  artificial  snl^uite  of  potash  and  alumina  is  described  by  Link  as  eai^  as  1*19%  in  Orell'fi 
Annalftn,  L  29. 

687.  APUTHITAIITB.  Yesnyian  Salt  SmUhson,  FhiL  Trans.  R.  Soa,  1818.  Aphthaloae 
Beud,,  Tr.,  ii  477,  1833.  AphthitaUte,  Sh^pard,  llln.,  t  36,  1836.  Aroanite  J3m(L,  Handb., 
498,  1846.  Qlaseiite  Ibntmk,  Handb.,  1847.  Sulphate  of  Potash.  SchwefekMHires  Kali, 
Kalisvlphatk  Grnm,    Potasse  snl&t^  Dr. 

Orthorhombic.  /A  7=104^  52',  O  A  l-l=ll»°  46';  a:h  :'c=l'749  i 
1 :  1-3.  Obflerved  planes :  0^  1-t,  f-i,  i-L  1-5,  44,  i-l,  1,  2-5.  0  A  f-t= 
149^  46',  0  A  1-1=146°  4',  1-t  A  l-t,  ba8al,=120*^  29'.  1-1  A  1-1,  i<L,=rl06° 
46',  ^  A  ^i,  id.,=60°  28',  i-i  A  i-i=67°  62'.  Occurs  in  thin  tables,  aud  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfectly  mam- 
millary,  and  in  crusts. 

H.=3— 3"6.  G.=l*731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.    Taste  safine  and  bitter,  disagreeable.     TTnalterable  in  the  air. 

Ooap.— &  5=Potash  64*1,  su^hnrio  add  45-9=3100.  A  spedmen  from  YesaylnB  contained 
Sulphate  of  potash  71*4^  sulphate  of  soda  IS'tt,  ohiorid  of  soduim  4*6^  chlorid  of  ammoninm,  copper, 
and  iron  5*4=100  (PhiL  Trans.,  1813). 

Pvr.,  etc. — Fuses  before  the  bloivplpe  without  intumescence.    Soluble  in  water. 

Om<— Found  at  VesuTins,  upon  laya,  in  delicate  ciTstallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  aphOuUoae  by  Beudant,  in  188^,  from  l^0«r«f,  imdUerabiej  and  SAc,  mU;  and  changed,  by 
Shepard,  to  the  less  hux>rrect  form  from  these  Greek  words,  apMhiidliiie,  OkuerUe  was  used  m  the 
iast  editlou  of  this  work,  a  name  given  by  Hausmann  in  1847,  after  the  chemist  Ghristoph  Olaser 
(1664X  the  salt  having  been  early  called  ScU  poiyehreaiim  Gkueri,  But  if  aphtiiitalite  is  rofjected, 
ArcmtUe  of  Haidinger  (derired  from  one  of  its  akhemistio  names,  Arcanum  aupiicatiim)  comes  next 
m  order  of  priority. 

628.10811111X09.    ^  iSboocM,  ^on*  Ct- roUa  Oampuiia.  98, 1849. 
In  silky  fibres  of  a  white  color.    Soluble ;  taste  acid  and  bitter. 

Oomp.— &  S+fi  B.    Analysis  by  Scacohi  (L  a,  J.  pr.  Ch.,  It.  54): 

566-98  &  86-57  Si  0*38  £1612=100. 

Pyr.,  etc — ^Fnses  easily  in  the  flame  of  a  spirit  lamp,  impartinga  violet  color  to  it    Soluble 
in  water. 
Oba«— Oocors  in  a  hot  Udk  cavern,  near  Ifisene. 

829.  TRBNABmra.    J,  L.  OMOMeO)  Ann.  Obu  Fhys.,  xxxXL  808, 1826.   Anhydrous  Sulphate 
of  Soda.    Fyrotodhnite  Soiaechdf  Mem.  Inoend.  Yesuv.  Napdi,  1866. 

Orthorhombic.  /A  /=108^  26',  0  A  l-i=120°  36',  Hausmann;  aibio 
=1-6905  : 1 : 1-267,  0  A  l-i=126°  51',  1-5  A  H  top,=78°  42',  basal=106° 
18'  1  A  1=186^  41^,  128^  48',  74^  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2— 3.  G. =2-65,  Strong;  2*73,  Casaseca.  Lustre  vitreous.  Color 
white  to  brown.    Translucent. 


Oomp^^JTa B=:Soda  66-8,  sulphuric  add 43-7=100.    Analyses :  1,  Chsaseoa (La);  8,  A. Dick 
"*""  •'     ,  rV.  T.  a»3);  a,  Blrang  (Jahrt).  Min.  1868,  666) : 


Oomp^ 

(HdLMag.,] 
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B  fTa         &         ft        a 

1.  BBptrttnai  99*78  —        —        — .tftiO  0-22=100  QMMecL 

2.  Tan^oa  66*11        42*87         — ^,  insoL  2'19=99'67  Dick. 

3.  BoUvia  64*81        4162        0*46        0*60        0-01,  inaoL  3-39=100-29  Stzeng. 

Prr.,  eto« — Colon  the  blowpipe  flame  deep  yellow.    WhoDj  soluble  in  water. 

Oba* — Oocora  in  Spain,  at  Espartinas,  6  ktfigues  from  Madrid  and  2^  from  Ara^JnezL  Hie 
water  exudes  during  winter  from  the  bottom  of  a  baain,  and  becoming  ooucentrated  in  the  sun- 
nier season,  deposits  orystals  of  thenardtte.  Also  in  nitre  plains  of  Bolivia;  at  Tarapaca,  with 
giauberite  and  ulexite,  the  crjstals  of  which  looality  give  some  of  the  ang^  nearlj  of  trona, 
aooording  to  H.  J.  Brooke  (La).  Also  on  the  scoria  of  YesuTius  (pjfroleehmie)  of  the  emptioa  of 
1856 ;  on  solution  and  eyi^ration,  octahedral  crystals  were  obtained  by  Soacdii  having  the 
Idanes  I,  1h»  1,  34,  with  /A  7=118^  37',  l-t  A  14,  over  ba8e,=128'  68',  1  A  1,  ba8al,=136*  21'. 
pyramidal,  =123**  89',  74**  36',  3-i  A  34,  basa],=I68^  41',  pyramidal,  68**  48',  128^  2'. 

Eayser  ]ias  analysed  an  aokular  sdine  efflorescence  from  a  mine  near  Claosthal,  and  obtained 
(B.  BL  Ztg.,  xviiL  1869,  Na  18)  Sa  8  91-96-3,  Ag  3  1-0-4-0,  *e  3  02,  Oa  5  IS— 1*8,  with  fl 
1— 1-8. 


6/6 


630.  BARTTB.  Lapis  Bononiensis,  litheosphorus,  K  lAceius,  Utini,  1640;  Mmtaei,  in  llisa 
Ac.  N.  Our.,  1673, 1674^  and  Lap.  Bon.  in  obsouro  luoens,  1676.  (1)  Lyaesten,  BononiensiskBten, 
Gypsum  irregulare,  lameUosum,  etc.,  TToflL,  lOn.,  66,  1747 ;  (2)  Marmor  metallicnm,  ^Mtum 
tessulare  (G.=4'266X  td,  68,  1747.  (1)  Gypsum  spatosum  pt^,  Marmor  metallicum,  Spatum 
Bononiense  (G.=4'6),  Tungspat,  Oroful,  Mm.,  21,  1758;  (2)  Terra  calcarea  phlogisto  et  addo 
vitrioU  mixta,  Leswersten,  Lapis  hepaticus,  <(L,  26,  1768.  Gypsum  ponderosum  «.  Bam, 
lithoph.,  L  14^  1772.  £^th  peaant  ou  s^lMteux  de  LMe,  prist,  1772,  with  figs. ;  ib.,  1781 
Heavy  Spar;  Bolognian  Spar;  Oauk,  Oalk,  Oawk,  Der&yaft.  Mman^  Withering,  FhiL  Tr.,  1784. 
6^c/4/o^ur»Schwerspath  WenL,  etc.  Spathum  ponderosum=Terra  ponderoaa  vitricdata  Bergvu.^  Soiagr., 
1782.  Sulphate  of  Baryta.  Baiyte  sulfate  fV.  Schwefelsaures  Baryte  G^erm.  Stangeospath 
TTarn.  Strahlbaryt  Baroselenite  Kino^  Min.,  L  136,  1794.  Baiytite  DdarMOi^  T.  T.,  ii  8, 
1797.  Baryt  Ka/nL,  Tab.,  88,  76,  1800.  Baryte  A,  Tr.,  iL  1801.  Baiytine  BmdL,  Tk-.,  441. 
1824.    Barytas. 

Hepstit  Kaunt^  Tab.,  38,  76,  1800;=Lapi8  hepaticns  Owwl,  y.  BUpra;=Tenr.  pond,  vit 
petroleo  imbuta  Btrgm^  Sdagr.,  1782;=Leberstein  pt  Otrm.  ;=B0tid  Heavy  Spar.  AJk)lno^ 
phit  BrdOL,  J.  pr.  Oh.,  xv.  822,  1888.  Calstronbarite  8kep.^  Am.  J.  Sd.,  xzxiv.  161,  18S8. 
BarytocSlestin  v.  WaUenilL,  Pogg.,  xdv.  137, 1866. 

Orthorhombic.  I^  7=101°  40',  0  A  1-1=121°  50' ;  «  :  ft  :  <?=1-6107  : 
1 :  1-2276.  Obeerved  planes:  0\  vertical,  /,  t^,  £-i,  i-J)  *"*>  ^i*  ^l>  ^h 
iri ;  macrodomes,  ^,  ^,  ^,  J-i,  f-i,  i^,  1-i,  f-l ;  brachydomes,  ^l,  J-l, 
H,  U ;  octahedronfl,  i,  |,  J,  i,  i,  f ,  1 ;  1-2,  f-i  ;  H,  1-i,  f  «• 
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<^^ 


O  A  J-t=168''  4' 
0Ai-l=14:l  8 
0  A  1-*=121  50 
0  A  }-l=lll  86 
O  A  +=152  83 
0  A  i=183  54 
0  A  i=145  17 
0  A  1=115  42 
O  A  H=146  48 
O  A  14=127  18 
O  A  t-t  or  i-l=90 


1  A  1,  mac.,=lll*'  88' 
•    1  A  1,  brac,=91  22 

1  A  1,  ba8.,=128  86 
i-i  A  i-Ssl85  40 
t-1  A  1-1=116  55 
i-t  A  44,  top,=102  17 
l-t  A  1-5,    '^  =68  40 

44  A  H   "   =113  26 
1-i  A  U,   »   =74  36 
«  A  7=129  10 
«A«-I=148  27 


CryBtals  nsiially  tabular,  as  in  figures ;  sometunei 


Digitized  by  VjOOQlC 


JLNHTDBODB  BUhPRATEBj  OHBOMATBS. 


617 


priBmatic  in  the  direction  of  the  vertical  axis  (f.  507).  Cleavage :  basal  rather 
perfect ;  /  somewhat  less  so ;  i-l  imperfect.  Twms :  plane  of  composition 
t^j  the  compound  character  being  apparent  in  the  strisB  of  the  plane  0. 
Ako  in  globular  forms,  fibrous  or  lamellar,  crested ;  coarsely  laminated, 
laminsB  convergent  and  often  curved;  also  granular;  colors  sometimes 
banded  as  in  stidagmite. 


607 


506 


Oheshire. 


TligiDia. 


H.—2-5— 3-6,  G.=4r-3— 4-72 ;  4-4864,  G.  Eose,  a  pure  colorless  crystal. 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white;  also  inclinmg  to  yellow,  gray,  blue,  redj  or  brown,  dark 
brown.  Transparent  to  translucent — opaque.  Sometmies  fetid,  when 
rubbed.    Optic-axial  plane  brachydiagonal. 

▼ar. — 1.  Ordinary,  (a)  Crrstalfl  nsnally-  broad  or  stout;  Bometimes  veiy  large,  weiridoff  100 
Ibi. ;  BometimeB  in  slender  needles.  Dauber,  after  oareftil  measurements,  made  /  a  /=  1 0 1  40 ,  and 
0  A  f4=14r  6',  Tarying  but  two  minutes  in  the  latter  from  former  measurements  (Pogg.,  orill 
440).  (d)  Ongted ;  nmssive  aggregations  of  tabular  crystals,  the  orjrstals  projecting  at  wasfiob  into 
orest-Uke  forms,  (c)  (Mttmiiar;  Uie  cohmins  often  ooarse  (8Umgen9p<Uh)  and  loosely  aggregated, 
and  either  radiated  (8lrah[ba^ry()  or  parallel ;  rarely  fine  fibrous.  Werner's  skmgeMpath  was  from 
Freiberg,  (d)  In  globular  or  nodular  concretions,  subflbrous  or  oolumnar  withhu  BoHoyna  Stone 
is  here  included,  being  radiated,  g^bular,  often  reddish-gray  in  color.  It  is  from  a  bed  of  day  in 
Mt  Patemo,  near  Bologna,  and  was  early  a  aouroe  of  wonder  because  of  the  phoephoresoenoe  it 
exhibited  after  heating  with  charooaL  *'  Bologna  phosphorus  '*  was  made  fhmi  it  in  the  form  of 
sticks,  by  powdering  the  mineral  and  uniting  it  again  with  gum.  («)  Lamellar,  either  (a)  straight 
or  (3)  cuTTed ;  the  latter  sometimes  as  aggregations  of  curved  scale-like  {dates  (the  krumaehaliger 
Schmenpaih  of  Werner).  (/)  Granular,  (g)  Compact  or  oryptocrystalline.  (h)  Earthy,  (t)  8ta- 
lactitic  and  stalagmitic;  similar  in  structure  and  origin  to  catoareous  stalactites  and  stalagmites. 

a.  Fstid;  BO  called  from  the  odor  giyen  off  when  strudk,  which  odor  is  due  to  oarbonaoeons 
matters  present    (Anal  6-8.} 

3.  AlhmotyhUe  Breith. ;  a  Idnd  haTing  the  form  and  deavage  of  anhydrite,  and  found  at  Unter- 
wirbadi,  near  Budolstadt,  in  Schwarsenburg;  G. =4*36 —4*48.  Probabfypeeudomorphous  ,*  Brelt- 
haupl  regavda  it  as  a  case  of  dimorphism. 

4.  ChkareobarUe  Thomson  (Min.,  L  106)  is  a  white  barite  from  Strontian  in  Argytoshire,  con- 
taining^ probably  as  mixture,  6*6  p.  c  of  lime,  and  some  silica  and  alumina.  He  found  9  86*33,  Ba 
48-96,  £tr  0-79,  Oa  6*60,  te  0*46,  Si  414,  2l  8*46,  moisture  0*67=100*19;  G.=41907.  A  part 
of  the  krwmaehaiiger  Sehwtrtpaih  of  Werner— speoimens  from  P^ibeig— is  referred  here  by 
Breithaupt,  who  gives  for  /  A  / 101*  68',  and  G.=4*02-4*29. 

6.  Oeieghbar&e ;  the  spar  containhig  much  sulphate  of  strontian,  as  that  of  Binneii  TaDey, 
Switnrland  (anal  2),  to  which  Ton  Waitershausen  applied  the  name  iKuyto-eeiettiney  and  also  that 
ofanaL3,4.  The  angles  of  the  Binnen  spar,  according  to  Hugard,  are  hitermedlate  between  those 
of  barite  and  oelestite. 

6.  CaUlronbaritef  from  Schoharie,  N.  Y.,  has  the  aspect  of  a  mere  mixture.  Shepard  made  it  a 
compound  (L  &)  of  «ar6oiia<«  of  strontia  (22*80)  and  lime  (12*16),  with  66*66  p.  c.  of  sulphate  of 
baryta,  and  says  it  is  parthr  soluble  inmmiaiieiMeid  wUhtgerveecenoe,  Yon Haner  found aspedmen 
from  Sdiobarie  labelled  oamroiihQirite  to  consist  of  sulphates  alone. 

Omok  is  ^e  ordinary  barite  of  the  Derbyshire  lead  mines.  Withering^  who  first  analyied  it 
(Fliil.  Trana.,  IxxIt.  293,  1784),  describes  it  as  occurring  in  roundish  forms,  consisting  of  rhom- 
boidal  lammnoonftuedly  aggregated  and  white  or  reddish  in  odor,  with  G.=4*830;  and  a  second 
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▼aiiefy  as  ndiatod  flbrouBr  aooMwbaA  ifll^  in  lurtra,  and  at  timea  oonoootrio  ia  sfcraDtnTO^  yeQow^ 
iah-whito|  and  opaque,  with  O.=4*00.  Greg  A  Lettaom  (1868)  ooiUSne  the  term  to  aa  opaqpe 
earthj  Tariatj  of  the  Dei^Tflhize  lead  mines. 

The  barite  of  Mosnr,  Hongary,  and  of  Bettor,  near  Boeemm,  was  eadj  oaDed  H'Unyik  It  k 
common  baiite,  in  ayateis,  uraaUj  iMang  in  the  direction  of  the  Tertioal  aods,  and  generally  with 
^  and  0  large,  and  also  i-i  large.  A^  Sdirauf  mentions  the  following  as  other  oocuxring  planee : 
0,  4-i,  l-l»  H  K  ^  H  H  li  2*  ^^  2-S,  8-1,  4-Y  (Ber.  Ak.  Wien,  zsodx.  286)l  Leonhaid 
sajs  that  at  Mnssar  it  oocors  hi  the  csTities  of  alumstone. 

Oomp.— Ba  S=8idpihnrio  add  34*8,  baryta  66  •*!.  Sulphate  of  strontian  and  sHiGa  are  often  pres- 
ent, and  sometimes  sn^^ihate  of  lime,  daj,  bituminous  or  carbonaoeous  substanoes.  Analysee:  1, 
Sferomejer  (Unters.,  SSS);  2,  Waltershausen  (Po«^,  zoir.  138) ;  8.  Bammelsberg  (Min.  CL,  269); 
4^  Jordan  (Schw.  J.,  ML  868);  0,  Heidingsfeld  (Sunm.  6th  Suppl,  207);  6^  7,  John  (Unters^  o. 
73,  60);  8,  KUproth  (BeiAr.,  t.  121): 

^B  6rB  CaB  9e  gi,Xl  0,Blt    fi 

1.  HTutiMd,  erytL             •9-37  —  —  012       —     —     ^=r90*49  atromeyer. 

2.  Binnen,      ""                 87*79  0-07  —  8-83     =08-16  WalterafaanseD. 

3.  Gorrig,       "    hnK       8848  16-12  0-25  0-80     —=99-74  Bammebberg. 

4.  Glansthal,/oL               86-00  6'76  6-76     0*37=98-87  Jordan. 

6.  OaMrwibanftef  M-10      710    6'12    188       =99-74  Heidingafeid. 

6.  Eongsberg^  A'^poiils  93*66         8-68    0-87  2*00  John. 

7.  Andrarum,        ""  98*76       2*00    1-60       2*00    1*26  John. 

8.  "  ^'         86-26       »00    6O0aKll'00    0*60    2*26  (loss  ind.)  KUproth, 

a.  of  anal.  2=8-977 ;  4^  4*4888. 

In  pure  colorless  crystals  from  Silbach,  ci  G.= 4*4864  (Bose),  Bammelsberg  found  no  impuritieB 
except  a  trace  of  strontian  (MhL  Ch.,  269).  Frelesleben  found  8  p.  a  of  sifioa  in  a  Tariety  from 
Nassau. 

AOamorphUet  according  to  Gemgross,  contains  1*9  p.  ci  of  sulphate  of  lime  as  impurity,  but  tod 
Hauer  found  none  (Jahrb.  G.  Bei^is.,  1863,  162)^ 

Pyr.,  etc^— B.B.  decrepitates  and  Aises  at  8,  coloring  the  flame  Tellowish-graen ;  the  ftiaed 
mass  reacts  alkaline  with  test  paper.  On  oharooal  reduced  to  a  sulphid.  With  soda  giTes  at 
first  a  clear  pearl,  but  on  contbiueiii  blowing  yields  a  hepatic  mass,  which  spreads  out  uad  floaks 
into  the  coaL  If  a  portion  of  this  mass  be  remoTcd,  placed  on  a  dean  sUyer  sur&oe,  and  mois- 
tened, it  giTos  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  tbu 
will  not  be  absorbed  by  the  coal  when  treated  hi  powder  with  aoda.    Insoluble  in  adds. 

Obs.**0cours  commicmly  in  oonneotion  with  beds  or  Teins  of  metallio  ores,  as  pert  of  the  gaogue 
of  the  ore.  It  is  met  with  in  secondary  IhnestoneSi  sometimes  forming  disthict  yeins,  and  oftao 
in  crystals  along  with  caldte  and  oelestite. 

At  Dufl(»i,  hi  Westmorelaad,  Sngland,  large  transparent  crystals  ooour,  sometimea  of  gigBOtic 
dimensions;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  carem,  and  one  weighed  100 
lbs.  Other  EogUsh  locaHtiea  exist  in  Cornwall,  near  Liskeard,  etc.,  in  Cumberland  and  lanca- 
Bhire,  in  D»byuiire,  Staffordshire,  etc ;  fine  stalactitio  at  Kewhaven  in  Derbyahire;  in  Sootlaod, 
in  Argyleahue,  at  Strontian;  m  Perthshure,  of  a  bright  yellow  color  at  Ballmdean;  at  the  CDmbe^ 
land  lead  mine;  in  Ireland,  in  thi<^  Teius  in  old  red  sandstone,  at  Ballynascreen  in  Londondeny. 

The  septaria  of  Durham,  En^^d,  wUdi  are  cut  and  poUahed  for  tables,  eta,  have  the  Teiuiogs 
lined  with  brown  heavy  spar,  adding  mndi  to  their  beau^.  Some  of  the  most  important  Buropean 
localities  are  at  Felsobanya  and  Kremnits,  at  Freiberg,  Karienberg,  Olausthal,  Prsibram,  and  at 
B<m  and  Boure  hi  Aufergne. 

In  the  United  States,  hi  ^  i&ifnp»  at  Piermont  In  ifoaa.,  at  Hatfield  and  LeTerett  UComn 
at  Cheshire^  large  crystals,  sometimes  transparent  (t  606,  and  simpler  formsX  intersecting  InTeina 
red  sandstone  with  Titreous  copper  and  green  malachite  f  at  Berlin,  Famdngton,  and  Soutbiogtoo. 
In  K.  York,  at  Pillar  Pomt,  opposite  Saoketf  s  Harbor,  massiye,  2-8  ft  thick,  in  oompact  lime- 
stone, affording  large  slabs,  beantiftil  when  polished;  at  Sorfiarie,  a  fibrous  varie^  with  cakite, 
the  two  often  mewanloally  min^B^;  in  St.  Lawrence  Co.,  fine  tabular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  Uie  Parish  ore  bed,  and  on  the  ihrm  of  J.  Horse,  in  GouTenenr, 
with  caldte  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Bossie;  the  crested  variety^at 
Hammmid,  with  crystals  of  rarrito;  at  Wdoott,  Wayne  Co.,  near  the  stratum  of  lenticular  irtm 
ore,  and  on  the  a  side  of  the  Mohawk,  opposite  Little  FaUa.  In  Pmm^  in  crystals  at  PerUomen 
lead  mine.  In  Virgniia,  at  Eldridge's  gold  mme  in  Bu6kiz«ham  Ca  (fig.  607);  3  m.  aW.  from 
Leadngton,  in  Bockbridge  Ca;  a  beautiful  white  yarie^  on  tibe  plantation  of  J.  Hord,  Ksqh 
FanquierCo.  In  JEmhidlpy,  near  Paria,  ma  large  Tsin.  In  fbaii.,  on  Brown's  Creek;  at  Hayaboro', 
near  NashTille;  in  large  rehis  in  sandstcme  on  the  W.  end  of  L  Boyale,  L.  Superior,  and  on  ^ 
Jd^N.  shore,  one  Tdn  (ooDtaining  idso  caldte)  14  ft  wide,  sonetimee  in  crystals;  ULtnpafJT. 
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ubKfF%  veiM  nnmeroiia.  In  Omuda,  a  rtin  ftt  in.  wide  at  Lndidown,  aflbrdfaig  fine  cryatalfl. 
In  fine  Grystala  near  Jlori  WaOaoe,  New  Mexioo. 

The  wbifee  wietiee  of  baiito  an  gimmd  np  end  enplofed  as  a  white  paint,  eitber  atone  or 
mixed  with  white  lead. 

F6r  reoent  papers  on  cryet,  aee  Dauber,  L  ol;  Fhtt,  Foggn  ^  ^^;  Heaaenbeig,  Min.  Not,  iiL 
and  iT.  Above,  the  deavage  prism  is  made  the  rertical  J,  as  done  hy  PhiUips.  Brooke  and  Miller, 
amd  many  other  authors,  tiiis  position  giving  the  simplest  symbols.  Neumann  makes  this  prism 
the  dome  1-%  end  i4  the  basal  plane  0,  wfaiie  O  above  is  his  M.  The  planes  fblk>wing  the  order 
on  pageeiA,  are,  in  Naonmnn'B  position,  as  follows:  vl;  **  vertical,'' 14,  #4^  C^  H  H  ^  H»  i*^ 
V»;  *'macrodome8,''iJ,  ii,  ii,  ii,  ii,  i3^  T,  ^|;  ''bradiydomes,"  84,  H  H  l-<;  "ootahe- 
drons,"  8^,  M,  6-6^  44»  3-3,  2-2,  i-l,  1 ;  2,  S-};  2-^  1-%  H. 

Named  from  ffofios^  tpeight,  or  /9«^«c,  heavy, 

Alt«— Heavy  Spar  occurs  altered  to  caldte^  spathk)  iron,  oemsdte^  quarts,  Umonite,  red  iron 
are,  pyrite,  psHomelane^  gdthite. 


631.  CnUtBCfl'ITB.  Auiiger  Sehwerspath  [=Fn>rous  Heavy  Spar]  (fr.  Frankstown,  Pa.) 
StMiZf  Beachr.  Nordamer.  Foss.,  12,  Leips^  im.  SohweMsaurer  Strontianit  aus  Pennsyl- 
vanlen  Klapr^  Beltr.,  fi.  92, 1191,  Strontlane  sol&t^  (fr.  SicOy)  (after  YauqueUn's  snaL)  Dokh 
mieui  J.  de  Phys.,  zlvL  203, 1798  (disa  l>y  !>•  ^  S.  in  1781).  Coalestin  TTem.,  lOn.  Syst,  1798; 
Lana,  Min.,  238,  1800;  Kant,,  Tab.,  U,  96,  1808.  SicUianite  Lem,  miL,  238,  1800.  Bohatiit  0  ^ 
Gerhard,  G.  KareL,  Tab.,  86,  76,  1800.    Z61estin  o(her  QemL  OrOnogr.  ^  ^ 

Baxytosulphate  of  Strratian  Thm^  Min.,  i  111,  1886.  2  7 

Orthorhombic.  /A  7=104**  2'  (103^  30'-104^  8O0,  0  A  14=121^  19i' ;  q^^ 
tf  :  &  :  (5=l-6432  : 1 : 1-2807.  Obeerved  planes :  O ;  vertical,  i4,  /,  i4,  i-s,  ' 
^S  ;  domes,  j-i,  -|-^,  ^-i,  |^-t,  14 ;  yipi,  ^,  |4,  ^l,  |4, 14,  24 ;  octahedral, 

9  If'^y  ^  ^^  ^^^^^  horizontal  zone  with  {4,  {-i6,  f-i,  f-X ;  also 


6>  A  44=157^  88'  0  A  14=127°  66'  1  A  1,  braoh.,=89*'  26' 

O  A  44=140  86  0^  1-5=128  17  1  A  1,  baBal,=128  44 

O  A  |4=129  8  O  A  14=125  88  i-l  A  i-S=114  44 

<?  A i=162  29  Oh  1.4=126  86  H  A H  top,=101 11 

<?  A  1=115  88  1  A  1,  mac.,=112  85  14  A  14,  top,=76  62. 


608 


'609 


L.Biie. 


Cleavage:  (7  perfect;  /distinct;  i4Iefis  distinct    Also  fibrous  and  radir 
ated;  sometimes  globular;  occasionaUj  ^anular. 

H.=8-8-6.  G.=8-92— 3-975 ;  8-9598,  crystals,  Beudant;  3-973^  fr. 
Tharand,  Breith. ;  8*96,  fr.  Ein^ton,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  faint  bluish,  and 
sometimes  reddish.  Transparent— subtranslucent.  IVacture  imperfectly 
conehoidal — uneven.    Yery  brittle.    Trichroism  sometimes  very  distinct 


Digitized  by  VjOOQIC 


820 


OZTOXir  COHPODHM. 


Tar^— 1.  (MUmry.  (a)  la  oryvtals.  The  an^^  /  A  /  Taites  nraoli,  nd  pralml^r  in  put 
in  oonaequeiioe  of  the  preeenoe  of  aome  haryitL  or  lime.  It  wm  made  by  Hauj  104  48',  Imt 
with  the  common  goniometer;  bj  Kupffer.  104'*  20';  by  PhilUpe,  104*;  hj  Hoha,  103"  68';  \j 
Webeky,  in  an  elaborate  paper  on  CTyBtala  from  Pschow  in  Upper  Silesia  (Za  G.,  ix.  303X  103"  32', 
and  he  BuggestB  therefore  that  this  mineral  may  contain  lime  or  baryta;  by  Dauber,  in  Tery  exact 
measuiements  of  SicUy  crystals  (Pogg^  cnii  447).  104'  4'  U"  to  104**  V  14",  with  the  dednoed 
meanl04*'6'84";  and  for  the  dome  14, 76*' 46' 43'^ ;  by  Koksoharof  (Mia  BoasL,  r.  8)  from  Sicily 
ofystals,  104'  3'  46 ",  0  A  H'^^^''  ^'i  ^^  calcolated  results  being  104'  B'  60"  and  140"  36'. 

(6)  FibroQS,  either  parallel  or  radiatod.  (c)  Lamellar;  of  rare  ooeonenea  {d^  Granular,  (e) 
Concretionary.    (/)  Earthy ;  impure  usually  with  carbonate  of  lime  or  day. 

2.  OaUiooeleatiie,    Gontaming  much  lime. 

3.  BaryioceleetUef  or  Baryto-sulphate  of  strontla  of  Thomson,  from  Bmmmond  L^  L.  fine,  con- 
tains much  baxyta.  Hugaid  gives  for  /A  /  in  this  Drummond  L  variety  108^',  an  angle  inter- 
mediate between  that  of  barite  and  celestite  (see  below). 

Oomp.— dr S=8nlphurio acid 43*6,  strontia  66*4= loa  Analyses:  1,  Klaproih (L  c);  2,  Yancpie- 
]in(L  c.);  8,  4^  6,  7,  Stiomeyer  (Unters.,  203);  6,  Maddrell  (Bamm.  Min.  Gh.,  260);  8,  R.  Brandes 
(Sohw.  J.,  XXL  177);  9,  t.  Hauer  (Jahrb  G.  Beichs.,  ir.  397) ;  10,  Sdmdd  (Pogg.,  okz.  637): 

S         dr  Ba  Ca  9e 

42  68  —  -^  =100  Klaprottu 

46  64  —  — =100  Yauqoelin. 

43-07  66-38  —  0*03,  CaC  0-09.  fl  018=99-72  Stromoyer. 

42-96  66-26  0*03,  Si  0-06,  GaC  010,  &,  Bit  0-10=99'49  a 

43-76  64-78  141  — =99-90  MaddrelL 

42*74  66-18  0*86  0*31  0*04,  OaO  002,  ]&[  0-06= 99'20  Stromeyer. 

42-94  66*01  0-64  0-66,  S  Oil,  fi  0-26=99-68  Stromeyer. 

40-86  61-98  1-28  060,  &  100,  Ck, S, C  1-88=97*84  Brandes. 

48*82  66-96  ^,  £[  0-41=1 001 9  Hauer. 

48-68  63-39  0-61  1*26  0*28=9912  Sohmid. 


Frankstown,  Pa. 
Domburg 


Siintel,  Hanover 
DehrseU;    " 

8.  Fassa 

9.  Isohl 
10.  Brftirt 

Wlcke  found  in  oeleslifee  from  a  stratum  of  day  near  Waasel— the  calcioeeleBUne  (Arch.  d. 
Fharm^  olil  32)— &r3  91*464,  Ca  B  8  813,  ^e  0*008=99-780;  a.=4-020.  It  ma^  be  ooly  a 
mixture, 

Thomson  gives  for  the  composition  of  the  Drummond  L  oeleetite-'-baryiocelesUte  (L  a) — 3  40-20, 
Sr  86*72,  Ba  23*06,  te  0*69,  £[  0-72=100*29,  and  G.=3*921.  But  his  analysis  needa  oonflmia- 
tioD.  The  celestite  of  Kingston,  0.  W.,  which  Thomson  ranks  with  that  of  Drummcmd  I.,  la  pore 
celestite  aooording  to  T.  S.  Hunt;  it  has  0.=3-96.  In  the  radiated  mineral  from  Korten,  Han- 
over, Turner  found  (Ed.  PhiL  J.,  il  829)  SrS  78*21,  BaS  20-41=98*62;  and  Gruner  (GUb.  Ann., 
Ix.  72)  ^5  78-00,  BaS  2617,  who  analyzed  crystals  of  a  bluish  milk-white  color,  having  G.= 
3-9606. 

Wittstein  finds  that  the  bhie  oolor  of  the  celestite  of  Jena  is  due  to  a  trace  of  a  phoaphate  of 
ircm. 

Pyr^  ate — ^B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame  stroo- 
tia-red;  the  ftised  mass  reacts  alkaline.  On  charcoal  friaes,  and  in  RF.  Is  converted  into  a  diffi- 
cultly fusible  hemtic  mass ;  this  treated  with  muriatic  add  and  alcohol  gives  an  intensely  red 
flama    With  soda  on  chardoal  reacts  like  barite.    Insoluble  in  adds. 

Oba. — CelestLte  is  usually  associated  with  limestone,  or  sandstone  of  Sihuian,  Devonian,  Juras- 
sic, and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rook  salt^  and  day;  and 
with  sulphur  in  some  volcanic  regioos. 

Sicily,  at  Oirgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypsom.  Fine  specimens  are  met  with  at  hex.  in  Switzerland,  and  Conil  in  Spain;  at  Domburg, 
near  Jena,  fibrous  and  bluish;  in  the  department  of  the  (Garonne,  Prance;  in  the  O^rrol;  Beo- 
banya,  Hungary;  at  Norton,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Also  found  at  Aust 
Perry,  near  Bristd:  in  trap  rocks  near  Tantallan,  in  East  Jiothian;  at  the  Oalton  Hill,  Edinburgh; 
near  Knaresborough,  in  Yorkshire ;  at  Popayan,  New  Grenada. 

Specimens,  finely  crystaniaed,  of  a  bluish  tin^  are  found  in  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Oanada;  CSiaumont  Bay,  Scihohaiiei 
and  Lodcport,  N.  Y.,  have  afforded  good  specimens;  also  the  Bossie  lead  mine;  DepauviUe  and 
Stark  (farm  of  James  CoillX  N.  Y.  A  Uue  fibrous  celestite  occurs  near  Frankstown,  Logan's  Yal^ 
lev,  Huntington  Co.,  PenzL,  associated  withpearl  spar  and  anhydrite,  and  this  was  the  celestite 
taken  to  Europe  by  SdiUts,  and  named  by  Werner  after  an  analysis  by  Klaproth. 

The  dark  blue  fibrous  celestite  of  Jena  is  peculiarly  trichroic;  and  its  odor  also  varies  with 
the  angle  between  the  princ^  deavage  and  the  direction  of  the  fibres;  the  odor  with  the  sngle 
86'  dark  blue;  67%  sky  blue;  46',  ptOe  blue  (Schmid,  Pogg^  ozx.  637). 

Named  from  oaeketis^  ctksUal^  in  allusion  to  the  faint  uade  of  Une  often  presented  lity  the 
ninend. 
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6S1 


Artil^— Obtained  in  crjBtalB  at  a  temperatoie  of  300"*  a  from  aohition  in  water  (Dr.  SoUiTan) ; 
in  lameUar  CTyBtala  bj  ftising  a  mixtore  of  gypsum  and  common  salt,  and  treatiiiB:  with  water; 
▲.  Gages. 

632.  ANHYDRITB.  ICoriadt,  Salzsaurer  Klalk  (fr.  Hall,  l^yrolX  AM  Pbda,  Plohtel's  Min.  Anf- 
sfttM,  Wlen,  17H  228.  WOrfelspoth  Wem.,  1800,  Ludwig's  MIo.,  L  61,  166,  I808=0nbe  Spar. 
Sonde  mnriat^  gypsif^  (of  Hall)  (from  Elapr.  anal  in  Beitr.,  L  807, 1 795)  A,  Tr.,  iL  1  SOL  Ghanz 
sulfate  anhjdze  (fr.  Bex)  Vauq^  H^  Tr.,  Iy.  180L  Anhjdrit  Wm^,  1808,  Lndw.,  iL  212, 1804 
Wiirfelgype  iMdurig^  \L  169.  Anhydrons  Sulphate  of  Lime,  Anhydrons  Gypenm.  Earstenit 
Hmma^  Handb.,  880,  1818. 

(3ekro88tein  (fr.  Bocihnia  and  Wieliczka)  Wem. ;  Tripe  Stone  Bnf^;  Pierre  de  tripes  Fr.;— 
Anhydrit  Kkapr^  Beitr.,  It.  231, 1807.  Pierre  de  Vulpino ;  ICarmor  fiardi^  di  Bergamo ;  Bar* 
diglione ;  Chaux  sulfate  quartzif^  Vamq^  JSI,  Tr.,  It.  261, 1801 ;  Silioeoas  Anhydrous  Gyp- 
Kieeelgype,  Yulpinit,  Ludwig,  iL  170,  1804. 
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Orthorhombic  /A  7=100*'  80',  0  A  l-t=12r  lV\a\h:  (?=1-3122  : 
1  : 1-2024.  Observed  planes :  0 ;  vertical,  /,  i4,  i-i,  i-f,  i^[,  i^;  domes, 
14,  f-5 ;  octahedral,  o,  n^f. 

0  A  14=132^  30' 

O  A  fi=110  8 
l-«  A  14,  top,=85 
ft  A  H,  top,=40  16 

'  *.f,ov.iki,=122 


B 


^ 
^ 


'I^O 


t4Af,ov. 

i4  A  H=l*3  12 

ir\  A  i-;=77  26 

t^Ai-},  ov.i4,=102  84 

«Ai4=185  35 
t^  A/=168  50  w  A  n=148^  87'         U  A  <>=124**  10' 


Stassftirt 


Anssee. 


Fig.  511  view  of  front  side  of  a  thick,  rectangular  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  irl  and  eaoi  14,  or  the  correspond- 
ing edge.  Qeavage :  irl  very  perfect ;  i4  also  perfect ;  0  somewhat  less 
so.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3-3-5.  ^  G.  =  2-899-2-985 ;  2-956,  Aussee.;  2*985,  Staaefurt. 
Lustre:  iri  and  i-l  somewhat  pearly;  O  vitreous;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or 
reddish  tinge:  also  brick-red.  Streak  grayish-white.  Fracture  uneven; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  Optic-axial  plane  paral- 
lel to  t4,  or  plane  of  most  perfect  cleavage ;  bisectrix  normal  to  0\ 
Grailich. 

Var^^l.  OriiMiry,  (a)  OrTStalliied ;  deaTable  in  its  tliree  reotangnlar  directions.  (I)  Fibrous  ; 
either  parallel,  or  radiated  or  plnmoee.  (e)  Sine  granular.  (<0  Seal  j  granular.  VuipmUt  is  a  scahr 
granular  kind  from  Vulpino  ki  Lombardy ;  it  is  out  and  polished  for  ornamental  purposes.  It 
does  not  ordinarily  contain  more  silioa  than  common  anhydrite.  A  kind  in  contorted  concretionary 
forms  is  the  tripestone  (Gdb-ffMfe^). 

2.  PM^idomoTfhintB ;  in  cubes  after  ro<^  salt 

Oomp.— Oa  S=Iiime  41-2,  sulphuric  add  58-8=100.  Analyses:  1,  Elaproth (Beitr.,  It.  224); 
2-4,  Stromeyer  (Schw.  J.,  xiv.  876);  6,  a  W.  a  Fucihs  (B.  H.  Zt^.,  xzL  198): 

8        Bl       0      9e      Ca       fi     Bit 

L  Suls,  crysL  59*78    0*25     010    48D6     —    — =103-19  Klaproth. 

2.  mmmelsbeiiB^  crysT.    56*80    0*28    0-09    0-26    40-68    2-91    0-04=100  Stromeyer. 


X^o 
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B  ft  9b      Oa  ft 

3.  mpmOe^CMtm         66*77  0-S6  <H)3  41*40  0-^=9»40  8tromey«r. 

4.  **       fine             68-01  0-09  41-70  0H)7=»9«86  Strom^yer. 

6.  StassAirt^  enfBL  68*86     —  40-31  0*66=99'78  Fuchs. 

YauqadmiiwdetiiaTiilpiiiite  toooiitdn8p.  aof  BilkA(aiid  ]^^  silioecmB  aabjdriteX 

wbidi  the  later  aDalyBes  do  not  sustain. 

Fyr^  •to.— B.B.  ftues  at  8,  coloring  the  flame  reddish-Tellov,  and  yielding  an  enamel-like  bead 
wfaioh  reaotB  alkaline.  On  charcoal  in  &F.  redoced  to  a  anlphid;  witli  aoda  does  not  daae  to  a 
dear  gtobnle,  and  is  not  absorbed  bj  the  ooal  like  baiite;  is,  howe?er,  dacomposed,  and  yieUa  t 
mass  which  blackens  Bilrer ;  with  flnorite  fuses  to  a  dear  pearl,  wbich  is  enamel-wblfce  on  cooliog, 
and  by  loag  blowing  swells  up  and  becomes  inAisible.    Soluble  in  muriatic  add. 

One  hnndiod  parts  of  water,  at  18*76*' C,  dissdve  0*2  part  of  anhydrite. 

Obs.— Occurs  in  rocks  of  Tsrious  ages,  especially  in  Imiestone  strata,  and  often  the  same  that 
contain  ordinary  gypsum,  and  also  Tfiry  coDumonly  in  beds  of  to^  salt  It  was  flrai  disooveied 
at  the  BtJ^  mine  near  Hall  in  Tyrol,  by  Abb6  Poda;  and  nert  that  of  Bex,  Bwitwiland.  Other 
localities  are  at  Aussee,  both  crystallised  and  massiye,  the  former  sometimes  in  splendid  geodee 
(C  611),  the  latter  briok-red;  at  Sulz  on  the  Nedcar,  in  Wiirtemberg;  Himmelsbe^E^  near  lUbld; 
Helberg  in  Oarinthia;  Lilnebnrg^  Hanover;  Lauterbeig  in  the  Harz;  Kapnik  in  Hungary;  Ischl 
in  Upper  Anstria;  Aussee  in  Styria;  Berchtesgaden  in  Bavaria ;  at  Bienthal  and  etsewheie  Id 
the  Alps,  crystals,  or  their  cavities,  within  quarts  crystals ;  Stasstet,  in  fine  crystals;. 

In  the  n.  States,  at  Lockport^  N.  Y.,  fine  blue,  in  geodes  of  black  limestone,  accompanied  with 
crystals  of  calotte  and  gypsum.  In  Kova  Scotia  it  forms  extenaiye  beds  at  the  estuary  ci  the 
Avon  and  the  St  Crodx  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  witii  gypsum, 
in  the  Carboniferous  formation. 

A  crystal  flxnn  Hall,  figured  by  HaOy,  was  a  stout  rectangular  prism,  with  planes  /  on  the 
lateral  edges,  givfaig  i4  A  7=140''  4',  whence  /a/=100*'  8'.  The  Stassftirt  crystals  (f.  51U, 
Blum,  Jahrb.  lOa.  1866,  601)  have  nearly  the  ordinary  forms  of  barite,  and  approodmate  to  them 
in  angles.  Sohrauf  makes  the  angle  over  »-i  of  an  occurrmg  vertical  prism  (Pogg-,  cxvn.  650, 186S) 
120^  and  v.  Bath  (Ber.  nied.  Qes.  Bonn,  201,  1862)  121'  24'.  Blum  states  that  the  prism  / 10 
the  most  common;  it  is  vertically  striated,  and  these  striations  are  formed  of  planes  of  the  other 
vertical  prisms  measured  by  him ;  measurements  only  i^yprozlmations.  Sohrauf  and  Blum  make 
the  uigle  14  A  l-l=:85°;  Fuchs  (B.  H.  Ztg.,  zxi.  198),  84i";  and  v.  Batii,  84**  84'.  In  fig.  611 
the  plane  0  is  in  the  same  vertical  sone  with  s;  and  if  0  is  made  the  plane  1  (as  done  by  Brooke 
and  Ifiller),  n  is  2-2,  and/ 8-6.  B.  and  2L  obtained  in  their  measurements  for  M  on/,  n,  a^  158* 
14',  148''  41',  and  123"*  31'  (PhiL  ICag.,  m.  19,  178);  and  Grailkdi  and  Lang,  for  the  same  (Ber. 
Ak.  Wien,  zxviL  26^  163'  60',  143'  87',  124'  10'.  The  latter  give  for  their  cakailated  resoltfl, 
163'  l^\  142'  69i',  128'  82i'.  The  prism  i-f,  whidi  has  the  angle  102'  34',  may  be  that  homo- 
logous with  /of  barite;  in  thLs  case  the  brachydiagonal  above  wcwld  be  the  maorodiagonaL 

Alt — Absorbs  moisture  and  changes  to  gypsum.  Bztensive  beds  are  sometimes  &us  iMered 
in  part  or  throughouti  as  at  Bex,  in  Switserland,  where,  by  digging  down  60  to  100  It,  the 
unaltered  anhydrite  may  be  found.  Sometimes  speoimens  of  snhydrite  are  altered  between  the 
folia  or  over  Ihe  exterior.    Also  altered  to  quarts  and  siderite. 

633.  AHOLB8ITB.  Vitriol  do  Flomb  Maimei,  Syst  ICn.,  871, 1779.  Plumbum  addo  vitridico 
mineralisatum  Bergv^  Sdagr.,  116,  1782.  Lead  mmeralised  by  vitriolic  add  WUharmg,  Til 
Bergm.  Sdagr.,  1788.  Lead  mineralised  by  vitriolic  add  and  uron  (on  L  Anglesea  '*m  immenie 
quantities")  WWiarmg^  ib.  Vitrid  de  Plomb  (fi*.  Andalusia)  Prcuri^  J.  de  Phys^  xxx.  394^ 
1787.  Bleiglas  (fir.  the  Bars)  Latim,  Beob.  Hangeb.,  H.  366, 1789.  Nat  Bldvitrid  Kanten, 
Tab.,  24,  1791.  Lead  Vitriol,  Su^hate  of  Lead.  Vltridblders  Chrm,  Plomb  sulfate  Fr. 
AncMto  BmmL,  Tr.,  a  469,  1888.  Saidfniaa  BiMl,  &  H.  Ztg.,  xxiv.  820,  1866,'  xxv.  194, 
1866. 

Orthorlioinbic.  /A  7=103^  48i';  <?  A  1-^=121*'  20f,  Kokscharof; 
a\h'.  0=1-64223  : 1 : 1-273634.  Obeerved  planes :  0 ;  vertical,  /,  vi^  i-t, 
i-2,  i-J,  i4,  i-5,  fr-8,  t-|, ;  domee,  J-t,  ^4;  |-t,  i-f,  1-i,  8-t;  octahedral,  |,  J, 
i,  J,  1,  2;  fl,  1-*;  2^, ;  H,  H  H  H  K  f » ;  U  2^ 

O  A  f«=140^  3r  0  A  44=147^  11'  O  A  1=116^  35*' 

0  A  14=127  48  <?  A  84=104  80  0^  ^=188  46 
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O  A  2=108"  28' 
i^  A  7=141  52' 
t-iA*-S=168  84 
*4  A  H=139  33 
i4  A  7=188  8 
7a»-J=16818 
7a  *-S=160  88 


7a  ♦.«=141»  8' 
7a1=164  24| 
7a  2=166  82 
14  A  1-8=163  17 
1-t  A  2-4=156  44 
1  A  1-8=151  32 
1 A  f|=168  87 


lAfl=14r25' 
1-t  A  1-J,  top,=76  85^ 
l-tAHov.*4,=104  24J 
44  A  f*,  top,=101  14 
t-l  A  «-2,  fiont,=187  8 
*-l  A  i-i,  ov.  *-»,=115  1 
v«  A  v«,  ov.  v»,=134  0 
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Crystals  sometimes  tabular ;  often  oblong  prismatic,  and  in  the  direction 
of  either  of  the  axes ;  as  the  vertipal  axis  in  f.  615 ;  the  macrodiagonal  in 
£  612,  516 ;  the  brachvdiagonal  in  f.  518 ;  also  thick  and  short  as  in  £  514 ; 
also  sometimes  in  octanedral  forms,  more  or  less  modified,  made  principally 
of  planes  1-1,  as  in  f.  517 :  or  of  planes  1 ;  or  l-«,  or  1-J.  Cleavage :  7,  (?, 
bat  intermpted.  The  ]^ianes  /^and  iri  often  vertically  striated,  and  ^ 
horizcmtallv.  Also  massive,  grannlar,  or  hardly  so.  Sometimes  stEdactitic 
H.=2-75-8.  G.=612-6'39;  6-85,  Phenixville,  Smith.  Lustre  highly 
adamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Color  white,  tinged  yellow,  gray,  green,  and  sometimes  blue.  Streak 
uncolored.    Transparent — opaque.    Fracture  conchoidal.    Very  brittle. 

Oomp^l^b  B=Sulplinrio  add  26*4^  ozjd  of  lead  73-6=10a  AiuOyses :  1,  2,  Klaproth  (Beitr^ 
Hi  162);  8,  Strom^yar  (Uatera.,  226);  4^  TbonuMm  (Ifin.,  L  669);  6>  J.  H  Smitb  (Am.  J.  ScL,  IL 
XX.  244): 
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1.  WankMkhfiad  t6'76      70-50  3-36=98*50  KUprodL 

3.  Anf^ema  34*8        71*0  1*0         3D=98-8  Elaproth. 

8.  Zdlerfeld  36-09      72-47  9efi*0-09       0*51,  fin  0*07=99*38  StrooL 

4.  LMdhiHa  35*65      74*06  0*80=100  Thommn. 

5.  FhenizTiSe         (!)  36*69      78*36  ^  Si  0*30=99-95  Smttfa. 

Pyr^  tfto^RB.  deerapitttea,  fttses  in  the  Ikme  of  a  oaiidle  (F.=l*5i  On  oharocMl  in  OJF. 
ftuMt  to  a  dear  pearl,  iHiich  on  oooling  becomee  mflk-white ;  in  R.F.  is  reduoed  with  eflRwTesoenoe 
to  metallic  lead.  With  soda  on  charooal  in  B.F.  gives  metallic  lead,  and  the  soda  is  absorbed  by 
the  coal ;  when  the  surface  of  the  coal  is  remoTed  and  placed  on  bright  silTer  and  moistened  with 
water  it  tarnishes  the  metal  Uaok.  Difficultly  soluble  hi  nitric  add.  Soluble  in  dtrate  of  ammo- 
nia (J.  L  Smith).  SoluUe  m  22,816  parts  of  water  of  II"*  0  (Fresenius).  Soluble  1  part  in  30,063 
of  water  (BodweU). 

Oba.-— This  ore  of  lead  was  first  obeerred  by  Monnet  as  a  result  of  the  decomposition  of  gale- 
nits,  and  it  is  often  found  in  its  cayities.  At  LeadhiUs  it  occurred,  occupying  the  cubical  caTities 
of  galenite,  or  disposed  on  the  surface  of  the  ore;  and  this  locality,  and  also  that  of  Wanlodc- 
heiSi,  formeriy  afforded  large  and  beaatiftil  crystals,  some  transparent  and  scTeial  indiea  in 
diameter.  First  found  in  i&g^and  at  Pairs  mine  In  An^eeea.  Occurs  also  at  Kelanoweth  in 
Cornwall;  hi  DerbTshire  and  in  Cumberland  in  crystals ;  Olausthal,  Zdlerfeld,  and  Giepenbach, in 
tiie  Harz;  near  Siegen  in  Prussia;  Schapbaoh  in  the  Black  Forest,  Badenweiler  in  Breisgau; 
and  in  Sardinia  in  small  but  perfect  transparent  crystals ;  FOndon  in  Granada ;  maaaiTB  in 
Siberia,  Andalusia,  Alston  ICoor  in  Cumberland ;  in  Australia,  whence  it  is  exported  by  the  ten 
to  England. 

In  the  United  States  it  occurs  in  larse  crystals  at  Wheatley's  mhie,  Phenixyille,  Pa.  (t  518»  513, 
514) ;  less  well  crystallised  in  Missouri  lead  mines ;  at  the  lead  mine  of  Southampton,  Mass. ;  at 
Bessie,  N.  Y. ;  with  galenite  at  the  Walton  gold  mhie^  Louisia  Co.,  Va. 

Named  from  the  locality,  Anglesea^  where  it  was  first  found  by  Dr.  Wlthermg. 

For  recent  papers  on  cryst,  KokscharoC  Min.  BusaL,  L  34,  iL  167,  iiL  243,  efiiborato ;  y.  iMog, 
Ber.  Ak.  Wien,  yeiy  elaborate ;  Zepharoyich,  Ber.  Ak.  Wien,  y.  L  869. 

Scardmian  is  distorted  anglesito  from  IContoponi  in  Sardinia,  with  which  Bichter  found  It  to 
agree  in  composition ;  G.=6*380— 6-893 ;  H.=3— 3*5 ;  white  and  like  anp^te  in  lustre.  Breit- 
haupt  makes  it  hemidomatic  (monodinic  or  hemihedral);  and  found  for  the  Aindamental  prism  the 
angle  101^  63' ;  and  says  that  the  bisectrix  of  the  optical  an^  is  normal  to  a  plane  trunoating 
an  edge  of  the  Aindamental  prism,  and  not  to  the  base  ss  In  anglesite.  The  optical  fact  stated 
shows  that  the  prism  is  noimally  orthometric ;  and  if  the  plane  referred  to  be  made  the  base 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystallographioaUy  and  optically.  The 
so-oiJled  fundamental  prism  is  prism  ^-i  of  anglesite,  which  has  the  angle,  as  aboye  giyen,  101* 
14'.    The  form  approaches  fig.  616  aboye. 

Ait^— Anglesite  occurs  altered  to  ceronite  (^C);  abo  to  a  hydrous  anglesite,  aooorduur  to 
Bierth.  ^  o  ~© 


684.  ZINKOSITK    Zhikosit  BreiOL,  B.  H.  Zl^.,  zL  100,  1858.    Anhydrous  Sulphate  of  Zhtn. 

According  to  Breithaupt,  this  sulphate  occurs  at  the  mfaie  of  Barranco  Jaroeo  in  the  Oeira 
iknagrers,  Spain,  in  ciystals  isomorphous  with  anglesite  and  barite.    DoubiAiL    G. =4*881. 

S36.  LBADUlIaZJTB.  Flomb  carbonate  rhomboidal  Awm.,  Cat,  p.  843,  1817.  Sn^khato- 
tricarbonate  of  Lead  BroiOie,  Ed.  PhU  J.,  in.  117,  1830.  LeadhiUite  Aad,  Tr.,  iL  866^  1883. 
Bleisulphotricarbonat,  Temarbldera,  Weiss.    PsUuythit  Cfloeker,  ByiL,  356,  1847. 

OrthoAombic.  /A  7=108^  16',  0  A  1-1=120**  10';  a:b:  c=l'7205  : 
1 :  1*2632.  Obeeired  planes  as  in  f.  518,  with  also  i-S  replacing  edge 
between  /and  «-i.  Hemihedral  in  /and  some  other  planes ;  hence  men- 
oclinic  in  aspect,  or  rhombohedral  when  in  compound  crystals. 

O  A  W=150^  10'  U  A  fl=166**  27'        «  A  /=128'*  22' 

O  A  1=126  11  a  A  f  3=128  14  «  A  i-«=lll  86 

a  A  fi=ii9  60         a  A  i=iii  80        a  A  i4=do 
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Oearage :  iri  rery  perfect ;  i4  traces.  Twins,  f.  620, 
621  (drawn  with  t-i  as  top  plane),  consisting  of  3 
crystals ;  composition-face,  l-l  (see  £  522) ;  al^  par- 
allel wimZ 

H.=2-5.  Q.=6-26-6-44.  Lustre  of  «  pearly, 
other  parts  resinous,  somewhat  adamantine.  Color 
white,  passing  into  yellow,  green,  or  gray.  Streak 
nncolored.  Transparent — translucent.  Conchoidal 
fracture  scarcely  obseryable.    Bather  sectile. 

Oomp.— ^9+3  ^0=Sa]phate  of  lead  27*46,  carbonate  of  lead  72-66=10a     Analyaea: 
1,  BeneUos  (Jalinab,  iii  134);  2,  Stromeyer  (GeL  A11&  G6tt,  113, 1S26): 


1.  iMdhiDs     th^  28-7 

2.  "  28-3 


^b  0  tlD-aQ-Y  Beneiiiu. 
72**7=100  Stromeyer. 


Pyr.  eto^— B.B.  intomeaoea,  flisea  st  1-6,  and  tarna  jellow;  bat  white  on  oooUng.  Easily 
lednoed  on  ciharcoaL  With  soda  affords  the  reaction  for  sn^hurio  sdd.  JBifer?escee  briskly  in 
nitric  acid,  and  lesTes  white  sulphate  of  lead  undissolyed. 

Obs^— This  ore  has  been  found  at  Leadhills,  with  other  ores  of  lead;  alio  in  ci7sta]s  at  Bed. 
Gill,  Onmberland,  and  near  Tannton  in  Somersetshire.  Grenada  is  also  stated  to  be  a  lodditj  of' 
it)  and  the  island  of  Serpho,  Grecian  Archipelago.  The  crrstals  seldom  exceed  an  inch  in  length,, 
and  are  commonly  smiUer.  Bepwted  by  d  U.  Shepard  (Am.  J,  ScL,  U.  zy.  446)  from  Newberg, 
District,  &  0.,  but  there  is  some  doabt  as  to  the  localiQr ;  also  from  the  Morgan  sihrer  mine^  Bg&r^ 
tanburg  District,  &  a 

Brooke  and  Idler,  who  show  that  the  form  of  leadhiHite  is  orthorhombic,  make  the  prism  H  (of 
120**  SOI  the  ftindamental  yertical  prism,  and  appear  to  regard  the  spedes  as  related  to  aragonite.. 
The  fiust  that  the  twins  are  not  formed  parallel  to  the  faces  of  this  prism  (as  they  should  be  if 
the  prism  H  ^<^«ro  homdogoos  with  the  aragonite  prismX  and  the  dose  approximation  in  angle 
to  anglesite,  shown  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  Uie 
crystals  here  giyen,  which  exhibits  the  anglesite  relation.  Snsannite  (rhombohedral)  and  leadhil- 
lite  (orthorhombic)  are  mutually  dimoiphs,  and  so  also  are  draelite  and  anglesite.  Now  susannlte 
and  dreelite  are  nearly  ident&oal  in  angje ;  and  therefore  leadhillite  and  a^pledte  must  be  equally 
related.  Since  in  susannlte  the  sulphuric  add  dominates  orer  the  carbonic  add,  and  impresses  on 
the  lead  salt  its  character  (or  the  form  of  the  sulphateX  the  same  should  be  the  case  with  its  cor- 
relate leadhillite — this  species  being  the  TOiy  same  diemical  compound.  (See  on  this  subject 
Am.  J.  Sd.,  IL  xrilL).  The  hemihedrism  of  the  spedes  giyes  origin  to  the  peculiar  rhomboUa- 
dral  aspect  of  the  twins.  The  ang^  of  these  twins  are  near  those  of  susannlte.  Bg^  1  i» 
partly  from  Mohs,  with  other  occurring  planes,  and  is  introduced  to  show  the  relations  of  ths* 
planes  in  the  position  of  the  oystal  adopted. 

Gn  crystallisation,  Haidioger,  Ed.  PhU.  Trans.,  z.  217 ;  B.  &  II,  lOn.,  668. 

686.  OALaDOMITS.    Onpreoas  Salphato-Garbonate  of  Lead  Brtfoke,  Bd.  FhiL  J.,  ilL  119^ 
ISia    OAliMoiilteJBMd,&.,iL  867, 1832. 
40 
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Orthorhombic.   I^  7=96%  0  A  14=128**  9' ;  a :  > :  c=l-63U :  1 : 1-0918. 

Observed  planes  as  in  the  annexed  figure. 

0  A  14=126^  29\  O  A  24=108^  5',  0  A  f = 
126^  60',  (?  A  1=116^  48',  /A  «=132^  80'. 

1  A  1,  ^yr.^=106**  and  96**  45'.  Oeavage:  I 
and  O  indistinct,  i\  more  obvious.  G^tak 
sometimes  large;  nsoallj  minute;  occasion- 
ally  in  diveigent  groups. 

H.=2'5— 8.  Q'.=6-4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-^reen ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli- 
cate. Streak  greenish-white.  Translucent 
Fracture  uneven.    Bather  brittle. 


OcM^iiP-Siilpbato  of  ]6«d  oombined  wUh  otrbontto  of  oopper  and  lead.  Abaljiis  bf  Brooke 
(La): 

^  8  66*8  ft  0  8S-8  Cn  0  11*4=100  Brooke^ 

oomflpondingnetffy to  8ftB-f  tft C+OuC,  or  HOuC. 

Pyr.,  •to— B.B.  on  cfaarood  easfly  raduoed.  Partbdlj  aolabla^  with  a  aUgiit  eifervosoeiioe,  in 
nilric  add,  leaving  a  reaidne  of  anlphate  of  lead  (Bro<Ae). 

Oba. — Oocara  at  Tieadhina,  Sootiand,  aooompaoying  other  orea  of  lead,  In  omtala  with  nnarile; 
at  Bed  Qin  in  Oamberland;  alao  at  Betabanya  in  Hungary;  Taan<  in  tfaa  rum,  '  Said  to  oocor 
.at  Mine  la  ICottei  MiaaoorL    The  abofo  flgnre  ia  by  Brooke  of  a  Tifladhnia  oryataL 

487.  BBfiBLXTB.    Dr^te  DiifWaaif,  Ann.  Oh.  Fhya.,  Ix.  lOS,  1830.    Breelt  Ghdur^  8|fiL, 

S61,  1847. 

Rhombohedral.  IiAli=:98''  or  94^  Cleavage:  rhombohedral,  in 
ixaces. 

H.=:8'5.  G.=8'2— 3*4.  Lustre  pearly ;  splendent  on  a  aurfisice  of  frac- 
i;ure.    Streak  and  color  white. 

<taip^— CaB-fSBaB.    Analyala  by  DolMnqy  (L  e.) : 

BaBSHS    0aBl4-8Y6    OaO  6-06    Si  9-71    Si  2*406    Ca  1*58    ft  S-SlslOa 

C%B^— In  anall  wnmodifled  oryatala,  diaaeminated  on  the  aorftoe  a^  in  the  oaTitiea  of  t 
tqaartaoae  rook,  at  Beai^,  Franoe,  Dept  of  the  Rhone ;  alao  at  Badenwener  (Baden). 

Kmed  by  DnfMnoy  after  Mr.  do  Drie,  a  Hberal  patron  of  adenoe. 

Thomson  baa  analysed  another  oompound  of  the  aalphatea  of  baryta  and  lime  (Min.,  L  106X 
•oenaiattng'Of  tlD  of  the  Ibnner  to  28-1  of  the  latter ;  it  waa  from  Harrowgato  in  Yoitahire. 

'688.  nnUUmiTil.    Snlphato-trlcarbonato  of  Lead  pt  (fr.  Soaanna  mine,  Leadhilla)  Snoki, 
Jfid-Hr.  FhiL  J.,  iil  117, 188,1827.    Soiannit  iUl,  Handle  606»  1846. 

^^  Rhombohedral.    ^  A  5=94^  O  A  ^=138"8'; 

a=l-1068.  Observed  planes :  -2,  O.  *,  2, 4,  -1-4. 
0  A  2=lir  18^  O  A  4=10r  80',  2  A  2=72^30'. 
Cleavage :  O  easily  obtamed. 

H.=2-6.  G.=6-6— 6-65.  Lustre  resinous- 
adamantine.  Color  white,  ffreen,  yellow,  brown- 
ifih-black*    Streak  unoolore£ 

Pomp,    flame  aa  for  leadhflUta,    AnaMa  by  Brooke  (Lc): 
Boiphato  of  lead  87-8,  oaAonato  of  lead  78*5. 
Oyatala  iiEom  KartaoUnal^  aaal^yaed  by  Kotacbnbqr,  baving  0* 
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=6*52e— 6*58,  and  HiBnign  piobab^  tuaannito  raUier  thao  leadhillito,  afforded  him  (Koksdi. 
MiD.  RuasL,  76,  1858)  ^b§  S7-05,  ^b  C  74-2e=101*81 ;  and  ^bS  26'91,  ^bO  72'87=99-78. 

Oba«— In  attached  oryatala  at  the  Snaanna  mhie,  Lfladhilla  in  Sootlaud ;  at  Moldawa  in  Hnn- 
gaiy ;  KertsohinBk  in  ittberia  f  ormerljr  referred  to  kadhilltte^  the  oompomid  oiTBtala  of  which 
it  reaemblea. 

The  rhombohedron  J?  of  Busaimite^  as  it  ia  aasomedl^  Haidinger,  equals  verynearij-S  of  dree- 
hte,  which  it  is  here  made. 


689.  OOMmUlTB.  Oopper  Ore  of  an  anre  bhie  color,  composed  of  needle  crystals  (ft, 
WhealFroTidence)i^MM0v^Brit.MfaL,  iL18,pL12,tI,6,1802.  Salphato^Oiloride  of  Copper 
O&imd,  Bep.  Brit  Assoo,  1847.    OoDneUite  DamOt  Ifin.,  628,  1850. 

HexagODal.  0  A  1=126'*  SV ;  a=l-1662.  Obeerved  planes 
as  in  the  annexed  figure.  From  the  measurements  of  Maske- 
Ivne,  to=-i^^4.  Crystals  slender,  or  adcular ;  like  f.  626;  and 
also  hexagonal  prisms  {i-2\  with  the  pyrfunid  1. 


1  A  1,  ov.  summit,=78** 

1  A  7=148  10 

1  A  1,  adj.,=132  50 

1  A  ♦-2=188  63 

to  A  v)'=:168  60 


40'  wA  w''=137°  10' 

w  A  1-2=186  2 
w  A  7=166  64 
w  A  1=162  87 
7a  i.2=160 


Lustre  yitreous.    Color  fine  blue*    Translucent 


Wheal  Unilj? 


Oomp.— From  trials  by  ConneU,  contains  ozyd  of  copper,  sulphuric  add,  and  dilorid  of  copper, 
and  Bopposed  to  be  a  oompoond  of  a  sulphate  and  chlorid  of  copper. 

Basi^  soluble  in  nitric  or  muriatic  add. 

Oba.— In  Cornwall,  at  Wheal  Unity  and  Wheal  Bamsel,  in  slender  crystals,  not  oyer  j^is  in. 
in  diameter  and  ^  in.  thick;  ICaskelyne,  PhiL  Mag.,  lY.  xxr.  89,  whence  the  aboTS  figure. 


640.  QUk^UBBRXTB. 


Glanberite  Bnmgniart,  J.  d.  KL,  zziil  5, 1808.    Brongniartin  tf.  LeokfL 

Handh.,  210^  1826.  Y,  I)   ^ 


Monodinic.  ^^=68^  16',  7  A  7=88^  20',  0  A  14=136^ 
80' ;  a:h:  <?=0-8454  : 1 :  0*8267.  Observed  planes :  0 ; 
vertical,  7,  i-t;  hemidomes,  2-i,  f-t ;  hemioctahedral,  4,  ^, 
1,8,-1;  8-3. 


628 


<?  A  1^=111^  44' 

O  A  1=186  49 
0  A  8=88  67 
<?  A  7=104  16 


-1  A -1=116^  2C 

1  A  1=96  22 
8^  A  8-8=186  8 


Cleavage :  0  perfect. 

H.=2-6— 8.  G.=2-64— 2-86.  Lustre  vitreous.  Color 
pale  yeUow  or  ^ray ;  sometimes  brick-red.  Streak  white. 
Fracture  conchoidal ;  brittle.    Taste  slightly  saline. 

▼ar^— The  above  angles  are  from  Brooke  k  lODer.  Senarmont  (bund  (Ann.  Ch.  Fhys.,  m. 
XiXTi.  157)  /A/=82'  86'-83'  15',  0  A  1=187'  87',  Oa  8=89*  6',  Oa/=104'  62'-105'  17', 
-1  A -1=118*  ir-116*  SS',  M  A  Msl85*  20'. 
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OoH9r--K^frft4-iC^Bs8diliftt0arwdAM*l,iQlphiite<)fli^  or,  Bdiiliiiite  add 

67*6,  Urn  iO%  sodA  Sl*4.  AaabrM:  1,  Broniniaii  (L  a);  1,  y.  KobeO  (CML  Aul  KimdMo, 
Jahr^  MbL  184fi»  840);  t,  y.  Hraer  <Ber.  A6.  Wfen);  4,  HayM  (J.  KaL  H.  8o&  Boet,  ly.  4M); 
6,  Ulex(AiiiLGlLFhark,lnL61);  0,  Flatfii  (C  R,  IL  m): 


B 

(k 

JTa 

01 

9a 

1.  Tina  BnUa 

68-6 

20-8 

28-3 

slOOBrangnlart 

2.  Berditesgaden 

6'ra9 

21-04 

21-27 

=90-60  KobelL 

8.  Ifldil 

67-68 

^0-37 

21-87 

0-31 

=100-07  Hauer. 

^  TbruMft 

67-88 

201(8 

81-32 

0-14=:99-88  Hayw. 

6.        " 

66-0 

jTa  8  60-60 

21-8    ^ 

' ^B  8-6=100  Uler. 

0.  YarengeyiDe 

Oa  848-78 

day  0-40=99-68  PiaanL 

Na  6  waa  mixed  with  aome  nleiite;  No.  6  waa  briok-ied,  iMaUe^  and  reain-Uka 

TjTmf  «ta— B.fi,  daoropilafcea,  tarns  whita^  and  ftiaea  at  1-6  to  a  white  enamel,  ooLonng  the 
flame  intenaelj  yellow.  On  charooal  ftises  in  O.F.  to  a  dear  bead;  in  R7.  a  portion  is  abeorbed 
by  the  durooal,  leaying  an  inftuiMe  hepatic  reoidne.  With  soda  on  chareoal  ghrea  the  readJon  for 
Bulphnrio  acid.  Sohdsfe  in  mnriatie  add.  in  water  it  loaes  its  tntnapafenoy,  ia  partially  diaiohed, 
leafing  a  reaidQe  of  sulphate  of  lime,  and  in  a  lai|^  ezoesa  thia  ia  oooplete^  diaaohred.  On  loog 
e^osure  absorbs  moisture  and  falla  to  pieces. 

Oba^— In  orystalB  in  rode  salt  at  Villa  Rubia,  near  Ocana,  in  New  Oastile;  alao  at  Anssee,  in 
Upper  Anstria;  in  Bayaria;  at  tfaa  saU  minea  of  Yio,  hi  Fianoe  (0  A 7=104*  11\  Daflr.);  tt 
Yarenffeyillei  near  Nancy,  a  red  yariety  in  salt  with  polyhaUte  and  anhydrite ;  and  at  Borax 
Lake,  Oalifomia,  In  bine  day,  at  a  depth  of  40  ft,  having  been  obtained  in  an  Arteaian  boring. 
Proyince  of  Tarapacs.  Fern  (affording  the  above  figure  and  8en8rmont*s  angleeX  with  ulezite. 

▲rtli:^--Onthearttfldalpreparatlonofglanb6tite,  J.FritEsdie,J.  pr.  Oh.,  lxz!L891.  Ondyil. 
Benarmont^  Ann.  Ch.  Phys.,  ILL  xzxrl  167. 

641.  ULKABSrVB.  Snlphate^MMmateof  Lead  Brooks,  Ed.  FhE  X,  iiL  lit,  1820.  LansiUie 
Bead.,  Tr.,  ii  368,  1838.  DiozyUth  BreWk,  Char.,  1832.  Eohlenyitriolbleiapath,  HalbTitriol- 
blei,  Oorm, 

Monodinic.    /A  7=85**  48' ;  i-i  A  i-Sl  froiitj=49**  SV,  Gr^;  0  A  -1-t 

=120''  45'.  rlane  ir^  nsuaUy  roxmoedL  and  the 
689  crjBtals  aggregated  lengthwise,  and  Beldom  dis- 
tinct.    Oleava^ :  O  perfect ;  -1-*  less  perfect. 

H.=2-2-6.  G.=6-3-7;  6-3-.6-4,  Thom- 
son. Lostre  of  the  cleavage-face  pearly;  other 
parts  adamantme,  inclining  to  resinons.  Streak 
white.  Oolor  greenish-white,  pale  yellow,  or 
gray.    Transparent — ^tranducent. 

Oompu— ^b  B + ^  C=:Salphate  of  lead  68*16,  carbonate  of  lead  46*86.  Analyaea :  1,  Brooke 
(L  a);  8,  Thomaon  (PhiL  Mag.,  IIL  zy.  402): 

1.  Carbonate  of  lead  46-9         Sulphate  of  lead  631=100. 

8.  "  "    48-04  "  "    43-96=100;  a.=6'3197. 

PyTi,  e«o.— B3.  on  charooal  eaaily  reduced.  Partially  diaadlyed  hi  nitric  add  with  efferves- 
cence, leaying  a  reaidne  of  aulphate  of  lead  (Brooke). 

Oba«— AtlieadhOla,  Lanarkshire,  Scotland,  with  caledonite  and  anaaanita;  of  twj  me  oeea^ 
rence.    Hanriye  hi  Siberia,  and  at  Tanne,  in  the  Ears;  ai  Biberwviar,  Tyrol 

042.  OROOOITB.   Noyamfaiera  Fhimbi  J.  0.  XelbniM,  Acad.  FeCrop.,  1V66;  PkHas,  YprigM. 
1770,  iL  836.    lOnera  PlomU  rubra  WaiL,  Ifin.,  1778.    Bothea-Blaien  Wtm^  Ann.  Kanaa, 
296,1774.    Pk«ibrougeilb02«ari;  J.daFhy8.,zxxiy.  1789;  Foiifiie^ 
and  X.dePhya.,zly.  898,  1794)  zItL  168,  811, 1798.    Flomb  ohrooiat4  JS,  Tr.,  Itt.  180L   Oso- 
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Of  LBid.  QhraBMBrai  EM,  Bdcbranit,  COaoabteiaiiitii,  Oirii,  Erilodaoai  Ai«m^ 
Handb.,  1086,  1818.  Orooobe  BaUL,  Tr^  iL  669, 1833.  Gbxsoisit  v.  Kob.,  Onmds^  282, 1888. 
Erokdt  AvOft^  Handle  iL  262, 1841. 

Monoclinic     t7=7r  37',  /A  /=93^  42',  0  A  l-i=188^  10' ;  a  :  S :  c= 
0-96607: 1:1-0414,  Dauber.    Ob- 


served planes:  Oj  not  common; 
vertical,  /  ^common),  vi,  14  (not 
common),  i^,  i-2,  ^,  H » ?  ^  9  *-*, 
?i-|;  clinodomes,  i^,  14,  f  f-i^  24; 
hemidomes,  6-i,  6-i,  4-i,  t  i-t,  8-f , 
?f  i,  H -H^-i,  |.^,-4-f,HK 
-14  ;  orthodiagonal  hemipyra- 
mids,i,il,-l,-|,f-t,-4j4,-2, 

-.4  4  -    JUL  .       4  t  •   lli  -^^i  •  MM 

44;  (Hi  2-8,  -8-2,  -i-2,  8-^ 
(=f8-2);  3-Y;  5-1;  JjM^;  4-5, 
f3,  8-3,  f-3,  6-3,  9^,  -12-3 ;  -t^ 
(=!  4-3)  ;  -HJi  ;  H  ;  Y^ ; 


KO 


6S1 


TTnlfl. 


TMi. 


Bnsa. 


18-4,  *-*,  -2-*;  H,  184; 
-11-11;  JJLU;  17-84;  clin 

-H;  »H;  «;  -H;  -V4;  -fh  H;  -fS;  »V-3o. 


r«,  5-6:  8-6;  «f7,  -7-7;  -8-8;  9-9,  -9-9; 
odiagonal  hemipyramidg,  }8-i,  {-i,  |-i,  -|-i; 


/Aa=188'9' 
C>  A  v»=:102  88 


O  A  24=118'  1' 
«-»  A  «-i=56  10 


-1  A -1=119°  12' 
1  A  1=107  88 

Cleavage :  /tolerabty  distinct ;  O  and  14  leee  bo.  Sorfaoe  /streaked  lon- 
gitodinallj ;  the  faces  mostly  smooth  and  shining.  Also  impetfeotly  oolnm- 
nar  and  granular. 

H.=2*5— 8.  6.=5*9— 6-1.  Lustre  adamantine — ^vitreons.  Color  vari- 
ous shades  of  bright  hyacinth-red.  Streak  orange-yeUow.  Translacent. 
Sectile. 

▼•r<— Daidtwr  dvM  tlM  foDowiDg  obwn«d  tudeafor  a  iMMmuaberofciTitatofromBncil, 
Unit,  and  tba  Pl^ppinee  (Bar.  Ak.  Wien,  zUL  17, 18M) : 


BnzO. 

Urals. 

Philippines. 

/(«l)A/(«l) 
/(m)A-l(0 

W*ir-88'48' 

»3'22'-88'45' 

93'80'-98'67' 

146  86-145  46 

146  4-14A  61 

146  27-146  40 

-l(ftA-l{0 
0(6)Al-4(«) 

119  28-118  63 

119  20-118  66 

119  20-118  62 

138  14-188  8 

0(c)A8^(») 

97  44-97  36 

0(e)  A  I(m) 

99  U-99 

From  hia  nnmerooa  exact  meamireiiienti  he  deduoea  for  the  angle  (7,  er  the  inclination  of  the 
axia,  in  the  Braiilian,  77*  14'  28" ;  the  Uralian,  77«  31'  20" ;  thePhillppine,  77**  28'  27".  Enpflfer 
made  tfaia  an|^  78°  1';  Brooke  k  Miller,  77°  65';  Haidfaiger  obtained  from  one  oorstal  77°  10' ; 
and  bj  deducttona  ftom  other  meaanrementa  <^4  crTstala  77*  29'— 77*  67'. 

Donber  g^ires  flgnres  of  flftr-foor  diflbrant  erjatak.  The  BraiQian  have  nBaa^T  the  plane  4-i; 
aad  an  extreme  Tuietgr  of  HJm  form  Is  ahofwa  in  t  632.  One  f»rm  from  the  Ilimmnnea  ia  the 
fVmdamenml  ootahedron  1,  -1 ;  another  i;  -1,  or  /;  -1,  t-i^  in  alender  priama ;  while  othera  approadi 
the  TTralian  in  form. 

Oomp^ft  Or=Ozjd  of  lead  68-9,  duromie  add  8M=100.  Asalysea:  1,  Fftff  (Sohw.  J^ 
ZfUL7t)}  2^Banelfa]sabsmL6^: 


1. 
1 


Or  81*785 
81-60 


l^b  67*912=99*647  TtUL 
68-SOslOOBeneliDS. 
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TcuqiMfiA  AmqtowI  tbe  mtMtknmkm  in  tiiit  miBanl  in  1YM(L  o^  l^H  ItN,  Mi  IL 
M-il  78t). 

Pyr^  •to*— In  tbe  dosed  tube  decrepitatai,  blickeni,  bat  reooren  itaoriicinA]  ooloron  ooqUb^ 
B.B.  ftiflM  St  I'ft,  and  on  oharooal  ia  lednoed  to  metaUic  letd  with  doflagratioQ,  iMTiag  a  t%M» 
ofchroine^izjrd,  andgiTingaletdoottting.  Withaattof  photphornsghrettnaoMnU^rMabiid 
in  both  flamea.  Fused  wiUi  bianlphate  of  potash  in  the  ptatmnm  spoon  forms  adsik  nolBtMHt 
which  on  solidifying  becomes  reddish,  and  when  cold  menisb-ifhite,  thus  dilBBiing  ftoai  ladt 
nite,  idiidi  on  simikr  treatment  girea  a  jeUow  mass  (Flattner). 

Oba.— First  found  at  Bereaof  in  Sbwia,  in  ctystals  in  quarts  veins,  or  intersediiif  paaor 
granite;  alsoooonrsatMnrsinsk  and  near  NlsdmeTagflsk  in  the  Ural,  in  nairow  veins,  tniiwifair 
decomposed  gneiss,  and  aasooiated  with  gold,  pjrite,  galenite,  qnazti,  andTaDqQsKniU;iBBn4 
at  Congonhaa  do  Oampo^  in  line  crystals  in  decomposed  gnmite ;  at  Retsbanya  in  Umpij, 
at  the  mine  of  St^  Anthony ;  ICddawa  in  Hunganr;  on  Loaon,  one  of  the  Pfainppbei,  whtm 
crystals  were  received  by  the  author  hi  184S,  from  Bl  Senor  Boacas  of  Manila,  and  undmlood  t» 
be  from  the  northern  peninsula  of  lAaon ;  according  to  Dr.  Hoc^stetter,  at  the  niais  af  libe^ 
in  the  Province  of  North  Oamarinea,  on  Uie  aoutheMtem  peninsula  of  Loaon  (Daaber). 

Hits  species'  was  first  noticed  by  Lehman  (L  c.).  The  name  OroeoOe  is  ftom  t^imt  i#n 
Btrthier,  hi  1831,  gave  the  word  the  bad  form  OvooiN^  whidi  too  Kobell  altered  (to  nsto  ft  eas- 
Ibrmable  to  ordinary  mfaieralogical  nomendatnre)  hi  1838,  to  Oooointe,  and  BrelttianI,  ii  IMl 
to  OroeoUe  (Krokoitl  and  v.  fobeU  also  to  tills  last  mentioned  form  in  his  later  woAa  Ha» 
mann's  Oallochvme  has  the  priority;  but  aa  the  name  is  a  poorer  one,  not  mhierakfleil  islDn^ 
snd  the  spedes  was  not  one  faistitnted  hj  Hsusmann,  we  allow  Oroarite  to  stand. 


«43.  FHCBNIOOOHROrrB.    Hdanocfaroit  Bemaim,  Pogg.,  zzvffi.  161,  1883. 
ohroit  Gloekdr,  Omndr.,  611,  1839.     Subaesqukhromate  of  Lead  Thorn.    FboBsUI  SaC 
Handb.,  604^  1848. 

Orthorhombic  ?  Cr^tals  nsuallj  tabular,  and  retaeularly  interwofs. 
Cleavage  in  one  direction  perfect    Also  masBive. 

H.=3— 8*5.  0.=5*75.  Lostre  reBinons  or  adamantine,  glimmerisg. 
Color  between  cochineal-  and  hyacinth-red ;  becomes  leman-jeUow  on 
exposure.    Streak  bride-red.    Sabtranslncent-— opaque. 

Ccmp^Pt^  <V=C!hrQmio  add  13*1,  protonyd  of  lead  'r6-9=100.  Analyris :  Hmbsbb  (Pkff, 
zzviiL162): 

Ohromio  add  13*81  Plrotozyd  of  lead  76*69=100. 

The  same  lesnlt  was  obtshied  hy  a.  Boss  (Jahib.  MhL  1839,  675> 

Pyr.,  ato^^RB.  on  charcoal  ftises  readily  to  a  dark  mass,  which  is  crystaHinewboaooU.  h 
BJr.  on  diareoal  gives  a  coatfaig  of  ozyd  of  le^d,  with  globules  of  lead  and  a  reaMns  of  «bm»' 
ozyd.    Gives  the  reaction  of  dSrome  with  fluxea. 

Oba^— Occurs  hi  limestone  at  Bereeof  in  the  Ural,  with  oiocotte,  vanqndhiitfiy  pjtman^ 
andgalenite. 

Named  Mskma^troUe  by  Hermann,  drom  ftiUs,  btadc,  and  xf^  ^ohr.  Jk^  as  the  ecloftiM 
and  not  blaolE,  and  the  name  is  tfierefore  folse  to  the  spedes,  Qlodcer  changed  it  le  JTfcaw'f^ 
ite,  from  f0(»tM^  deeprtdf  and  xf*m ;  and  hi  this  he  is  foOowed  by  Hsnsmanw  The  ibtaa^ 
form  phaniGik  is  bad,  because  it  is  too  mudi  like  the  name  of  another  mhwral,  fkmteik 

644  ▼AnQraUMITB.    YauqueUne  JBbfx,  Afh.,  vL  100, 18ia    TaQqiM&nitaAnL,E4«> 
lihL  Paris,  101, 1819.    COiromateofLeadandOopper. 

Monodinic    Crystals  usuallj  minute^  irr^ularlj  aggregated.    Twios: 

annexed  figure ;  composition-nu)e  a  plane  on  the 

*••  acute  solid  angle :  O  A  <?  (of  the  two  indindwli) 

=184**  80' ;  5  A  «=149''  neariy.    AlBorenifcra 

or  botryoidaL  and  granular ;  amorphous. 

H.=2-5--8.  G.=6-6-6-78.  Loatie  •dmt^ 
tine  to  resinous,  often  faint  Color  green  to  brovn, 
i^ple-green,  siskin-green,  oliy&greeUy  ochre-brown, 


Digitized  by  VjOOQIC 


ASHTBBOim  BUIiPHAnB,  0HBOMATE8.  881 

liver-brown  ;sometimeB  nearly  black.  Streak  greenish  or  brownish.  Faintly 
translucent — opaque.    Fracture  uneven.    Bather  brittle. 

OoflW.— Ou'  Oh+S  W  Ot«=(Oii,  Pby  Or>=ai7d  of  ImmI  61'^  (ajd  of  wppeat  101K,  ohramio 
add  27-7=1001    AiiAljBisiyjBeneUuB  (L  a): 

Cr  28-$8  ^b  60-8t  Oa  10-80=100. 

Pyr.,  tie.— B3.  <m  ohaiootl  Bligfatily  iDtouiMoee  ud  ftiaet  to  a  grtj  sabmetallic  globule,  yiekUiig 
at  tbe  same  time  iman  globulea  of  meiaL  With  borax  or  salt  of  nhoanboraa  aflbrda  a  groon 
tranaparent  glaaa  in  the  outer  flame,  which  in  the  inner  after  cooling  la  red  to  black,  aooording  to 
tbe  amoont  of  mineral  in  the  assay;  the  red  odor  ia  more  distinct  with  tkL  Partlj  aolable  in 
nitric  add. 

Oba.— <yocars  with  ococdte  at  Beresof  in  Siberia,  generally  in  mammOIated  or  amorphoos 
maaaea,  or  thfai  cmats ;  alao  at  Pont  Qiband  in  the  Pay  de  Dome ;  and  with  the  crocotte  of 
BranL 

At  tbe  lead  mine  near  Sing  Sfaig  it  has  been  found  by  Dr.  Toney  in  green  and  brownish-green 
mammiUary  conoretiona,  and  idao  nearly  polTerolent;  and  at  the  Peqna  lead  mine  in  Lanoaater 
Oo.,  Pa.,  in  minute  otyatala  and  radiated  aggregations  on  qnsrta  and  galenite^  of  siskin-  to  apple- 
green  color,  with  cemaaite. 

Named  after  Vanqoelio,  the  diacorerer  of  the  metal  ohrominm,  and  also  the  first  one  to  notice 
the  oyatala  of  thia  spades  (J.  d.  M.,  Na  YI.  L  760). 

John  describes  a  greeniah  or  browniah  ehrtmO'photphoUe  of  lead  and  eopptr  (chromphosphorkup- 
f^rUeiapath)  from  Bereaof,  SCberia^  aa  ocooning  in  small  crystalline  conoretiooa,  haring  the  sur&ce 
ooTered  with  capillary  prisma;  H.=2~3;  opaque  to  aubtranalucent ;  fracture  uneven;  nowder 
dull  greenUh.  Analysis  afforded  (Jahrb.  Min.  1846,  67)  ^b  Cr  46-0,  ^b  19^  Oa  11-SO,  P  4*10, 
Or  7*60,  manganeae  1r^  fi  1*78,  impuritiea  11*43.  To  a  large  extent  sdubie  in  nitric  or  muriatio 
add.    It  is  probably  only  an  impure  Tanquelinite. 

646.  JoflSAin  BreUk,  (B.  H.  Ztg.,  zrii.  64^  1868).  From  Bereaof.  oocnrrinff  in  amall  orange- 
yellow  cryatala  with  vauquelhiite.  Deaoribed  aa  orttiorhombiu,  with  /A  /=  110^— US*",  and  traoea 
of  priamaiic  deavage ;  tlie  Inatra  between  Titreona  and  wucy ;  atreak  dull  yeUowiah-white;  H.=: 
3*(>;  Q.=6*a.  Aooording  to  Plattner,  it  givea  the  reactiona  of  chromio  add  and  ozyda  of  lead 
and  sine 

646.  PBTTKOITB.    FMcdt  ^.  Auttny^  Jahrb.  MIn.  1867,  467. 

Isometric.  Oommon  form  the  cube ;  also  f.  6,  and  t  6  with  planes  of 
the  dodecahedron.    Cleavage :  none  distinct. 

H.=2'5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  nneven.    Taste  sweetish. 

Oomp.— Anaddaulphateof  iron;  0.  ratio  for  i'e  :  9e  :  B  :  fi=l-6  :  18*6  :  27  :  VX  ADowing 
for  some  hydrated  ozyd  of  iron  as  fanpurity  (about  10*6  p.  a,  as  1*61  of  water  would  require  0*1 
of  9e  for  Umonite)^  the  Ibnnnk  may  be  (te*,  9e)  B*,  with  te*  :  fesl  :  7.  Analysis:  A. 
PsaUnyi(l.a): 

B46-3S  9e  44*98  ^e  6*66  $1*61=98-41. 

Pyr.,  eto^-In  a  dosed  tube  yields  water.  B.R  on  charcoal  yields  a  magnetic  masa;  with 
soda  giyea  the  aulphuric  add  reaction.  Wholly  soluble  in  hot  water,  with  a  depoeit  of  a  flooon- 
lent  reddiah-brown  predpitate.    Soluble  in  dilute  muriatio  add. 

Oba.— From  Kremnita,  in  a  brecdai  along  with  iron-TitrioI  (melanteriteX  hi  crystals  from  the 
siae  of  peas  to  millets,  and  in  grains.    Named  after  Bergn^  t.  Fdttko. 

647.  AXtHMIAN.    BrmOL,  B.  H.  Ztg^  zyiL  63, 1868. 

Khombohedral  t    Crystals  microscopic.    Cleavage,  traces.    Also  massire. 
H.=2— 8.    G.=2-702— 2-781.     Lustre  of  small  crystals  yitreous;  of 
masses  weak.    Color  white.    Subtranslnoent. 
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Ooap^Sl  9*  (r)=SiilpbQrio  add  90*9,  afaimiiui  891.    AoeordSag  to  lT«MdataBr% 
tions  (I  e.\  oontalns  37-68  p.  a  of  alumina,  with  sulphuric  add,  and  no  water. 
Pyr.,  ato — B.B.  unaltered;  onlj  hygroacopfo  water  giTen  oS,  but  at  a  hi^h  t 


phuric  add,  whidi  mar  be  detected  by  litmus  paper,    mth  cobalt  aolntioii  ama  Una. 
Oba.— Ifrom  mhies  m  the  Stem  Ahnagiera,  southern  Spain. 


HYDROUS  SULPHATES. 

AJEtBANGElCBNT  OF  TH£  SPECrB& 

L  Oxygen  ratio  for  bases  and  add  1 :  3 ;  tiie  spedes  ooodng  imdier  liie  f» 
eral  formula  fi8+^  &%  fiB*+n  aq,  or  (B*, U)E*+n aq« 

1.  Oontsin  amiiKWiiuin.    Orthorhombic^  with  /A  /=100*— 108*. 

660.  ILisoAcarm  KH*OS+fi  60a|0iKErH4)t+aq 

661.  BOUBBDIOAULIXZI      (?)NH«0,  li[gi  5,  & 

662.LKioimzi  (]Sra,£;NH«0)B+2&  Be4e4(Sra»K,]SrH4),+Si« 

8.  Contain  so^um,  without  magnesium,  caldam,  or  iron. 
663.  ¥TBABn.in  £ra8+10£[  6ea|0t|Kai+lOaq 

3.  Oontafai  oaldum  or  magnesium,  with  or  without  the  alkaUne  metals;  lees  than  4  of  ftfti  1 

ofS.    Hoooclinio  or  orthorhombie. 

684  Qtfsum  CaB+3£[  6e,|e,|€a+laq 

666.  EnsiBin  AgB+fi  Set|e,p^+aq 

66a  POLTHAUXI  (}Ca+i%+it)B+ift  Seje,KiK«+|€a-hiX8H4i4 

667.  ICiMAxm  (}Ca+{]ilg+iS)S+ifi  6et|e.KiK«+i6a-^llW+ii| 

668.  FunMwiBmi         (i%+i&)3+8£[  Be4e4(iK«44i^)'i^t«4 

669.  BLOEDin  (iftg+i]Sra)B+2£[  6e,|e4(iNa«+ii^HS«l 

4.  Bases  and  water  as  in  section  8.    Crystals  tetragwud. 

660.  Lowmn  (i]i[g+ifra)B+lifi:  6eje4(iKa,+iiV-i>4s9 

6.  SPSOMTTB  GBOUP.    Contafai  magueshmi,  bun,  manganese^  eta;  4^7  of  fi  to  1  of  & 
Orthortiomblo; /A/=90''— 93\ 

661.  BPSQian  llgB+7fi:  6e4e^pCg+7aq 
66i.  Taubohoi              <'eB+7fi  60.|e4Fe+7aq 

663.  FAUsnnn  (|ttn+iAg)B-i-6fi  Se4e4(il|g+|MB)-fia| 
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6L  OOFPJBRAS  OBOUP.    Buio  elements  and  water 

Minmotioofi.   Uanodisk^wiai/A/s? 

89^-93'';  ortridinia 

J'eB+Tfl 

Set|Oa|9»+7aq 

66A.  FUAHin 

(l'e,Ou)B+^a[ 

Se.|e,K5Vj,6a)+7aq 

eae.  QoauanM 

2nB+7fi 

Be.ie.pn+tAq 

M7.  BuBmn 

OoS+ffi 

Be,|e.|€k>+taq 

0ea  MoBnoecn 

SriB+^fi 

eejetpH+Taq 

699.  Qealoakthizi 

CaB+5£[ 

se,|e,|eu+6aq 

1.  GYA^OOHBOITE  GB0X7P.    Contain  copper  and  potaaafaim. 
670.  CTAvoanam       (i&+i0a)B+3fi  fiet|OtKi*s:t+i€fa)-i-8a| 


B.  Sui^^haim  cf  JSIementa  in  ihs  Setqitioaoyd  9^ 
8.  ALUKOQBir  GBOUP.    0.  ratiofor  1^  Si,  &=!  :  3  :  9  tol :  8  :  la 


67L  ALuiocnnr 

678.  OOQUDCBm 


SlB*+l8  a 
FeB«+9fl: 


set|e«|^^+eaq 

SOs|es|/?Fe+8ac[ 


9.  ALUM  GROUP.    0.  ratio  for  ^  9^  B^  &=!  :  8  :  U :  24;  for  bases,  add,  and  water,  1 : 
3 :  6.    Crystals  isometria 


678.  TmsBaamasm 
674.  KAUXm 


(i(HH*0)»+lSl)B«+18a 
(it«+fSi)B*+i8ft 


Be,|e,Ki(NH«),+f/9iti)+6aq 

8^t|e,Kis,+f^Ai)+eaq 


10.  YOLTAITE  GBOnP.    0.  ratio  for  ^  S  not  1 :  8;  for  bases,  add,  and  water,  1:3:4 
Crystals  isometria 


676.  YoLTAHS 
676.  BLiiom 


(*e»,Fe)B*+12fl 


Se,ie,Ki*6|i9Fe)+4aq 


11.  HAIiOTRICmTB  GBOUP.    O.ratiofor  Ik,  I^B,ti[=l :  8: 12:  82;  fbr  bases,  add,  and 
water,  1 1  8 :  H.     Crystalliaation  orthorhombio  or  monocHnic,  usually  fine  fibeons  or 


Tbis  group  is  related  in  ratio  to  the  Alum  group,  it  diflbring  only  fai  22  instead  of  84  of 
water.  But  the  real  dlfflBrenae  may  be  mudi  greater,  and  this  is  rather  to  be  infared 
from  the  unusual  ratio  for  the  water.  If  8  of  the  22  of  water  are  bado^  the  0.  ratio  for 
bases  and  add  is  then  1 :  2,  and  for  bases,  add,  and  water,  1 :  2 :  31.  The  formulas  of  the 
spedes  bebw,  based  on  this  ratio,  would  have  the  general  form  (i(B,  fi)'+i  21)  B*+10 
fi;  or,  in  the  new  system,  Be|ei|(i(Ht,fi)+i^M)+81aq. 


677.  MxKDOBsn 

678.  Piocnorem 

679.  ApjOHHin 

680.  Boemuanm 

681.  Halotrigbibi 


(iJTa'+iSDB'+ioiia: 

(i»g«+l5l)B«+i6ifl 
(ittn*+fSl)B*+16i]a[ 
(i(an«,  4g)+til)B»+16jfi 
(ii*e'+fSl)B'-fl6iB[ 


Set|e,KiNa.+l/?Al)+5iaq 

S0.|e,|a(lfn,l^)4-|^RH64 
Be.|e,KiF6+tM])4-Hiq 
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684  axT^am  ookfodvdb. 

IS.  BODCBRITB  GBOUP. 
683.  BaDonan  (i fe'+f  Fe)  B*+12  fi  fie.|e.|(i Fe+«/?Fo)+3 «q 

n.  Sulphates,  with  oxygen  rado  of  bases  aad  aoid  1  to  less  than  3 ;  not  con- 
taining Copper  or  Uraniam. 

The  oopper  and  nianiom  hjdroiis  solphatos  are  of  uaoertain  fonxmlas,  and  are  Cherefore  placed 
b7  tiiemaelTes.  There  is  also  much  unoertaintj  with  regard  to  the  tme  formnlas  at  the  species 
here  indaded,  on  aoooont  of  the  doubtftil  relations  of  the  wator. 

1.  0.  ratio  for  bases  (no  water  indaded)  and  add  a :  5,  S  :  8,  8 :  5. 

683.  OoFUPiTi  9e*S*+12ft(orl8fi)  S«0t|ei«|9Fe«+iaaq 

684.  aAUOHDin  9e*9*+Hfi  fie|e«  |9Fe,+4aq 
686.  FEBSorraoon  ye'S'+SYiat  fi»e«|ex,|/9Fe«+8f aq 
686.  APAnun  9e*S*+2fi  S»e4e,«p^+2aq 

2.  0.  ratio  for  bases  (no  water  faiduded)  and  add  1 :  2. 

681  BOTRTOOBT  (i  *e«+ 1  Fe)  B«+9  fl  S.  e,|e.K9e,  iJFe),+»  aq 

3.  0.  ratio  of  bases  (water  ezdaded)and  add  1 :  1}  to  1 : 1;  bat  if  some  water  be  made  basics 

1 :  1  for  all,  as  in  the  fonnulaa  below. 

688.  ALUMDrm  Si  S + 9  Ifit  6|e«|(7^+9  aq 

689.  ALUNixa  (i(£:,fi)*+f  Xl)B+fiC  S|0.Ki(K.,H«)+f>9AD.+aq 

690.  L5wMira  (J(4,fi)«+tXl)B+lffl  6|e.K«K..H.)+«^Al),+Uaq 

691.  jABOSixa  (i(fi;tra,d)*+f9e)S+Uft  6|e.|(i(B„H,)+.f^).+Uaq 

692.  CABPHoaiDiBin  (ifi['+|9e)9+2fi  fi|e»KiH«+f/^e)»+Saq 

The  spedea  OopiapUe,  IMmmdUe,  Mfnfirrite,  Botryogen,  may  be  here  indaded,  if  part  of  the 
water  is  baaia 

4.  0.  ratio  of  bases  and  add  1  to  less  than  1. 

698.  PARALmmn  SPB+15  A  ffM^  et|0«|S+U  aq 

694.  PUBOPHAanxa  r(Sl,Pe)*3+]6]a[  ^(i4Fe)«e»|ea|8+lSaq 

695.  WnsfXBMJFram  SPB+lOfi  Ml«0je,|8+lOaq 

696.  GLOonam  9e^S+6ft  i9Fe«e«|e»|S+6aq 

697.  Lampbofhanct 

nL  Sulphates,  with  oxygen  ratio  ofbases  and  aoid  1  to  less  than  3.  Oontam- 
ing  Gopp^,  Lead,  or  TJraniam. 

Bj  making  part  of  the  bases  aooeasory  hydrates,  instead  of  basic  to  the  add,  tiie  formalu 
migr  be  yaried  od  KbUmn.    Only  one  of  the  possible  forms  is  here  giTen. 

1.  Oontaining  lead  or  oopper.  , 

too.  Uxuasm  ftS+Cnlfit 

701.  Bbooeahixi  CaB+2iOa£[ 

loa.  LAsann  OaS+sCafit+fi 

703.  OTAjmmoaam  OuB+(Oa*  Sl)a*+I2ft 
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%  SolpihatM  of  TTianiimi. 
1.  DntmOphatm, 

706.  JOBAXXOB  ({(tr*,9)+iCa')B+lift 

?()«.  UBAVOOHALOm    (f  (tT*,  ^  +  i  Oa")  S  +  i0ttB  +  9fi 

707.  ItoMiwra  (?)(iC+iCa^B+7itt 


S|e.Ki  6»+KF,  W)).+Q+9  aq 


2.  Subw^phcUes, 

708.  Zipprara 

709.  Yoeiuifm 
7ia  UR^ooHxn 


(6,6aVB*+8fl(or6fi[) 

(tJ«,»)'B+«fl: 


(611, 0W)9  e»|eitiS>+8  (or  6)  aq 

(^,^F),e,|e,|»+aaq 


lY.  TELLURATBS. 

711.  MoHTAnzi  fiiT64>2]a[ 


9e|e4AI.+S«q 


Appendiai. — SiLnrATai  f 


718. 


660.  BCASOAOmraU  MMcagni,  Dei  lagoni,  eto^  in  Stona,  1770.  Sal  ammonlao  vitrioiiqiief 
8al  ammoniao  secret  de  Glauber  (fr.  Sdfittaia  near  Hiaplea),  Soffe^  MtOn  L  62, 1777.  Anunoniaque 
8nl£ett^j^.    Sulphate  of  Ammonia.    Uaakagnin  Zml,  Tab.,  40,  75, 1800. 

Orthorhombic    /A  /=10r  40',  ^  A  1-^=122^  66',  a:b:  o=l-8487  : 
1 :  1*3680.    Cleavage :  i4  perfect ;  0  imperfect 

62'       i-IAi.|=liri6' 

i  A  J,  over  /,=87  26 


<?Ai^=160^  84' 
<?AfS=126  84 


i-J  A  fl,  bafl*,=68*' 
f4AfS=118  62 


XTenally  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*6.  G.=l*72— 1*73.  Lustre  when  crystallized,  yitreons.  Color 
yellowish-gray,  lemon-yellow.    Translucent    Taste  pungent  and  bitter. 

Oomp.-NH«OB+ft=:Siilphnrio  add  63'3,  ammonia  84*7,  watar  12-0=100. 

Pjr.,  oto.— In  the  doeed  tobe  yielda  water  and  is  anbUmed ;  with  lime  girea  off  ammonia 
Tapora.    Disaohrea  readilj  in  water,  and  giyea  with  baryta  salts  a  predpitate  Inaolnble  in  adds. 

Obsj  Oocora  about  yoloanoes.  in  the  flssnrea  of  the  lava^  as  at  Jfitna,  Yeaavius,  and  the  liparl 
Isles,  and  is  also  one  of  the  prodiKts  of  the  oombnation  of  mineral  ooaL 

Named  after  Profeasor  MaacagnL 

661.  BOUBSmGAULTITB.    R  Bkhi,  0.  R,  lyiU.  688, 1864. 

A  aulpfaata  of  ammonia  with  part  of  tiiia  alkali  leplaoed  by  magnesia.   Gnrstala  resemble  thoie 
of  maaoignine,  but  isomorphism  with  that  speoieehaa  not  yet  been  established. 
Oooors  about  the  borio  add  Ibmardea  of  Tuscany. 

66g,  ItHUOWTML    TVT  JI  Ayler,  Am.  J.  Sd.,  H  zxfL  278, 1868. 

Orthoriiombic.    In  prismatic  crystalfl,  long  or  short    /A  /(calo.  from 
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M6  OQCtdBir  COKPOHTVM. 

iri  A  t-5)=:108^  12',  <?  A  l.f=lir  r ;  /A  i-5=160%  t-l  A  i-a=115*,  fi  ^H 
=127**  30'-128^,  or  over  U,  62^-52^  80',  Dana. 

H«=2— 2*5.    LnBtre  vitreouB.    Oolorlees,  when  pnrey  and  traneparent 
Taste  Baline  and  ratiher  hitter.    Permanent  in  the  a£r. 

Oomp^-*&B+2]8[or(($a,]ft)k£rH«0)8+2fi:    Analytfls  by  Taylor  0.  a): 


B 

NH*0 

JTa 

ft 

a 

u^i 

12-94 

17-66 

8^7 

19*46 

Wtth  2-SO  omnio  reodue,  0*11  inorganio  id.  and  1^  iroM. 

r.,  •to^^-Only  partiallT  raMimed  in  the  doted  tube,  but  otherwiae  reaofca  like  mawcagnitB. 


Onkr-From  the  OKwe  of  Jmb  Piedraa,  near  OomaTagua,  Oentral  AsMrioa,  imbedded  in  a  btaflk 
maaa  made  np  of  the  excrement  of  beta.  The  oryatala  often  have  a  coating  of  oiganic  matter. 
The  oav*  ia  worked  for  the  nitre,  wliioh  the  earth  of  the  floor  near  ita  mouth  aflbrda  bj  lixiTifr 
tion. 

Kamed  after  Dr.  John  L.  Le  Oonte. 

An  artifloial  aalt  of  aimilar  general  formnla,  but  having  ammonlft  and  potedi  aa  tti  baaei^  is 
well  known  (QmeUn'a  Oh.,  iii  119). 

653.  MIBABIZiITB.  OlanberSalt  fiU  mhrabile  (TftMiftar  (the  artificial  salt  at  tiie  time  of  its 
firat  formation).  Katurliohea  Wunderaala,  Glaubenal^  Oerm.  Gkober  SalL  Sulphate  of 
Soda.    Sonde  aulfktte  lir.    MhrablUte.JEToidL,  Handb.,  488,  1846. 

Gediegen  Glauberaals  (fr.  SaidachitB  and  SedHti)  iiemn,  Orell'f  Ann.,  1791,  it  lS;=:lirato- 
fiches  Htteraak  pt  Lmu,  Ifin.,  L  489,  1794;=Ben88in  KanL,  Tab.,  40^  1800. 

Monoclinic.  (7=72°  16',  /A  7=86^  31,  O  A 14 
=180°  19';  a:b:  <?=1-1089  : 1 :  0-8962.  Ob- 
served planes  as  in  the  annexed  figure. 

O  A  i4=:10r  46'        1  A  1,  fix)nt,=98°  12' 

O  A  H=147  34  -1  A  -1,  front,=110  42 

O  A  l-t=122  5  i4A  1-^^=130  10 

O  A  -+f=156  41  M  A  H=104  41 
O  A  24=113  0 

Gleavage:  i4  perfect.    Usually  in  efflorescent 
crusts. 

H.=l»6-.2.  G. =1-481.  Lustre  vitreous.  Color  white.  Transpaient 
--opaque.    Taste  cool,  then  feebly  saline  and  bitter. 

Oonp^fraS-l-10fi=Soda  19*3,  aolphnrfo  add  34-8,  water  56-»=100. 

AnaljFsea:  l,Bivot(Anad.M.,V.Ti668);  2,  Moiaaenet  (ib.,  xvii  16);  8,  How  (Bd.  IT.  PhiL 

J.,  n.  Ti.  64)8 

1.  Qnipoxooa,  Spain       B  24*8       JTa  19-6        fig  0*6     '    Oa  0*8       ft  64*6  Blvot 

2.  St.  Bambeii,  France      26*0  20-0  0*7       HQ  Ir.  68-3  ICoiaaenet 

3.  Windaor,  N.  Scotia  44*64  —  66-46  How. 

Pyr^  etc— In  the  doaed  tube  mnch  water;  glvea  an  intenae  yelbw  to  the  flame.  Vwy 
soluble  hi  water;  the  aolution  gives  with  baiyta  aalta  the  raaotion  fbr  anlpfanie  aoid.  lUb  to 
powder  on  ezpoaure  to  tiie  air,  and  beoomes  aahydrooa 

Oba.— Occam  at  lachl  and  Hallatadt  hi  Anstria;  alao  in  HnngaiTv  Switnriand,  Italv;  at 
Gnipuacoa  hi  Spain,  eta;  abnndantlj  at  the  hot  springs  at  Oboisbad;  at  Eaila%  on  Hawaii, 
Bandwidh  Ulanda,  abundant  hi  a  cavern,  and  formiag  fWan  the  aotton  of  voloanlo  heat  andgasei 
^  aalt  water.  Effloreaoes  with  other  salts  on  the  Umestone  Wow  the  Qenesee  FaDs,  Booheater, 
N.  Y.;  at  Windsor,  Nova  Scotia;  also  near  the  Sweetwater  Biver,  Bockj  ICountaina 

Tbs  aniaQial  salt  was  discoveied  hy  Gkuber,  a  German  chemist^  about  the  middle  of  the 
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sevwiteeiithosntaiy,  whOebewatopefOingwithtiilphfirfeacidi^  indfliaiiiaM 

adl  mirabiU  was  his  own  exprMfllon  of  eiuprise  at  its  fonnatioiL 

Taking  the  plaioe  14  as  34,  the  aana  are  neariy  those  of  pyroxenei  becoming  a:h:  c=0'56445  :• 
1  :  0'88S3. 

The  soKsaUed  iSniMMi  is  impnre  glauber  salt,  as  pronounced  bj  Renss  in  1791,  after  his  early 
stadj  of  it  It  occurred  as  «  deposit  of  cryvtals  and  efflorescent  crusts  in  or  about  the  mineral 
springs  of  Saidschits  and  Sedlita,  and  according  to  Beuss  was  most  abundant  near  the  end  of  the 
spring.  The  ofystals  (some  of  which  were  i  to  2  in.  long)  had  the  form  of  stoat  6-sided  prisms, 
iHth  two  sides  smaller  than  the  others,  terminatiog  in  two  rhomboidal  planes — the  form  of 
^uber  salt  It  is  stated  to  haTe  become  a  white  powder  on  the  expulsion  t^  heat  of  the  crys- 
taQistttion-WBter.  The  analysis  was  made  first  on  a  aoktUon  of  the  salt^  and  afterward  on  the 
^DBoresced  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  no  water;  and 
hence  the  amount  of  water  was  not  ascertained.  Oryatals  reproduced  from  the  solution  lost  more 
than  half  their  weight  when  heated  to  redness;  corresponding  with  the  fact  that  both  glauber 
salt  and  epsomite  contain  more  than  50  a  c.  of  water.  The  Mii&ysis  afforded  Beoss  ffa  S  66*04, 
Ag  S  81*66,  MgCl  3*19,  Ca  B  0*42 ;  whid),  adding  the  water  and  excluding  the  Mg  01,  corresponds 
to  68*0  of  g^uber  salt,  31*1  of  epMndte,  and  0*8  of  g7psum=100. 

ExAirrHALom  S^ud,  (Tr.,  iL  476, 1883)  is  a  white  efflorescence,  sgob^M  results  from  the  expo- 
sure to  the  air  of  glauber  salt    Beudant  obtained  the  composition  NaS+86  from  the  analyses : 


1.  VesuTlnt 
3.  mdesheim 


5  44*8 
43*5 


lra85-0 
88-4 


£30*3 
18*8 


Hm  Veiorian  mfaieral  was  from  liie  lavas  of  1813,  according  to  Beudant    It  was  named  from 
ifui^  to  ^fknaoe,  and  lAc,  mAL 

664i  QfYPBUl/L  Ff^  [^mostly  bunU  Ch/pnim]  Esrodoiua,  PUOo^  ThMpfyrottHiB.  ScXvrfnfc, 
'AffovlXiriwr,  DioaemidBa,  T.  163, 169.  Lapis  speoularis  (principal  partX  Gypsum  (=bnmt  gyp- 
sum onlyX  Ptui.  Lapia  speoularis,  Gypsum,  Qthtvlrm^  Oerm,  Gipa  and  Franeneis,  lial  Lumen 
de  Scaiola'[Scaglio]a],  Agricola,  Foes.,  361,  Interpr.,  466,  1646.  Glades  Ifarim,  Mi^rienglas 
[=Selenitel  Gips,  Gypsum,  Alabastmm  (fine  grained  G.),  Selenites  (cryst  G.X  WiUL,  IChL, 
60,  1747.  Marmor  ft^gax  Xtmi.,  Syst,  1736.  Gypsum,  Terra  calcarea  addo  vitrioli  satuiata^ 
Alabaster,  SelenitM,  OrontL,  Hinu,  18,  1768.  Gips,  Gyps,  Frauends,  Wem,  Gesso  ^al 
Teso  Span,  Sulphate  of  lime,  Alabaster,  Plaster  Stone.  Ohaux  sulfht^  AlbAtre,  J^.  Satm 
Spar.  Montmartrite  IklameOL,  Le9ons,  iL  380, 1813. 
Berhape  hi  part  'AX«/9Mr^{r9f,  Theopkr,,  FUn. 

Honodinic    C=z6&*  1^\  if  the  yertical  prism  /  (see  f.  687)  coirespond 
to  the  elearage  piiam  (fleoond  cleavage),  and  the  basal  plane  t>  to  the  direo- 
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f^ 
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/ 

''* »    Y 

u/^ 

< 

^» 

% 

7 

tion  of  the  third  deavage.    /A  7=188°  28^,  14  A  14=128*  81' ;  a :  5 :  o 
=0*9  : 1 :  2H85.    Oheenred  planei :  0  (tranoates  the  edge  2-1/24)  (a) ; 
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clinodomeB.  2-1  (m,  or  /),  34, 


0  A  M=66^  14'  O  A  8^=88^  8'               1  A  7=122^  17' 

O  A  l-i=127  44  O  A  24=145  41  W  A  i-i=113  80 

O  A  8-i=87  68  On 44=126  12  i4  A  7=110  46 

O  A  1=126  86  1  A  1=148  42  a  A  1=108  9 

0  A  7=67  62  24  A  24=111  42  i\N  24=124 19 
O  A  2=98  46 

Cleayaee :  (1)  i\  or  dinodi&^onal,  eminent)  affording  easily  smooth  pol- 
ished folia ;  (2)  i,  imperfect,  nbroos,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  0  (or  the  edge  2-i/24)  the  angles  66"*  14'  and  113° 
46',  corresponcung  to  the  obliquity  of  the  fundaments  p™^ ;  (8)  O,  or  the 
base,  imperfect,  but  affording  a  nearly  smooth  surface.  Twins :  1.  Composi- 
tion-face O  (f.  638),  occurring  (A)  in  the  form  repre- 
6S9  sented  in  £  636,  having  then  we  reentering  angle  104*' 

82',  and  the  cross-lininff  of  the  second  Seavage  (or 
that  parallel  to  7)  in  the  directions  co^  vg^  meeting 
in  the  angle  <?iy=182''  28',  or  twice  Q^"  14';  also 
occurring  (B)  in  a  form  made  up  of  planes  24  and  / 
(instead  of  2-i,  1),  and  having  a  reentering  angle  of 
182®  28',  at  the  opposite  end  of  the  cnrstal,  the  cleav- 
age lines  being  parallel  to  the  sides  of  the  recfntering 
angle.  2.  Composition-face  1-*,  or  edge  1  /I  (= V0» 
reentering  angle  made  between  edge  7/7 (=n/n]  of 
each  part =123®,  or  double  the  supj>lement  of  l-»oa 
edge  7"/7(which  equals  61®  30') ;  twins  of  this  second 
kind  often  lenticular ;  abo  like  f.  639  (compare  with  f.  637)  the  re^nteri]i| 
edges  made  of  the  planes  7  (n),  and  the  outer  convex  edges  either  of 
planes  1  (2)  and  8-i  (f)  blended  tc^ether,  and  meeting  at  extremity  in  an 
anffle  of  26(®,  or  of  planes  1  and  2-t,  and  having  the  anele  at  extr^ni^ 
66  ;  the  interior  cleavsj^  lines  parallel  to  7,  havmg  the  directions  cOy  vffj 
meeting  the  axis  at  61^,  or  one  another  in  the  angle  123®.  Simple  ciys- 
tals  often  with  warped  as  well  as  curved  surfaces.  Also  foliated  massive; 
lamellar-stellate ;  oiben  srranular  massive ;  and  sometimes  nearly  impalpable. 
H.=l-6— 2.  G.=2"^314— 2-828,  when  pure  crystals.  Lustre  of  U 
pearly  and  shining,  other  faces  subvitreous.  Massive  varieties  often  glis- 
tening, sometimes  dull  earthy.  Color  usually  white;  sometimes  erar, 
flesh-red,  honey-yellow,  ochre-yeUow,  blue ;  impure  vartotiee  often  black, 
brown,  red,  or  reddish-brown.    Streak  white.    TransptHPlMi^MUie. 

▼«r— 1.  Ory^kmed,  or  SOmUe;  either  in  dieUnot  cryrtalB,  or  in  breed  foUe,  the  foUe  eome- 
times  a  yard  across  and  transpoxent  throngfaout 

(h)  An  armaeeoua  vailety  ocoarB  in  Sussex,  K.  Brunswick,  tilie  Cfystala  fwntainhig  amcb  sand, 
which  is  of^n  r^^ilarlj  arranged  within  them  (0.  0.  Marsh). 

1  FSbfwa;  eoaree  or  fine,  (a)  8atm  apair^  when  fine-fibrous  a  Tariety  whkdi  has  the  peai^ 
opalescenoe  of  moonstone;  {h)pliimim^  when  radiatoly  arranged. 

8.  Manwe;  Alabaslm'^  a  flne-grahied  Tarietj,  either  white  or  delicatetr  shaded;  aaJir  ^itwa 
Jar;  ear^  or  meft-^KPram,  a  di£-oolored  rock,  often  impure  with  day  or  outonato  of  I^  aod 
eometinies  with  aiDiydrite.    The  Mbnttnartre  gypeum  contains  carbonate  of  lime^  and 
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ttMrie  QiOed  It  JHMmflrMi     A  TtriB^  from  BovwdsD,  hmt  CKMtfaigen,  oontaini  anbjdiito 
(Jahrb.  ICizu  IW%  664). 

Oonp.-0aS-HS £[=8oh>hiirlo  add 46 ^  Hme  326,  waler  20-9sl00.  AnalyMs:  1,  Budiola 
(Gehlen^B  J.,  r.  169);  2,  r.  Rose  (Eant  Mhi.  TUk,  68,  1808);  8,  De  k  Trobe  (Bamm.  4Ui  SappL, 
88);  4,  6,  JTOngit  (Za  nat  Yer.  HiOto^  yiiL  488);  6,  7,  W.  Hampe  (R  H.  Ztg^  zz.  267): 


s 

Oa 

ft 

8i 

21      «e 

1.  CVysl 

44*8 

33-0 

21-0 

.«.« 

—     — -98-8  Buchola. 

2.  GftiMi&ir 

44-16 

38-88 

21-00 

— » 

—    — =99-04  Boae. 

8.  Alboy,  .^ftyvM 

44-19 

29-41 

20-18 

6-48 

0-64     =100-86  Tiobe. 

4.  W^ionxod^  compoa 
6.  Orterode^ 

46-76 

31-87 

19-90 

2-80 

0-60     =100^8  Jixttgst 

46*95 

82-62 

20-70 

0-42 

0-60     =100-19  Jftngst 

6.        **       white 

46-61 

32*44 

20-74 

0-16 

—     =99-94  Hampe. 

1.        "       red 

46-60 

31-99 

21-66 



0-46     =100-80  Hampe. 

The  sOioeoiui  vurle^  fWmi  Albaj,  Lqboq  (Philippine  idaaclaX  was  of  voioaiilc  origin. 

The  gypenm  of  Bast  Bl?er,  Plcton,  Nom  Sootia,  according  to  ProC  W.  K  Johnson,  and  that  of 
Soathem  Vlzginia,  according  to  Prof:  W.  R  Rogers  (Am.  J.  Sd.,  XL  r.  113.  1848X  contain  1  atom 
of  water  to  2  of  sulphate  of  Ume  (2  CaS-hfiX  ^  former  aflbrding  B  64*7,  lime  89*4,  £[  6-90.  The 
passage  of  anhydrite  into  gypsum  is  exempliJied  on  a  large  scale  in  many  plaoea,  as  at  the 
Oanana  ralley  and  at  Bex  hi  Switierland  (Blum.  Pseud.,  p.  24;  Am.  J.  Set,  zlTiii  69^  and  the 
oompound  here  described  may  have  been  fonned  in  the  course  of  the  transition ;  or,  more  prob»- 
b^,  it  is  a  mtxAirv  of  gypsum  and  anhydrite.  This  oompound  is  formed  artifldally  only  at  a  hi^^ 
temperature,  or  above  120*  G  The  incrustations  in  steam-boilers  on  the  ocean  consist  largely  of 
it,  as  shown  by  J.  F.  W.  Johnston,  and  later  by  R  W.  Johnson,  who  gave  for  the  oompoeition  of 
one  (Am.  J.  Sci.,  IL  r.  112, 1848X  having  G.=2'69,  and  a  fibrous  structure,  Sulphuric  add  54-26, 
lime  39-67.  water  6*107,  equiTalent  to  2  of  Ca  8  to  1  of  ^  T.  L.  Phipson  found  in  one  (Inyentor's 
Institute,  Deo,  1867)  Suli^te  of  Ume  65-0,  magnesia  19-0,  water  13-6,  9e,  M  0-86,  Na  01 0*70, 
ssnd  0*46=99-60;  corresponding  to  1  of  Oa  9+fi  and  1  of  Mg  fi  (bruoite). 

Pyr^  sftc— In  the  closed  tube  giTeJbir  water  and  becomes  opaque.  Puses  at  2*6—3,  coloring 
the  flame  reddish-yellow.  For  ^ber  reactions,  see  ArarDBin,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260**  (X,  it  again  combines  with  water  when  motstensd,  and  becomes  firmly  solid. 
Sduhle  in  muriatio  add,  and  also  hi  400  to  600  parts  of  water. 

ObSi^-Gypsum  often  forms  eztensiTS  beds  in  connection  with  Tsrions  stratifled  rocks,  espedally 
limestones,  and  mariytes  or  day  beds.  It  occurs  occssionaily  in  crystalline  rocks.  It  is  aUw  s 
product  of  yotoanoes,  occurring  about  ftimaroles,  or  where  sulphur  gases  are  escaping,  beipsr 
formed  trma  the  sulphuric  add  generated,  and  the  Ihne  aflbrded  hy  the  decompodng  jayas— lime 
being  contained  in  augite  and  labradorite.  It  is  also  produced  by  the  deooraoliaon  of  pyrite 
"    ^       ■  ■  ■  !Ogen  is  emittsd, 

Gypsum  is  also 
insohition.    Orystals 


wh&a  lime  is  present;  and  often  about  sulphur  springs  where  i 
this  gas  changing,  through  reaction  with  vegetable  matter,  into 
deposited  on  the  eraporatkm  of  ssft-water  snd  brines,  in 
m^be  seen  to  form  on  er^iorating  a  drop  of  aea-water  in 

fine  specimens  are  found  in  the  sslt  mines  of  Bex  in  & 
•ulphnr  mines  of  SldlT:  in  the  gypsum  formation 
Hill,  near  Oxford;  and  large  lenticular 


thej 


i  microscope. 

Hanintheiyrol;  in  the 
;  in  the  day  of  ShotoTor 
^^^  at  V ontmartre,  near  Paris. 

A  noted  locality'of  alabaitor  occurs  at  Om^MR^W  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manuflMture  of  Tases,  flgi^pflT^Q- 

This  spades  occurs  in  eztensire  \^  in  several  of  the  tJnifeed  States,  and  more  partioularir 
IS.  York,  Ohk>,  Illinois^  Tlrglnia,  lMesaee»  and  Arkansas,  and  is  usually  associated  with  satt 
springs.    Also  fai  Nora  8oo&%  PiH,  eta 

Handsome  sdenite  and  snowy  gypsum  occur  in  Ni  York,  nesr  Lockport  (oooaskmslly  £  632)  in 
Ifanestone  skmg  wiOi  pearl  npet  and  anhydrite;  also  near  OamiUus,  Onondagn Oo.;  oooasional]y 
crystals  are  met  with  in  the  Tidnity  of  Hanlins.    In  ifiirvted;  large  grouped  crystals  on  the  St 


in  DsTidson  Oo.  In  ISanlMdEy,  bi  Mammoth  OaTe,  it  has  the  forms  of  rosettes,  or  flowers,  rfaies, 
and  sbrubbeiy.    Abundant  also  W.  of  the  Mississippi  hi  msny  places,  and  hi  Oalifornia. 

In  K,  SooHa,  hi  Sussex,  Kbig's  Co,  onOapt  MoCready's  Arm,  large  sbic^  and  grouped  crystals, 
whkh  mostly  contain  much  symmetrioaUy  disseminsted  sanl 

Fkuter  </  Barm  (or  gypsum  wUch  has  been  heated  and  ground  up)  is  used  for  msUng  moulds, 
tsking  casts  of  statues,  medals,  etc.;  for  producing  a  hard  foiish  on  walls;  tlao  in  themanuAotnre 
of  artifldal  marb^  as  the  soi«Uola  tables  of  Lss;hofB,  snd  fai  the  glasing  of  poit^^ 

The  fibrous  rsriety,  when  out  en  eaboehan  end  pdished,  zesemMss  oafs-eye. 
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Qypmm  is  vetttod  in  tern  to  hmlndifeiiy  atet  teoogfal  eol  in  tiw  view  abore  takm  of  tiM 
oryBtidlisation  (Am.  J.  ScL,  IL  xviL  S6X  To  the  table  of  observed  planes  the  iettefteg  of  Brooke 
and  Mflier  for  the  plttieaia  added.  Plane /off.  fiSlvonld  be  attoatod  on  1 636,  between  34  and 
9-4.below,  ortfa(ebnokS-4aad3^above.  Konngott  obtained  ftom  an  Bnc^ish  cfyBtal  24  A  2-i= 
nV  lA'  (Ber.  Ak.  Wien,  xL). 

Beoent  artidea  on  oryBt,  B.  ft  It,  Min.,  5S6 ;  Quenstedt,  Min.,  185fi,  1863 ;  Dnfr^o/,  ICn.,  1856 ; 
Heaaenbeig,  Xin.  ^ot,  No^  iL  It.  There  aeema  to  be  good  reason  for  aooepting  as  tiiie  troe 
fondamental  form  that  above  adopted,  sinoe  the  planes  of  the  fiindamental  prism  j;  and  0,  cor- 
respond in  this  case  to  directions  of  deavage.  Most  authors  make  2^  the  prism  ij  and  24  (of  rare 
occurrence)  the  plane  0.  The  symbols,  on  this  basis,  with  the  lettering  of  Ifiller,  are  as  foUows, 
following  the  above  order  (Hessenbeig^  Kin.  Not,  No.  iv.):  t4 (a);  U  (&X  l-<  (^  i  (»X  ^^ M 
3-i  («);/(»!,  or  /of  Neumann),  f^,  H,  <-i  {hi  ♦•».  i-f,  *^  (h\  i-l  <4,  ^| ;  -l4  (dL  0 (g  of  Quen- 
•tedti  H  (e\  »4  ()9  of  Hessenbeig);  -1  (i),  14  (»),  U  (»X  i  («);  -3-i  (y,  or  A  of  Neumann);  J-i 
(<(  of  HessenbeigX 

Named  lh>m  yii^c,  the  Greek  for  the  mineral,  but  more  espedaUj  for  the  ealdned  minenL 
The  derivation  ordinarflr  suggested,  from  y%  eariht  and  hpim,  to  eook^  corresponds  with  this,  the 
most  common  use  of  the  word  among  the  Qieeks.  llieophfastas,  after  mentioning  localitiM, 
speaks  of  like  making  of  gypenm  hy  burning  the  proper  stones  (among  which  lUaftaster  is  i&ciuded) ; 
Of  making  plaster  or  cement  from  it  by  *'  powdering  it,  pouring  on  water,  andstitriag  it  with  woodeo 
instruments,  there  beins  too  much  heat  for  the  hand;  **  of  the  necessify  oi  preparing  it  **  tnune- 
diately  before  the  use  of  it^  because  it  soon  dries  and  becomes  hard ; "  of  its  vahie  fbr  wfaiteoiBg 
the  walls  of  houses,  and  of  its  being  an  excellent  material  for  making  images  and  oniaments. 

The  word  x«i^(  in  Plato  and  Herodotus  has  been  sometinies  translated  cAoife^  but  not  so  in  tin 
latest  and  beet  Lezioon — the  recent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it^  and  the  verb  yv^  derived  from  it  meaning  io  cover  or  vMen  with  ffypmtm,  are  most  intelligible 
if  calcined  gypeum,  or  prenarations  from  it,  are  understood. 

POwderedchalk  is  not  likely  to  have  been  used  for  a  whitewash ;  and  a  wash  Is  impBed  instead 
of  dry  diaOdng.  Moreover,  true  chalk  was  probably  unknown  to  the  Oneks,  it  being  a  prodno* 
tion  of  more  western  oonntries ;  and,  acoording  to  Pliny,  even  the  Bomans  indnded  under  their 
term  Oreta  (Latin  for  chaO^  principally  days,  and  prominently  the  "  Oimolian  earth  "  ((Smdiite,  ^ 
407X  t>^®  <^^^  ^Nr  ^^^^  ^^7  ^'B^  **  ^^  inferior  kind.w  Theophrastns  speaks  of  a  t^fmplum 
9yp«m(socaUedl7tiiepeo|deof  1^phna)'vriiidiwasafti]ler'4  The  word 

y#^  is,  therefore,  much  more  likelv  to  have  been  applied  at  Sues  to  white  days  than  to  trne 
dialk.  The  ancients  were  acquainted  with  lime  from  the  boming  of  Mmestone^  and  oould  not  bavB 
oaOed  tills  )4^.  Plato's  ezinvssion,  T4r  &  ^  X«M  r^^  4  x<«i«f  AnRtfrspw,  "*  Whiter  than  gjrp- 
sum  or  snow,'*  is  not  fanproved  by  snpposinff  it  dislk;  for  there  is  nothing  whiter  than  cakiDed 
gypsum,  or  the  ceOings  or  ornaments  noade  from  it 

8dmUe$  (=:moon-stone)  of  Bioooorides,  which  ho  says  was  alsa  oslled  apknadmion  (moon-froUi\ 
'*  beoanse  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  i^obably  ctystaUiaedgTp* 
anm  or  modem  selenitek  His  description  X«wr4(^  iiMy/k,  n9^  (r=ioMte,  trangparmU^  kghf^  is  good 
as  for  as  it  goes;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  tins  view  than 
with  that  of  its  being  either  thAaodem  gwwteteag  or  coteo-^yei  to  wiiidi  it  has  been  referred.  The 
name  is  trom  •vX^vf,  mocn^m  alludes  probably  to  the  peculiar  moon-like  white  refleotiooa. 
Some  aggregated  ciystalliM  masses  might  well  have  suggested  the  name  tipknmimifm.  It  is 
doQbtfol  what  Pliny  had  hi  view  under  the  %ame  mimitiB  (xccviL  07);  it  is  probabk^  from  his 
brevity  on  the  sul^eet,  idiat  he  did  not  kno She  mineraL 

Lofia  ppeeularia  (SpeculaiHrtone)  €i  PUny  was  mostir  crystsUiaed  gypsum  (the  rest  behig  sncs); 
he  speaks  of  it  (zzxvL  69)  as  affording  by  burning  IKjMSt  of  gypsum. 

^Akafiaer^nn  (or  ali^MSter-stone^  meaning  the  stone  ou<of  which  ointnaent  vases  of  (he  kind 


called  aiabasira  were  made)  was  with  Theophiastus  snd  hBiv  mainSy  if  not  wliolj^  stalsgmita, 
which  is  now  often  oaUed  orieniai  aiabaslor  (see  under  Oaloitb)  ;  Vid  Thebes  in  Hgypt  iras  a  fiuooos 
locality-.  Such  vases  were  made  of  other  materials,  and  it  is  possfl^  that  gypsum-alabaster  was 
one;  for  when  polished  it  often  resembles  some  douded  stalagmiteB*  This  ^nioQ  is  frtvosad— 
though  not  placed  beyond  questioD— 1^  the  statement  in  Theophrastus,  which  PUny  rsilentB^* 
tiiat  the  gypsum-stone  is  ''veiy  shnilar  to,*'  ''not unlike"  (meaning  in  the  rough  sti^  of  ooune) 
aidbatkiieaf  whidi  resemhlanae  is  not  obvious  if  stslaguy^te  is  tibe  aaty  alabastritsa.  7%e  aUdw- 
tritis  of  Pliny,  tnm  Syria,  said  to  be  white  spotted  with  vsrions  tints,  mi^  be  of  this  kind,  as 
Bjrria  was  noted  for  its  gypsum-stone,  aooordhig  to  Theophrastns  and  Pliny. 

*  -It  is  xfot  dear  that  PUny  is  hers  hidependent  authority.  Ho  S(ppeani  to  be  dUng  from 
Thsophrastos  in  tiie  most  of  whss  he  says  about  gypsum;  and  in  one  or  two  oases  be  cites  bhm- 
deringiky.  He  says,  for  instanofl,  that  plaster  after  hardenhig  may  hy  poundhig  be  powdorsd  [for 
useagtdnl;  whereas  Tbeqphrastua  states  mow  ootrectly  that  ** fty  ft wii<iiy  it  my  again  snd  sgaia 
be  made  fit  for  use." 
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*AXi0«»rpP9  (akbistron)  oooan  bb  the  name  olt  alabastor^stone  in  the  wrMngs  of  the  histo- 
rian HerodianuB  about  two  centuries  after  Ohristy  bat  without  description.  The  aldbastrwn  of 
Pliny,  something  white  and  froOi-Hke,  oaDed  also,  as  he  says,  sHmmif  «ltM,  and  /ordoMS,  and  com- 
ing (torn  silTer  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny. 

Burnt  gjrpsnm  is  called  Flaster-of-Paris,  because  the  Montmartre  gypsum  quanies,  near  Paris, 
are,  and  have  long  been,  fiunous  for  affording  it 

Alt.— Gypsum  oocnrs  altered  to  oaldte,  malachite^  quarts. 

666.  KIHHHKITB.    Eieserit  R&ushanUy  Salsbergwerk  Stassfhrt,  1860;  B.  H.  Ztg.,  zz.  39, 
1861.    Martlnsite  KemagoU,  IJeb.,  1866-67,  22;  RarnnL,  Pogg ,  xcvilL  262,  1866  (not  ICartinsite 

Orthorhombic.    Maefiive ;  fine  granular  or  compact. 
H.=2-5.    6.=3'617,  Biechof.    Color  white,  gravish-white,  to  yellowish. 
Tranalucent  to  opaque.    Friable  to  firm.    Little  Bolable. 

Oomp.— ]iIg3+tt=So^huric add  68-0,  magnesia  290, water  13-0=100.  Analyses:  1.  Bam- 
melabeig  (Pogg.,  zoriii  262) ;  2-4^  Siewert  k  Leopold  (Jahresb.,  I860,  788) ;  6,  Beichardt  (Jahrb. 
Min.  1866,  343): 

It 

[16'6]=100Bamm. 

13-47=100-96  Siewert 
[12-49]=100  Siewert 

14*13=100-69  Leopold. 

14-80,  CI  2-18,  inaoL  0-39=9914  ^iohardt 

Beichardt  m  his  earliest  analyses  obtained  (L  &)  S  48-06,  Ag  21-66,  fi  84*66,  which  conesponds 
to  ]ii[g  S+8  £L  AnaL  2,  3,  are  of  an  opalescent,  translucent^  and  friable  varied,  and  4  of  a  cuvker 
yellow,  opaque,  and  much  harder  kind. 

Pyr.,  etc.— Li  the  dosed  tube  yields  water.  BJ3.  flues  easily,  and  with  soda  on  charcoal 
gives  the  sulphuric  add  reaction.  But  little  altered  at  100''  0.  Dissolves  in  nitric  add,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40*9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassftirtite. 

Oba. — ^From  the  salt  nune  of  Stassfhrt^  often  mixed  with  oamaUite  and  gypsum.  F.  Bisdiof 
divides  the  Stassfhrt  salt  beds  vertically  (Ann.  Gh.  Phys.,  IT.  v.  806,  and  B.  H.  Ztg.,  zziv.  1866) 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  1,  or  lower,  the  anhydrUe  region:  2,  the  polyhalik;  8,  the  Jaemiie;  and  4,  the  camaOUa, 
The  kieserite  is  in  beds,  9  to  12  in.  thick,  alternating  with  common  salt  The  whole  deposit  is 
about  190  feet  thick,  and  has  the  following  as  its  mean  percentage  composition :  Common  salt  66, 
kieserite  17,  camalhte  13,  chlorid  of  magnesium  (hydrated)  3,  aimydrite  2s=100. 

Named  after  Mr.  Eieser,  President  of  the  Academy  of  Jena.  For  the  marUnaUe  of  Earsten, 
see  under  "Bajjue,  p.  111. 

666.  POX«YBAZaI^    Pdyhalites  Sinm^  Gommeni  Soc.  B.  Gdtting.,  iv.  189.     PolyhaHt. 

Stnmk,  Unters.,  i.  444, 1821. 

Orthorhombic?  Clinohedral }  DescL  A  prism  of  115%  with  acute 
edgee  tnmcatecL    UsnaUy  in  compact  fibroae  masses. 

H.=2-5— 3.  G.=2-7o89.  Lustre  resinous  or  slirfiily  pearly.  Streak- 
red.  Color  flesh-  or  brick-red,  sometimes  yellowish*  Transmcent— opaque^. 
Taste  bitter  and  astringent,  but  very  weak. 

Oonp. — ft9+ilQ[,  in  which  B=&,  ttg,  Ca  in  the  ratio  1:1:  2=SDlphate  of  Hme  46*2.  suL. 
magnesia  19*9,  suL  potash  28*9,  water  6-0=100.  Analyses:  1,  Stromeyer  (Unters.,  L*144);  2, 
BammelBberg  (Pbgg.,  Izrifi.  512);  8,  Dexter  (Poeg.,  zdiL  1);  4^  Behnke  (ib.);  6,  a  A.  Joy 
(Inang.  Dissert,  49,  Pogg.,  zdiL  1) ;  8,  7,'  ▼.  Hauer  (Ber.  Ak.  Wien,  zi.  380) :  8,  G.  Jenzsch  (Pogg*i. 
zcTiL  175);  9, 1)ext«r(L  a);  10,  Bischof  (Ann.  CkPhys.,  IT.  t.  812);  11,  Beichardt  (Jahrb.  JCiiL. 
1866^  845): 
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OaB 

XgBSTaB 

ts 

Aa 

«9 

fi 

Lladil 

44-74 

XHW  

27-TO 

0-19 

0-34 

6-98:=:98-04  StNdL 

X  AnMee 

4«-4t 

SO-59  

2810 

o-ii 

0-38 

6-24=99-80  Bamm. 

3.  "             45«S 

4.  Ha]ldii,fw<  43-29 

18-9T    0-61 
18-27    2-60 

28-39 
27-09 

0-31 

1-38 

0^4 

6-02,  diOHS,  tib  0-49=106-97  Dexter. 
6-10,  Si  0-27,  $e8 1-35=99*36  Behnkei 

6.  Oflumden 

4S-t8 

19^6   0-76 

28-11 

1-76  *e80-86 

6-41=99*21  Joy. 

6.  HallAtatt 

56*41 

11-04 

14-81 

1216 

5-06=100  T.  Haii«r. 

7.  Ebensee 

6118 

18*53  

1912 

0-28 

0-41 

6-05=100-52  T.  Hboot. 

8.  Vio^njrf 

4411 

1978    1-69 

25-87 

0-24 

1-01 

6*16^  Si  0-11,  21  0-39,  Mg  0-02= 

99-38  Jenneb. 

9.   «  r<>y 

44-79 

19H>6  — - 

27-77 

0-44 

0-69 

7-40=100  Doztor. 

10.  StBMlftUt 

42-64 

19-76 

27-90 

3-49 

^^mm 

5-75=99-54  Biflohof. 

11.        " 

48-44 

20-66 

26-22 

7-47,  Mga  0-68=98-27  Eeidiardt 

From  analysifl  9^  6*23  ]£  a  of  da/  htLre  been  lemoTed,  and  part  of  the  7*40  p.  a  of  water 
belongs  with  it 

Bertfaier'a  analraea  of  the  Vio  poljhalile  (Aim.  d.  IL,  z.  280)  weie  incorreet  The  loa 
Ghnnnden  (anaL  5)  should  be  either  Ischl  or  Ausaee,  aooording  to  Rammelaberg,  who  says  the 
mineral  does  not  oooor  near  Gmonden  (Ifin.  Gh.,  288,  1862).  Joy  says  in  a  letter  to  the  anthcf 
dated  Oot,  1865,  thai  it  was  brought  to  G.  Rose's  laboratory  so  labeQed. 

Fjr.«ta— In  the  oloeed  tube  gives  water.  B.B.  fhses  at  1-5,  colors  tilie  flame  yellow.  On 
chamwi  ftises  to  a  rsddish  g^bnle^  which  in  B.F.  becomes  white,  and  on  cooling  has  a  saliDe 
hepatto  taste;  with  soda  like  glanberite.  With  flnor  does  not  giro  a  dear  bead.  Partial(r 
Bomble  in  water,  leaving  a  residue  of  sniphaie  of  Bme,  whidi  dissolves  in  a  large  amount  d 
water. 

Oba^— Oooars  at  the  mfaies  of  Isdil,  Ebensee,  Aussee,  Hallstatt^  and  EUDein  in  Anstria,  irith 
common  salt,  gypsuxn,  and  anhydrite ;  at  Berditesgaden  in  Bavaria';  at  Yic  in  Lorraine. 

The  name  Pdyhalite  te  deriviKl  from  v«A^^  manyj  and  ftXf,  mUt,  in  aUosion  to  the  number  of  sate 
in  the  constitution  of  4be  mineral 

For  remarks  on  the  poaition  of  the  polyliaHte  at  StassAirt  see  KasMMmt  p.  641. 

667.  ILLXunn  A.Ooebd  (Boll  Aei  St  Petenb.,  ix.  16,  1865).  lAce  po^jhaltte  in  aspect  sod 
•diaraoters,  but  hss  the  &,  Mg,  Ca  m  the  ratio  1:2:3.  Odor  white;  lustre  silky;  stractan 
foUated  flbrons.  In  nodules  as  large  as  the  flst,  at  the  salt  mine  of  Haman  in  Persia,  with  cO' 
jaStt^  and  also  hivesiing  or  hiterseotfaig  nodnles  of  camallite. 

•668.  nOROMBBITB.  Ficromeride  SeacdU,  Mem.  Inoend.  Yemiv.  18561,  191.  Ptkromerit 
Amvmn^  MhL  Oh.,  281,  1860.  Eafaiit  ZVncfcais  B.  H.  Ztg.,  xzIt.  79, 1865.  BctJMt  R  BuAm^ 
Jahrb.  MbL  1865,  602, 1866»  84a 

MonocUnic     (7=76^  12',  /A  7=109^  80',  0  A  1-£=154^  39',  0  A  U= 
116"^  41'.    In  cmtalfl  and  cryBtalline  crusts* 
H.=2-5.    Color  white. 


Oomp.>&S+lilgB+6a,or  (ift+iAg)S+3fi=Sulphurio  add  89-8, 
:23-5,  water  26-8=100.    Analyses :  H.  Beksbardt  (L  &) : 


B 

4g 

It 

6 

a 

1.  Stsssftirt 

38-52 

11-56 

22-82 

[26-29] 

0-81=100. 

2.         " 

89-74 

10-40 

23-28 

26-87' 

0-28=100^7. 

9-9,  potash 


Beiduttdt's  analyses  were  made  on  his  mkSMk^  a  salt  obtained  ly  him  by  aeptnating  thsebkdd 
of  magnesium  in  what  is  eaDed  kainite  by  means  of  alcohol 

Pyr.,  sto.— Loses  11  p.  a  water  at  100"  C,  and  aU  the  rest  l^  heating  to  183*0^  Bddiirdt 
JLoendlng  to  Graham,  the  artiik»al  saK  loses  its  water  whdly  at  lit*. 

OlMk— Found  at  Vesuvius  among  the  salts  produced  at  the  ersiptka  in  1858^  fai  ciTStsb  akog 
with  crystals  of  cyanodiroite,  an  isomorphous  species  in  which  copper  rei^aoes  the  magnesia. 
.Also  oeears  at  the  Stassftirt  salt  mine,  ak»g  with  kieserile  and  csnudUtai  It  is  often  auied, 
at  StaeaOut  with  chkvids  and  other  salts.    AksohiR  diasdvea  out  ohloiid  of  magnesium. 

£iMe  of  Zindcen,  from  the  same  locality  at  Stssafiirt^  is  nothing  bat  the  impore  picranerita 

rit  alluded  to^  as  Aown by  Bdchardt    It  has  been  analysed  by  Qfaf  (B.  H^Ztg.  zziv.  288); 
and  H.  Bekhardt,  Hosanis^  and  Theile  (Jahrb.  Mhi.  1866.  887);  Philip  (ZS.  G.,  xvii  649); 
.and  the  cblorine  hi  the  results  varies  from  14*5  to  36*7  p.  c    x^early  all  the  dilorine  is  removM 
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as  ohlorid  of  magnMiiim  on  trMting  the  miiieral  with  aloofaoL  Fonm  granabr  mames  which 
Twf  in  oolor  tnm  oolorieM  to  gnjish,  yeOowlsh,  and  veddiih,  and  has  (}.=S*131  ^2*147,  but 
▼arying  to  2*184.  It  aometinea  contains  also  oommon  aalt  NamedjMcnmanieinaUnBion  to  the 
noagneaia  preaent;  and  Kainita  (properl/  CcmUe)  from  nt^df^  noent, 

6ft9.  BLGSDITB.    Bteodit  Mm,  Unten^  ISIL    Astrakanit  (7.  JBote,  Beia.  UnO,  U.  270,  SU, 

1842. 

In  imperfect  eryBtalfl.    Also  maasive. 

Color  whitifih,  orange,  reddiBh.    Translncent    Yery  soluble. 


JTaB 

AgB  NaOI  Mga 

1.  lachl^nlh. 

83-84 

86-66    0-33     

2.      **    wrcm^ 

4iin 

86-36    0-60     

3.  Aatrakan 

41-73 

8581     0-84 

4.  Ifendoca 

4B«74 

88-31     1-16     

fi. 

45-82 

88-10    1-70     

Var^— Tl»  origmal  MorMb  from  ladi],  anatyiad  by  John,  was  masflh«^  aoowwhnt  flbroas,  flesh- 
Ted  to  brick-red  m  ootor,  and  splinieiy  in  fracture.  The  astfokomUe,  from  near  Astrakan,  was  in 
whitish  orystala. 

OosHW— &S-f  9fi,  with  ft=ittg+i]Sra=rSal|»hato  of  soda  42-6,  so^hata  of  magnesia  35^ 
water  21-6s:l0O.  AnaJjaea:  Ij  John  (L  c);  2,  r.  Haner  (Jahrb.  0.  Beichs.,  605,  1856);  8, 
Qobel  (Rose's  Bets.  Ural,  L  c);  4,  Hayea  (Proc  K.  H.  Boat,  t.  801): 

ft 

22-00,  lilnB  0*88,  leB  0*34=08-00  John. 
21-50=00*88  Haner. 
21-05=00-88»  OobeL 
10-60,  sand,  etc  010=rl00  Hayes. 
18-84,  sand,  etc.  0-36=100  Hayes. 
*  1*15  day  and  Mad  rtmeved. 

Another  sample  afforded  Hayes  l^TsB  48*00,  AgB  84*20,  Nad  1-21,  ft  16-42,  Si, etc.  0-17=: 
100.  Dried  at  90°  F.  the  water  was  rednced  to  15-20  p.  a  The  less  amoont  of  water  in  Hayes's 
analyses  tiian  in  the  others  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  eto.— Heated  loses  water  rapidly;  at  a  red  heat  Aises  q[nietly  to  a  transparent  globule, 
which  is  white  oo  cooling.    Somewhat  deliquescent  in  a  moderately  moiat  atmosphere.  ' 

Oba.— From  the  salt  mines  of  Isohl;  the  salt  lakes  near  Astrakan,  east  of  the  mouth  of  the 
Volga  (anaL  3);  the  soil  of  the  countiy  near  Mendoaa,  between  Sen  Luis  de  la  Punta  and  tiie 
foot  of  the  Andes,  eepedally  east  of  Ban  Juan,  occurring  hi  imperfoct  crystals  at  the  Junction  of 
two  layers  of  common  salt,  one  to  two  foot  below  tiie  sarfkoe. 

Kained  after  the  chemist  and  mineralogist  Blode. 

MO.  XdOBWBim    L5weit  BaM^  Abh.  Oes.  Wiss.  Ftaft  Y.  iv.  1846;  Eaid^  Ber.  Fr.  Kat, 

iL  266k  IS^'f- 

TetragonaL  MaseiYe.  Cleavage  octahedrons  haye  approxiinately  the 
angles  111**  44'  and  105**  2'  ^ring  for  the  vertical  axis  the  value  1'804. 
Cleavage :  basal^  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2-6— 80.  G.=S'376.  Lustre  vitreous.  Color  yellowish-white  to 
lionej-jellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  flome^ 
^what  of  fire-opaL  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1*491,  extraord.  1*494. 

OoB^^r— ftS+lift,  with  ft=iftg+ilSra=Sulphate  of  soda  46-3.  sidphii^  of  magnesia  30*1, 
^vrater  14-T.    Analyses:  1,  Karaflat  (I  c);  2,  v.  Bauer  (Jahril>.  G.  Belohs.,  1656,  605): 

B         Ikg       fra        ft 

1.  62-85        12-78        18-07        14-45f.  Pe^  fi  0-66=00-21  KanSal 

2.  52-53        14-31        18-58        14-S0«  100-22  Hauer. 

Obs.-— In  pure  crystalline  musses  an  inch  thick,P  involved  with  foliated  anhydrite^  at  the  Isdil 
•alt  mhie^  Austria. 

^61.  BP80METEL    Bpscm  Salt     Sal  nativum  oatharticttm  A.  Earmmn,  De  Sale  nativo 
carthartioo  hi  fodfaiis  Hungarim  recens  inyento^  Posonii,  1721.    Sal  neutrum  addulare,  Sal 
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AagUcuom,  WM,  Ifin^  184^  1147.  Id,  Sd  dISpMm  ^.  M  Wall,  I  839,  lt53.  BUotrichim 
i8b(9M«,  De  Hydnrg.  Idrieiue  Ttet,  Tenet,  1761  (Kkp.  Beitr.,  iiL  104),  Prindp.  Mm^  nil 
Hagnesia  ritriokta  (Sal  Aaglioas,  BpsonMDsia,  SeidliBenBlfl,  SeydfichiiteiisiB,  smaniis  eto.)  BerpiL, 
Scugr.,  1782.    Bittenak  Wem.    Haanals  pt    Epflomite  BbimI,  Tr^  446,  1824. 

Orthorhombic,  and  generally  hemihedral  in  the  octahedral  modificatioM. 
/A 7=90^  34',  0 A  1-1=150°  2' ;  a:h:  (?=0-5766  : 1  :  1-01.  14 A 14, 
basal, =69*"  27',  14  A  14,  ba8al,=69°  56'.  deayage:  bracbydiagonal, 
perfect.    Also  in  botryoidal  maBBes  and  delicately  fibrons  emsta. 

H.=2-25.  G. =1-751 ;  1-686,  artificial  salt,  Schiffl  Lustre  vitreoiia- 
earthj.  Streak  and  color  white.  Transparent — ^tranalncent.  Taate  bitt^ 
and  saline. 


Oonik— ]iilgB+7fi,  wfami  punsslUgiieiia  16-3,  salphario  add  32-8,  water  61-a=sl00. 
▼860:  1-4,  Stromejer  (Qd.  Ana.  CKytt,  IS88,  Pogg^  xxzL  137,  Sdhw.  J^  box.  S66);  6,  Bauia  (Be7. 
Sd.  Industry  xiv.  300);  6,  Dofr^noy  (Tr.,  it  323): 

B         ftg      f'e  An        a 

32*26    14-68     8*61  49*24=99-69  Stromeyar. 

82*30    16-89    0-23  60*93 =9986  Strom^fsr. 

81*90    16*49     61*20=99-69  Sferom^jer. 

16-81    009  0*84  61*70,  Ou  0*88,  Co  0*69=99-88  Stromeyer. 

48-32=100  Bouia. 

._.  A7-20,  Ca  2-10=99-67  DufMnoy. 


1.  &AMoa 

2.  Idria,  ''ffactnabi'* 

3.  Catalonia 

4.  NeuBohl,  niM-fwl 
6.  Fitou,  Pianoe 

6.      "  " 


31*87 

34*37     17-31 

8407     16-20 


Pyr.,  ato.— Liqiiiflea  in  ita  water  of  oiTstalUaatloa.  GiToa  modi  water  in  the  doaed  tabe  at 
a  high  temperature;  the  water  is  add.  KB.  on  diarooal  Auee  at  firati  and  ilnaUy  yieida  an 
infti^ble  alkaline  maaa,  whidi,  with  oobalt  aolution,  gives  a  pink  oolor  on  ignition.  Ywj  adubie 
in  water,  and  has  a  veiy  bitter  taste. 

Oba.--0omnion  in  mineral  waters,  and  aa  a  delkaate  fibrous  or  oapiUary  eiBoreeoence  on  rocks, 
of  mines,  and  elaewhere.    In  the  former  state  it  exists  at  Epsom,  Bng^and,  and 


in  the  galleries 

at  SedlitB  and  Saidsdiuta  in  Bohemia. 


At  Idria  in  Oamida  it  ocours  in  silky  fibres,  and  is  hence 
ddled  JuUnaU  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  IContmartre,  near  Paris; 
in  Fitou,  D^t  of  the  Aude^  Eranoe;  in  Aragon  and  Catalonia  in  ^Mon;  in  the  Oordillena  of 
St.  Juan  in  Chili ;  and  in  a  grotto  in  Southern  AlHoa,  where  it  forms  a  layer  1^  in.  thidE.  Also 
found  at  Yesuyius,  at  the  eruptions  of  1860  and  1866. 

The  floors  of  the  limestone  caves  of  Er.,  Tenn.,  and  Ind^  are  in  many  inwtanoea  covered  with 
epsomite,  in  minute  crystals,  mingled  wim  the  earth.  In  the  ICammoth  Cave,  Ky.,  It  adheres  to 
the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier,  Tenn.,  on  the  headwaters 
of  the  West  Fork  of  little  Pigeon  Eiver,  masses  of  nearly  pure  eps<»nite,  almost  a  cubk)  foot  m 
vdume,  have  been  obtained  (Safford's  Ben.,  119).  It  effloresces  from  the  caloareoua  aandstone,  10 
m.  from  Ooeymaus,  on  the  east  face  of  the  Helderberg;  N.  Y.  Said  to  oocnr  also  over  the  Cali- 
fornia plains,  east  of  San  Diego  (Am.  J.  ScL,  IL  vi  389).  Also  effloresces  from  a  pyritlferouB 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Clinton  formation  (Sluiian)  in 
sheltered  plaoea  between  Niagara  Falla  and  Lake  Huron,  as  at  Dundaa,  where  layers  occur  1  is- 
thiok. 

Sulphate  of  magnesia  Is  dimorphous.  According  to  Haidinger  and  IGtschertich,  the  above 
described  fonn  is  prodnoed  when  crystallisation  takes  place  below  16**  C.  (OO"*  F.),  but  a  mono- 
dinio  form  between  26''  0.  and  80"  C. 


66d.  TAOBXBOrna.    Taoria&t  G.  ff,  0.  Volger,  Jahxb.  Ifln.  1866,  162. 

Orthorhombic.    Angles  those  of  epsomite.    Occurring  planes :  /,  «-i,  t-i, 
i-S  ;  1-J,  14 ;  1,  3-1,  2-2.    Crystals  acicular. 
Lustre  and  other  physical  characters  those  of  copperas. 

Ooa^>.-^tated  to  be  that  of  copperas. 

Oba^From  Windgille  in  the  Canton  Uri  (Pagus  Tanriscorum  of  the  Bomans),  Switssriand, 
associated  with  copperas  and  alum.    The  crystal  is  a  rhombic  prism  with  pyramidai  terminationa. 

6d2A.  Tsonom  BreiOL  (Giaulit  Qhcker^  Syn.,  1847).    A  dove-brown  mineral,  easily  sofaiUe  is 
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water  and  attracting  moiatare  readflj,  ooeovring  in  amaH  pyramidal  and  acicdar  crjataLi  anppoaed 
to  be  orthorhombio^  and  also  maaaiye.  Probatal/  a  bTdroua  anlphate  of  aeaqnioxyd  of  iron ;  bnt 
oompoaition  not  ascertained.    U.  r=  1  '6 — S. 

From  Graul,  near  Schwaraenberg,  in  Saxony,  and  Br&nnadorf  in  iSie  Eragebirge.  Named  from 
TiHCTtK6fj  in  allnaion  to  the  deliqueaoenoe ;  bat  changed  to  grauUte  by  CHocker,  beeauae  the  Qreek 
aigniAea  Hqnifying  actwdy^  and  not  pasiMby  ae  in  deliqneaoence. 

663.  rAnSBBZTB.    Fanaeiit  Brelth^  B.  a  Ztg.,  zzi?.  301, 1860. 

Orthorhombic*  /  A  /=91®  18'.  Qeava^ :  W  distinct ;  /  in  traces  or 
none ;  O  rather  distinct.    Crystals  gronped  in  stalaotitic  forms. 

H.=2— 2J.  G.=l-888.  tnstre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.    Translucent  to  transparent.    Taste  astringent,  bitter. 

Oomp.^MgB+S  AhS+16fi=(iMg+f  ftn)B+5]^=:Solphnrio  aoid  S4%  protoz.  manga- 
neae  20-6,  magnesia  5-8,  water  39-0=:100.   Analyaea:  1,  2,  MoUnir  (L  c): 

S  An         Ikg  ft 

M*49        19-61        6*15        48-M,  Xl,^lraM 
33*78        80-05        5*63        40*54. 

Obs.-*nom  Herrengmnd  in  Hunger]^.    Named  after  Mr.  l^nier. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identical 
in  general  formula  with  the  sj^ies  of  the  Epsomite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
5  of  water ;  but  species  containing  conper  in  many  other  groups  exhibit  a 
like  divergence  from  the  rest  in  crystalBne  form. 

StVOHTUT  BBIOBa  1760.     X^X«ci4ov,   XaXxiris,  McXav7i|^(«,   £^t,  Mf<r«,  JHotCOT^  Y.   114-118. 

[Chakanikum  (from  yaX«4f,  5raM^  and  iiSot,  flower)  la  ritriol  of  any  kind;  Spain  ia  giyen  aa  a 
IbcaU^;  Chdlcitl»,  a  diaintegrating  pyritea,  iron  or  copper,  impregnated  with  the  aame,  aa  a  reanlt 
of  ita  alteration;  Mekmiaria  (fr.  fu\a»,  ink),  a  aalt-like  chaloanthua,  or  earth  containing  it;  Soru, 
a  black  earth  or  atone  impregnated  wi&  aome  yitrloi ;  ifinc,  a  yellowiah  vitriolic  stone,  per- 
hapB  partly  oopiapite,  and  partly  yellow  oohre  hnpregnated  with  vitriol  of  aome  kind.*] 

Atramentum  8utorium=0halcanthum,  Ghaldtea,  Sory,  Ifiay,  PUn^  txxLy.  29-32 ;  evidently  in 
part  ftx>m  Dioaooridea.  [The  description  of  C^aloarUhfum  gives  prominence  to  blue  yitrjol,  while 
its  use  aa  ahoemaker'a  ink  (which  Atr.  autorium  signlflea)  implies  the  preaence  of  green  (or  iron) 
▼itriol,  the  material  still  used  for  blackening  leather ;  ChalcUea  and  eory  are  the  aame  aa  above; 
Mey  is  yellow  and  pnlveruleut^  like  the  mineral  now  called  oopiapite.] 

Atfamentum  satorittm=lfe]anteria=Ohaloanthuii,  GhaldtM,  Boiy,  Miay,  Agric,  Foaa.,  212- 
214, 1646 ;  Kupferwasser  id,  Interpr.,  468,  1646.  [The  tlrst  three  of  these  namea  are  aynonyma 
for  any  vitriol  or  all ;  and  indnde  (aa  part^  also  in  Dioacorides)  ciqrillaiy  or  woohiike,  plnmoae, 
atalactiti^  and  aatt-Uke  kinda,  bemdea  Z^ptt  atramenH;  Agrioola  mentlona  the  varietiea  Ainmei^ 
Utm  tutarmm  eandidmn{ssXt9nf9  Cfr,),  whidi  ia  white  or  lino  vitriol ;  A.  #.  vinds,  which  is  green 

*In  interpreting  theae  ancient  names  it  haa  to  be  borne  in  mhid  that  there  are  three  sources  of 
obscurity,  besides  that  of  imperfect  deaeription : 

1.  That  the  earthy  or  stony  masa  containing  the  eeaential  ingredient  comes  into  the  description. 

2.  That  Pyrites  (including  pyrite,  marcaaite  and  pyrrhotine)  ia  braasy  enongb  to  be  conftmnded 
with  chalcopyritei  the  ore  of  copper  or  braaa  (x*^^) ;  •n^  ^  ^^ct,  Diosoorides  says  that  pjrrites 
yields  x«X«rd(,  although  in  the  next  line  aaaerting  that  it  atrikea  Are  with  a  steel,  a  characteristio 
distinguishing  it  from  copper  pyrites.  Moreover,  A«ricola  deaoribea  all  the  vitriols  under  his 
AtrameiUa  euloria,  and  makes  knpfdrwaeaer  of  the  Germane  (meaning  eopper-focOtr)  a  common 
synonym  for  them  j  as  haa  been  true  of  Ooppenu  in  Bngiiah  and  Oovgpertm  in  French. 

3.  That  iron  and  copper  pyrites  often  occur  together,  and  the  vitriolic  resulta  of  their  alter» 
tlon  are  consequently  varioualy  mixed  in  nature. 
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Titriol;  A.  &  oetnlmmL  wl|ich  ia  Uue  Titriol;  iSbry,  a  sxaj or  blAokiih  stone,  oftea  nodnlAr  ^l» 
rotundn),  impregoatea  with  anr  yitriol;  iffuy,  a  yeUow  effloroacent  or  mealy  Titriol  (Oopk^). 
QosAta  in  the  Han  is  the  prindpel  k>caUtj  olted  hy  Agrioola.  ChakUm  is  said  to  be  between 
8017  and  misy  in  terture,  and  rubra  d  wriscohre;  perhaps  a  red  ochxe  (a  frequent  reaolt  of  tiie 
alteration  of  pyrites)  oontaining  oopperas  and  some  unaltered  pyrites. 

Atramentum  yiride,  a  quibasdam  VHreoiwn  Yocatur,  Albaiu  Magnm,  De  IGn^  Libr.  T.,  c.  S, 
1270.  Vitriohim  Agric^  ib.,  218.  |Bo  named  £h>m  vHrium,  gtau^  in  allusion  to  the  glanf 
appearance  of  the  oiystals  of  yitriols ;  Agrioola  speaks  in  oonnection  with  his  emanation  of  the 
word,  of  **  A.  candidnm  transluddum  Instar  OrystEdIi"] 

Atramentum  Oeaner^  Foss.,  13,  1666;  diyided  into  A.  slbum  domm  Gkwlarianmn  [or  Zmcrit- 
riol],  A.  liride  [or  Iron  Titriol],  A.  ooerolenm  Qyprium  pokhenimnm  [or  Roe  TitriolX  etc. 
Helanteria,  Sory,  msy,  Gemm'y  lb.,  16,  IS. 

Titriolum  WaOeriuit  Min.,  166/1747,  and  Or&nMU,  IGn^  113,  1758;  a  genua  induding  tbe 
species  T.Oupri  (=:V.  Qypri,  V.  Veneris);  2,  V.  Tiride  (=V.  feni,  V.  martts);  3,  V.  album,  Td 
SSnd  (fhxn  Qoslar);  besides  4,  T.  mixtum  (a  mere  mixture);  6,  6,  Terra  Titriolica  and  Lapis  atn- 
mentarius  (earth  or  stone  impregnated  with  yitriol  of  some  kind)^  and  induding  Lapis  atramsD- 
tarins  flayus,  or  Mty. 

664  MHTiAWTBBlTB*  McXoynipfa,  XaXrivioi',  eta,  IHonor,  Ohaloanthum,  Atramentom 
sutorium,  eta,  FUn,  Mdantoria^  Atramentom  satorium  viride,  Affrie.  Yitriohun  pi>  A&erlti 
Magmu.  Atramentum  viride  Oetner,  Vitriofaim  yiride,  Y.  feni,  Y.  martis,  WaOeriua.  Gnea 
Yitrid.    Copperas.    SuliAatoof  Iron.    VetmMiS^.    ICdant^rie  And,  Tr«,  iL  483,  1831 


640 


MonocKnic.     (7=76^  40' ;  /  A  7=82^  21',  O  A  1-*= 
123°  W;  a:h:  c=l-810  : 1  :  0-8474. 


O  A  1-^=104**  20 
f?  A  7=80  37 
OA-4-i=159  6 


0  A  -1-£=136°  18 
O  A  l-i=123  44 
-1  A -1=101  82 


metallic. 


Oleavage  :  O  perfect,  7  less  so.  Often  in  capillary, 
fibrons,  stalactitic,  and  concretionarj  forms.  Gene- 
rally massive  and  pnlvemlent. 

fl.=2,     G.=l-832.    Lnstre  vitreons.     Color,  vari- 
ous shades  of  green,  passing  into  white;   becoming 
yellowish  on  exposnre.    Streak  nncolored.     Snbtrans- 
parent— translucent.    Taste  sweetish,  astringent,  and 
Fracture  conchoidaL    Brittle. 


Oomp^^eS-f  7  ]^=8u]phuri6  add  28*6,  protozyd  of  iron  26-9,  water  46-8=100. 

Pyr.,  ate*— In  Uie  dosed  tube  yields  water,  and  after  a  time  sulphurous  and  aoJpliurie  acida 
On  oharooal  turns  at  first  brown,  then  red,  and  flnallj  blaok,  beooming  magnetio.  With  the 
fluxes  reacts  for  iron.  Soluble  in  twioe  its  weight  of  water,  and  the  solution  is  blackened  by  a 
tincture  of  nut  gaUs.  Kxposed  to  the  air  beoomes  ooversd  with  a  yellow  powder,  which  is  ths 
sulphate  of  the  sesquiozyd  of  iron. 

Oba.— This  salt  usually  proceeds  from  the  deoompoeition  of  pyrite  or  maroasite,  which  resdilf 
aifordit  if  ocottrionally  moistened  while  exposed  to  the  atmosphere.  Oooun  near  Qoslar  in  the 
Han;  Bodenmais  fai  Bavaria;  BUihm,  Sweden;  at  Huriet,  near  Paisley;  and  in  many  mines  in 
Bur^  and  on  the  otiier  continents.  Usually  accompanies  pyrite  in  the  U.  States,  oocnning  as 
an  efflorescence;  at  Oopperas  Mt,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  sssodated  with  alum 

and  pyrite.    It  is  empioyiBd  in  dyaing  and  tanning^  and  in  tlw^  mannfafltairft  ^f  tnlr  ^n^  pi^^an  hlnft. 

66a.  mAMXTB.    i!  Jtewit,  a  R^  zlTiiL  807.    Pinnlt  Xswif^  Ueh.  1869, 10^  1860. 

In  concretionary  and  stalactitic  foimg. 

Lnstre  vitreons.    Oolor  bright  blue.    Becomes  ochreons  extemaUj. 

OQinp^J*e,Cu)B+'7fi;  or  a  copperas  with  tiuree41faui  of  the  iron  seplaoed  by  copper 
Analysis  by  Ksani  G- a):  ' 
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BS9«90        ^elO^S        Cu  16-66        ia[  43*66 

TjTwj  tfto^— B.Bb  ghres  with  the  fluxes  reactions  for  copper.    Otherwise  like  melaoterlte. 
Obs.— Oocars  with  ehalcopyrite  at  a  copper  mine  in  the  interior  of  Tnrice/.    The  interior  of 
the  mineral  has  sometimes  dmses  of  minute  Grystals. 

M6«  OOSZiABim.  Atramentum  satoritim,  oandidtim,  potisshnnm  reperitor  GoselariflQi  trans- 
luddum,  dystalli  iustar,  Agrie^  Foss^  313, 1646.  A.  album  fossile  durum  Qoslarianum  Cfemer, 
Fo8S.|  13,  1666.  Vitriolum  Zind  album  natiTum,  Galixensten,  Hvit  YiktrO,  WalL,  167,  1747. 
Zinc  Vitriol,  White  Titriol,  White  Copperas,  Sulphate  of  Zina  Zino  sulfat^e,  Oonperose  bkuadhe, 

'    JI-.    GalMnite  And,  Tr.,  446,  1824.    Goelarit  EtacL,  Handb.,  490,  1847. 

Orthorhombic.  /A  7=90*^  42' :  0^  1^=150^  10';  <z  :  ft  :  (?=0-5785  : 
1 : 1-0128.  Observed  planes :  /,  U,  i-?,  i-i,  1-i,  14, 1,  2-1.  1-i  A  1-t,  top, 
=120^  20',  1-t  A  1-i.  top,=120**  3',  Oa  1=140^  57',!  A  1,  inac.,=12r  27', 
1  A  1,  brach.,=126*^  45',    Cleavage :  i-J  perfect. 

H.=2-2-5.  G.=2-036;  1-9-21;  1*958,  artificial  crystals,  Schill. 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.    Taste  astringent,  metallic,  and  nauseous. 

Oonp.— 2n8+Tfi=8ulphaTlo  aoid  37*9,  ozyd  <^  rise  28*3,  water  48*9=100.  Beudant 
obtained  for  a  specimen  from  Sohemnits  (Tr.,  li.  481)  S  29-8,  2n  28-6, Jin  0*7,  l^e  0-4, 1^  408= 
100-2,  whioh  corresponda  to  6  £L  Klaproih  obtained  (fieitr.,  t.  193)  8  22-0,  Zn  2*7-6,  Mn  0*6,  £[ 
50*0=100. 

Psrr.,  etCd— Yields  water.  On  charooal  with  soda  gives  a  aino  ooating,  and  a  sulphid  whioh 
tamiahea  Bilrer.    Eaailj  soluble  in  water. 

OlNk^This  salt  is  formed  bj  the  deoomposition  of  blende^  and  is  foond  in  the  passagee  of  mines. 
It  occurs  at  the  Rammelsberg  mine  near  Goslar,  in  the  Hara;  at  Schemnita  in  Hungary;  at 
SUilun  in  Sweden ;  and  at  Holywell  in  Wales.    It  is  not  of  oommon  occurrence. 

It  is  manufactured  for  the  tfts,  and  is  reiy  extensiTelj  employed  hi  medicine  and  dyehig. 
White  Titriol,  as  the  term  is  used  hi  the  arts,  is  the  sulphate  of  zmo  m  a  granukr  atate,  like  loaf 
sugar,  produced  by  melting  and  agitation  whQe  cooling. 

The  name  OaUitmUe^  which  has  priority,  was  given  the  ndneral  by  Beudant  from  a  popular 
German  name  OalUsenBteifk  But  although  so  called  in  Germany,  zhic  vitriol  is  not  a  stone  flrom 
Gaada  (PolandX  as  the  word  implies,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  hi 
the  Hara.    Haidinger's  name  Chshriie  is  therelbre  adopted  for  the  spedes. 

667.  BIBBBBITB.  Oobalt  Vitriol  Sage,  J.  de  Fhys.,  xrdx.  08,  im.  Eobahvitriol  Etpp, 
Gehlen*s  J.,  IL  vL  167,  1808.  Bed  Vitriol  Sulphate  of  Cobalt  Bhodhaloae  BauL,  Tr.,  iL 
481,  1832.    Bieberit  Aid,  Handb.,  489,  184&. 

Monoclinic.    TTsually  in  stalactites  and  crusts,  investing  other  minerals. 
G.= 1-924,  artificial  crystals,  SchilL    Lustre  vitreous.     Color  flesh-  and 
rose-red.    Subtransparent — translucent    Friable.    Taste  astringent. 

OoD^k— CoS+'rfisSulphuric  add  28-4,  ozyd  of  oobalt  26-6,  water  46*1=100.  Analyses : 
1,  J.  H.  Kopp  (Gehlen's  J.,  IL  vi.  167);  2,  WmkeD)le6h  (Ann.  d.  Fhann.,  ziiL  266);  3,  Beudant 
(L  &);  4,  6,  Bchnabel  (Bamm.  4th  SnppL,  118): 

a 

41*66=100  Koppi 

46*83,  liig  3-86=99-66  Winkelbleoh. 

41-2,  9e  0-9  Beudant 

46*22,  Ca  0-43,  Ag  0*88,  01  0H>9,  faisoL  1*14=100*12  Schn. 

88-13,  Ca,  ftg  <r.,  a  0*06  insoL  24*04=100  Schn. 

Eopp^s  analysis  corresponds  to  0o*9+8£[;  but  the  existence  of  such  a  compound  is  veiy 
doabtfuL    The  artifldal^  prepared  oobalt  vitriol  has  the  oompoeition  above  given. 


S 

Co 

1.  Biebeor 

19*74 

88-71 

2.       « 

2906 

19*91 

8.      " 

80-2 

28*7 

4.  gftegen 

28-81 

28-30 

6.       *« 

20-84 

16*60 
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Pyr^  ttc— In  a  matrass  jields  water,  and  when  strongly  heated,  snlphuons  acid.  Com* 
nraoleates  a  blae  color  to  (dass  of  borax. 

Oba^— In  the  mbbish  of  old  mutes  at  Bieber,  near  Hanan ;  at  Leogang  hi  Sattaborg;  aft  Tree 
Pantos,  near  Copiapo^  OhilL 

Beudant's  name  Rhodhaiom  is  not  an  admissible  deriyatiTe  from  >Mk(c,  roee^elUirtd,  and  V^ 
mA;  and  is  unmineralogical  m  its  termination ;  it  should  have  been  BhodekaUlA.  Instead  of  miilring 
it  right  (in  which  case  it  would  be  no  longer  Beudant's  nameX  it  appears  better  to  adopt  the 
name  apj^ied  by  Haidlnger,  derived  from  the  longest  known  localitj. 


668,  MO&SNOon'JBb  NiciEel-Yilctri],  Yitriolum  fermm  k  nicoolom  continens  ("  of  a  deep 
green  ookxr,  with  Kupfemidcel,  hi  Cobalt  mines  ")  OronsL  (the  diaooT.  of  the  metal  Nickel),  IfuL, 
114,  1768.  Klooolnm  vitricdatam  (interdnm  e  mineris  sulphnratis  fktisoentibaa  gexutom) 
Btrgm.,  Sdagr.,  60, 1781.  Solfkto  de  niquel  (fr.  Qalida)  D,Jl  CkuareB,  1849,  A.  M.  Alcibar,  In 
BeTista  Miners  ICadiid,  306,  1860.  Sulfate  de  nickel,  Morenosita,  Ouotm,  ib.,  176,  Kareh, 
1861.  Nickel  Yitrlol  Z  S,  Huni,  this  Mhi.,  679,  I860,  Logan's  G.  Bep.  Osn^  186S.  Fjrrome- 
Une  «.  Xob.,  QeL  Ana.  Munch.,  zzzt.  316,  1862,  J.  pr.  Oh.,  lyiii  44. 

In  acictilar  crjBtalfl  and  thin  priamB.  Also  fibrous ;  and  as  aa  efflores- 
cence. 

H.=2--2-25.  G.=2"004:,  Fulda.  Lustre  vitreous.  Color  apple^reen 
to  greenish-white.  Streak  white,  faintly  greenish.  Soluble ;  taste  metal- 
lic astringent. 

Oomp.— Jn3+7  fi=Balphurio  add  28-6,  ozyd  of  nickel  26*1,  water  44*8=100.  Ana^jTsea : 
1,  %  Fulda  end  K5mer(Ann.  Oh.  Fharm.,  cxzzL  217): 


B 

Si 

fi 

Is 

1.  Biechelsdorf 

28-64 

26*76 

44*48 

0*21-100  Fulda. 

2.       " 

28-42 

26-69 

44*83 

0*24= 100-08  Komer. 

In  the  mhieral  from  Qalida,  on  which  the  apedes  was  fadstitnted,  the  nidcel  ritriol,  aooordiQ(( 
to  Oasares  (L  c\  was  mixed  with  a  little  sulphate  of  copper  and  iron ;  wliOe  that  of  Canada, 
acoordhig  to  Hunt,  aiq;>eared  to  be  pure  nickd  TitrioL 

Pyr.,  etc— B.B.  in  tube  gives  water,  strongly  add,  swells  np»  and  hardens,  beooming  yeOow 
and  opaque.  On  charcoal  g^wB  atrongly  and  evolvee  sulphurous  add  With  borax  and  phos- 
phorus salt  gives  a  distinct  nickel  reaction.  The  Biechelsdorf  mineral  colors  the  outer  flame 
blue,  from  the  presence  of  arsenic 

Oba^— A  result  of  the  alteration  of  nidcel  ores.  Occurs  near  Cape  Hortegal,  hi  Galida,  Spain, 
on  magnetite,  witii  which  some  millerite  is  mixed ;  at  Biechelsdorf;  in  Hesse ;  as  an  earthy  crusty 
mountain-green  in  color,  with  native  bismuth  and  arsenical  nidcel,  at  the  Friedens  mine  near 
Lichtenberg  hi  Bayreuth  (pyromdme).  Also  m  adcular  crystals  and  crusts  at  Wallace  mme. 
Lake  Huron,  upon  a  sulphuret  of  nickd  and  hon;  at  the  Qvp  nickel  mine,  Lancaater  CqlJ 
Pennsylvania. 

Named  by  Oasares  after  Mr.  Moreno,  of  Spaht  A.  M.  Aldbar  states  that  Prof  Oasaree  sent  a 
communication  on  this  mhieral  to  the  Sedate  de  Fharmacie  of  Paris  m  1849,  which  was  not  pub- 


669.  OEtAXiOANTRITB.  XSXkoiSjw,  CHialcanthum  pt,  IHoeoor.,  PZuk,  Atramentnm  coeruleum 
Agrie^  Qtaner,  Vitridum  Oupri=:Y.  Oypri=y.  Veneris,  WaXL,  OrontL  Sulphate  of  Copper,  Blue 
Vitrioi,  Copper  YitrioL  Kupfervitriol  Oentk  Oouperose  bleue,  Cuivre  sulfate  IV*.  Yltriolo  di 
BameAiL    Qyanose  Bsud,  Tr.,  iL  486,  1882.    Ohalkanthitv.  JKoMi;  Tafeh:^  31,  1868. 

Triclinic.  0  A  7=109^  82',  0  A  7=127^  40',  /A  7=123^  10,  0  A  1= 
125^  38',  /A  1=126°  10',  0  A  a=120°  60',  O  A  il=103**  27'  and  76** 
83'.  Cleavage :  /  imperfect,  T  very  imperfect.  Occurs  also  amorphona, 
Btalactitic,  reniform. 
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H.=3-6.  G.=2-213.  LtiBtre  vitreonfl.   Color  wi 

Berlin-blue  to  sky-bine,  of  different  shades; 
sometimes  a  little  greenish.  Streak  unoolored. 
Snbtransparent — ^translneent.  Taste  metallic 
and  nauseous.    Somewhat  brittle. 


Oomp.—0aS+ 6  A= Sulphuric  acid  32-1,  ozyd  of  copper 
31-8,  wvter  86'1=100.  Often  mixed  with  melanterite.  Bliiiah 
OTfltals  from  mud  at  the  Gnmebane  copper  mine  of  Widdow 
contain,  according  to  Mr.  liallet^  34-2  of  anlpbate  of  iron  to 
66*7  of  sulphate  of  copper. 

Pyr.,  etOtf— In  the  dosed  tuhe  yields  water,  and  at  a  higher  temperature  sulphuric  add  BJB. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  oo^er.  Soluble  in 
water ;  a  drop  of  the  scuution  placed  oo  a  surfkce  of  iron  ooats  it  with  metallic  copper. 

Obs.— Blue  Titriol  is  found  m  waters  issuhig  from  mines,  and  in  connection  with  rocks  contain- 
ing chakopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foreign  localities  are  the 
Bimunelsberg  mine  near  Gk>s1ar  in  the  Han ;  Fahlun  in  Sweden ;  at  Paiys  mine,  Ang^lesey ;  at 
various  mines  in  Oo.  of  Wlcklow ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  In  Gwen* 
nap ;  also  Bio  Tinto  mine,  Spain.  The  waters  of  the  Bio  Tinto  mine  have  yielded  annually  1,800 
owt  of  copper,  consuming  2,400  cwt  of  iron.  At  Wlcklow  about  500  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
li  to  2  tons  of  a  reddish  mud  in^ich  was  oemoA  copper,  containfaig  for  every  ton  16  cwt  of 
pure  oopper.    It  has  been  observed  at  Yesuvius  among  the  products  of  the  eruption  of  186ft. 

Found  at  the  Hiwassee  copper  mine,  also  in  huge  quantities  at  the  Isabella  and  other  mines,  tn 
Polk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  the  Oanton  mine,  Qecffgia ;  at  Copiapo^  ChiU,  with 


I  purified  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  in  the  arts.  It  is  manuAMtured  mostly  from  <dd  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  ancient  ehaiocaUhMm  see  p.  646.  Beudant*s  name  tycmoee  (with  cyamiotiU  derived  fttmi  it» 
from  vMiMf )  is  rejected  like  other  names  in  whidi  the  terminal «  of  the  Greek  is  retafaied.  More- 
over ekakainXMk^  meaning  ./Immts  ofoopptfr^  is  old  and  good. 

670.  OTAMOOBROITB.    CSanooroma  Soaochit  Ifiem.  Yesuv.,  191, 1866. 

Monoclinic.  67=76*^  80'=  <?  A  iri,  I A  7=108^  12',  0  A  l-i=163°  66', 
O  A  1-^=14:1^  47',  0  A  2-i=116^  49/ ;  also  plane  2-i.  Oocnrs  as  a  crust, 
and  crystals  obtained  by  solntion  and  evaporation.    Color  clear  bine. 

Oomp.— AccordUig  to  Soaochi,  a  hydrous  sulphate  of  potash  and  copper;  (iOu+ii)S+S& 
Obs. — ^From  the  saline  crusts  formed  on  the  lavas  during  the  eruption  of  Yosuvius  in  1866. 
Named  in  allusion  to  the  color  from  cMiwi,  blue,  and  xP^i  ^0^'    Scacchi's  name  has  been 
changed  to  the  above^  in  order  to  secure  the  terminatinn  He  and  avoid  ambiguity  (the  mineral  con- 
taining no  chrome). 


671.  AZiUMOaSN.  Hydro-trisuJfkte  d'alumine  Brad,  Tr^  449,  1824.  Davite  (f)  JfflL, 
Quart  J.,  1828.  Ahmogene  Jkud^  Tr.,  ii.  488,  1831  Sdfatarite  pL  8htp.j  Kin.,  188,  1886. 
KeramohaUt  CRocker,  Grundr.,  689, 1889.  Saldanite  Bwt,  Min.,  iL  461, 1841.  Stypterit  63ocfter, 
Syn.,  297,  1847.  Halotrichit  pt  EauanL,  Handb.,  iL  1174,  1847  (not  Halotriohit  CUocka). 
Schwefelsaure  Thonerde.   Sulphate  of  Alumma. 

Monoclinic,  Jnrasky.  In  six-sided  tables  with  two  angles  of  92^  and 
fonr  of  134^.    Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 

H.=l-6— 2.  G.=l"6— 1*8.  Lustre  vitreous— silky.  Color  white,  or 
tinged  with  yellow  or  red.  Subtranslucent— snbtransparent  Taste  like 
that  of  common  alum. 
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1.5. 


Oomp.— XlB'+lSftsAlimiiDft  n%  tolpbiirie  add  96*0,  init«r48-«=:10a    AonhsM: 
B<»iaaiiigMitt(Aiui.  Oh.FhjB^zzz.109);  S,  Hflnptth  (Oh.  ChuL,  1846);  4»  HtftwiA(JUif«i 
178);  6,  H.  SoM  (Pogg^  zzriL  SIT):  6-9,  Bammelsbcffg  (Pogg.,  zlilL  ISO,  3M):  10,  J.  Jwidky 
(Ajt  BL  £  Lit,  184T);  11,  L.  BvthtBer.  Ak.  Wim,  xiTt.  S89)  : 


1.  Bao  SaldanA 
%  Poto 

3.  AdelaUe 

4.  MUo 

5.  Oopiipo 
6L  Koio0onik 
1.  Fricsdorf 
&  Potadiappel 
9.  FreieniirUte 

10.  KonlgBbeif 

11.  PiuitorY.,^yTol 


S         Zl        ft       9e  Ag  Ca 

86-40  16-00  46-60  0*004  0-004  OH>OS 

36-68  14-98  49-34  

86-68  17-09  46-70  

40-81  14-96  40-94  0-86  

86-97  14-63  44-64  3-68  0*14  

86-82  16-67  48-61  

37-88  14-87  46-16  016" 

35-71  11-78  47^03  0-J7  0-64 

36-64  11-28  48-84* 1*91  0*46 


36-76    14-30    44-60   216 
36-0      16-8      48*4     


Si 

=r99-01  Bonaa. 

=100-00  Booaa. 

^,  On  0-04,111801 0-60  HenpatL 

1*13,  JTa  1*13, 1 0-26,  Ha<HO= 
100  Bait 
1-87=100-33  Uoee. 

slOOBaiDin. 

,  1 0-22,  fe  2-46=100-24  % 

,  1 0-32, 1*6  0-67,  fin  1-03  B. 

0-43,  ^e  0-72,  ft  0-47,  Mn  0-31= 
lOOBaoD. 

i  fnaoL  8-01=99-81  Jnndcjr. 

=100-2  Barth. 


Beudaut  obtained  in  hi«  aaaljaia  of  a  apedmen  trom  Gnadaloiipe^  the  flrat  made  of  the  ipeda 
(Tr.,  449,  1832),  589-94^  Si  16-7 6»  fi  36'44»  potaah  alttm4-68,  gieeiiTitriol  1-94,  wfaioh  gim  ISfl 
InateadoflSH.    The  oihar  anafyaea  agree  waU  fai  the  latter,  and  the  dilfeniMe  ia  i«obd)^ 


2)11900  K.  Mm  (BfandeaQ.  J^zxr.  882, 1828)fttNiiahot9ring  at  CSiiwMbi,  a  daj'aJoameyfroB 
Bogota,  afforded  him  S 28-8, M 160,  A  61*8,  9e  1-2,  with  earthj  mattora  3-3=100.  BeqakM 
iATeatigation.    Anal  10  ia  of  the  kgrmiwkaUle  of  Jnraaky,  ttom  near  Kooioabeiig. 

Pjrri  alo.— Tielda  water,  and  at  a  higher  temperature  aulphiiric  acid,  hi  the  doaed  tobt 
Givea  a  fine  bkie  with  oohalt  solution.    Soluble  in  water. 

01ia«— Thia  apeoiea,  a  hydrooa  anlphate  of  alnndaa,  raaulta  both  from  roloanic  actioD,  ao^ 
the  deoompoeiticNii  of  pjritea  in  ooal  diatricta  and  alum  ahalea,  and  ooaun  at  the  looalitiet  libon 
mentioned,  besides  manjothera.  The  Paato  mineral  waa  firom  the  crater  of  a  Toloano.  It  ^ 
been  observed  l^  Scaoehi  at  YeeuTiua ;  at  KOnigaberg;  Hungaij,  it  oocura  in  thidc  dnisei  with 
iron  yitrioL  It  la  found  aa  an  eOoreaoenoe  hi  numeroua  plaoea  iu  the  Unitad  Stataa^  A  white 
fibrous  alunogen  (f )  oocura  abundantlj  at  Smoky  Mtn.,  Jaokaon  Go,  K.  (X,  where^  it  is  said,  toss 
maj  be  obtained. 

This  species  was  made  known  by  Bendant,  and  by  him  flrat  naoied  AhtnofftiL  The  word  is » 
croaa  between  French  and  Greek,  and  therefore  gbjeotionable ;  but  not  worae  than  aoma  othen 
of  minerala  that  are  aooepted.  Should  damie  turn  out  to  be  the  aaoM  thing;  thia  name  wM 
haye  the  preoedenoe  in  time ;  but  atill  it  oould  not  claim  recognition  on  the  baaia  of  an  anal/aa 
proved  to  be  ao  greatlj  hi  enor. 

672.  OOQTOMBITS.    Neotralea  achwefelaanrea  Biaenoiyd  Q.  Rm,  Pogg^  zznL  809, 1833. 
White  Ooppeiaa.    Ooquhnbit  Br^Uh^  Handbi,  10€^  1841. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  replaced. 
0  A  1=161^  /A  1=119^  1  A  1=128^  8'.  Cleavage :  /,  imperfect  Also 
in  fine  graniuar  masses. 

H.=r2— 2-5.  G.=2— 2-1.  Color  white,  yellowish,  brownish,  sometimes 
with  a  pale  violet  tint    Taste  astringent 

Ooiiq>^9eB'+9a=8nlphurio  add  42-7,  aeaquiozjd  of  aon  88*6,  water  88'8=:10a  Analj* 
ies:  1,  8,  H.Boae(LoL): 

S        Pe      21      Ca      dig     ft        A 
1.  Orfdamm    48*56    84-11    0*98    0-18    OUS    0*81    90-10=100-04  Boaa. 
1  Ormtiat      iSM    8881    0-78    0*14    0*81    0*8t    SO'OSslOO-UBoaa. 

Pyr^  ato^-B^.  reaemUea  mehmterite.  Whollr  aolnble  hi  eold  water;  if  the  aohrtioo  b* 
heated,  aeaqtdaayd  of  hon  ia  oopkma^  preo^iltated.  Dihit*  muriatic  add  ^aadrea  aU  eioept 
titeailioa. 
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OIm^— Forms  a  bed  in  a  foldspathio  or  trachjtio  rook,  in  tiie  prorinoe  of  Ooquimbo,  about  half 
a  day's  Joomej  from  Oopiapa  The  bed  of  salt  is  on  the  increase,  and  is  probably  derived  from 
deoomposinfic  sulphids.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  countiy. 
Ooonrs  also  In  Bohyia  near  Oalama,  conatitating  the  greater  part  of  a  lar^  hilL  k 

Obseryed  hj  Scacohi  about  Aimaroles  after  the  eruption  of  VesuTius  in  1856,  partly  in  a 
brownish  friable  orosti  which,  by  solution  and  evaporation,  afforded  yellow  Jiexagonal  czyatals; 
also  as  a  ydlowish  crust,  in  many  parts  tinged  green,  oompaot  in  texture,  with  the  lustre  of  a  sur- 
face  of  fracture  very  bright 

Grailioh  states  (Ber.  Ak.  Wien,  xxviii  212, 1868)  that  a  specimen  of  coquimblte  from  Ooj^po 
in  the  museum  at  Vienna  has  the  optical  characters  of  his  roemerite,  and  therefore  cannot  be 
hexagonal,  and  he  suggests  that  the  two  minerals  may  be  identical 

A  related  ochre-yellow  mineral  from  Algodonbai  in  BoliYia,  afforded  v.  Bibra  (J.  pr.  Oh.,  xcyi 
206)  5  BO'28,  9e  43*89,  Ca  4*21,  ti  21*20,  CuP  lr.=99-68;  which,  if  the  lime  be  separated  as 
cypram  (10-21  p.  a),  becomes  8  60*34^  9e  27*80,  fi  21-86=100.  It  is  partly  sohible  in  water, 
out  the  solution  oontains  no  iron. 


ALUM  AND  HALOTBICHTTE  GROUPS. 

^  Groups  of  Tersulphates  having  the  ratio  of  base  and  acid,  and  also  of  B, 
S,  1  :  3 ;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 
commonalam.  H,=2— 2-6.  G.=l-56— 2.  The  Altiin8have24fl  to  4  8, 
and  are  isometric ;  the  Halotrichites  have  22  H  instead  of  24  &,  and  are 
not  isometric,  being  either  orthorhombic  or  monoclinic. 

The  species  here  induded  are  not  easily  distinguishable  by  the  taste  or  external  characters,  and 
hence  early  authors  on  minerals  indude  iSl  under  one  or  two  namea.  The  old  synonymy  and  the 
history  of  the  species  are  therefore  more  oonveniently  given  here  than  under  the  several  sub- 
divisions of  the  group. 

Lrvnrnpta  Or,  Alumen  P/tn.  [embracing  vitriols  as  well  as  the  alums].  Ex*'^  ervwrn^a  Diotcor. 
[embracing  the  fibrous  or  feathery  kinds,  Syi^ri^  being  from  9x<(»»  I<^  >^^  alluding  to  tiie  easy 
subdivision  into  flbresl.  T^yinrr  DioaooT,\tt.  0^f{,  hair,  it  embracing  capillary  kinds].  Alumen 
fossile,  Oenn.  Alaun,  waner.  Foes.,  1666  [vitriols  being  ezd.,  and  comprising  the  var.  A.  can* 
didum  Neapolitanum  (St,  Naples^  A.  capiUare,  ib.,  A.  Placodes  (latas  orustas  habens),  ib.,  etc.]. 
Alun,  Alumen  [including  var.  a  solidum,  0  crystallisatum,  y  plumoaum,  or  Fjader-Alunl  Wait, 
IfhL.  161,  1747.  Alun,  Argilla  acido  vitriolVimbuta,  OrtmsL,  116,  1768.  AigiUa  vitriolata  [= 
Sulphate  of  Alnmtne]  Bergm^  fieiagr.,  1783.  Alaun,  Haaraala,  Federalaun  [all  aa  one  qiedes,  or 
if  two,  without  right  distinctions],  Wenu,  and  other  liifk  htffore  1800.  Alomine  sulfate  alkaline 
£,  Tr.,  ii  278,  1801  [citing  Yauquelin*s  anaL  of  potash-alum,  but  including  all  alums]. 

In  1796  Klaproth  proved  (Beitr.,  L  31 IX  and  in  1793  Braslak  (Eseais  Min.  sur  la  Solfatara,  eta), 
that  some  alum  (that  of  Ifiseno  and  the  Solfatara,  near  Kaples)  was  poiaA^ahim,  In  1802  Klap- 
roth showed  (Beitr.,  iil  102)  that  the  Fsdaralam  of  Freyenwald  was  tronralvm.  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  had  the  oonstitution  attributed  last 
century  to  true  alum— that  is,  was  a  simple  su^kaie  of  a/timtna»  without  an  alkali  or  other  prot- 
ozyd  (Tr.,  449,  1824).  Gruner,  in  1821  (ailb.  Ann.,  Izix.  218),  made  known  a  native  ammonia' 
alum;  Thomson,  in  1828  (Ann.  Lya  N.  T.,  UL  19,  1838),  a  native  sodtHUum;  A.  A.  Hayes,  in 
1846  (Am.  J.  Sol,  zlvll  360X  a  magnenarohm, 

073.  ^i^pOH  R  rt MTCIHTOU    Ammonia  Alum.  Ammoniakalaim,  Ammonalann,  Cfemu    Ammon* 
ahu  Bmd,,  iL  497,  1831    Tachermigit  v.  Kobdl,  TMbi  Beatimin.,  1863. 

In  octahedrons  and  fibrons. 

H.=l— 2.  G.=l*60.  Lustre  vitreous.  Color  white.  Transparent  to 
translacent. 

Oomp^NH'09+3^S'+24fi==(i(NH«0)'-hf  21)  S'+18fi==Salphate  of  ammonia  14^ 
sulphate  of  alumina  37*8,  water  47*6=100. 

Analyses:  1,  Pfaif  (Hiudb.  An.  Cfh.,  iL  47);  3,  lan^adiuB  (GMlbu  Ana.,  Ixx.  183,  Izziv.  183); 
8  Stromeyer  (rogg.,  xizL  137): 
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0*38=100  Pfii£ 

1        " 

88-58 

lS-84 

4-W 

44-96 

=100  UmDB^ 

dins. 

8.  ^     «<  86D66        11-602        8-721        48890        0*115=99-898  Stromeyer. 

Pyr^  010—111  the  dosed  tabe  yields  water  and  anlphate  of  ammonia ;  B.B.  sublimes ;  on  diar 
ooal  giyes  a  coating  of  sulphate  of  ammonia,  and  leares  a  residue  which  gives  a  fine  taine  witii 
oobalt  solution ;  with  soda  g^yes  ammonia  ftimes,  and  the  reaction  for  sulphuiic  add. 

Obs^— From  Tsdiermig,  Bohemia.  This  salt  is  manulkotured  ftom  the  waste  of  gas  woi3a, 
and  used  eztsnslTely  in  ^aoe  of  potash  alum. 

67^  SALXMim.    Potash  Alum.    KatiTe  AJiun.    Kalialaun,  Kalinisoher  Alom,  yalinfiyhw 
Alumsulphati  Oerm,    Ealinite  I>aiKk 

iBometric.    Ufiually  fibronfl  or  massive,  or  in  mealy  or  solid  cmstB. 
IL=2— 2'6.    G.=l*75.    Lustre  vitreous.    Color  white.    Transparent 
to  translucent. 

Oomp.— &3+XlB'+24fi=(i&*+|Xl)9*+18fi=Sulphate  of  potash  18-4^  sulphate  of  ahh 
ndna  86%  water  46*6=100. 

Pjrr.,  atc^BJB.  flises  in  its  water  of  GrystaUiaation,  and  ih>th8,  forming  a  nKingy  mass;  with 
oobalt  solution  an  intense  blue;  on  ofaarooal  gives  a  hepatic  mass.  Soluble  in  from  16  to  20  times 
its  wei^t  of  odd  water,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs. — ^Effloresoes  on  argillaoeous  minerala,  snd  more  particulariy  alum  slate.  Whitby  in  York- 
shire is  a  noted  locality,  also  Hurlet  and  Campsie  near  Glaegow.  Also  obtained  at  the  Tolcaiioei 
of  the  lipari  isles  and  SIciIt.  Cape  Sable,  ICaiyland,  affords  large  quantities  of  alum  annually. 
In  the  cayea  of  the  Unaka  If  ts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubio  foot  in 
size  may  be  obtained;  also  in  the  ''Black  Slate"  of  Middle  Tennessee;  and  in  caTOS  along  the 
valleys  and  gorges  of  the  streams  in  Be  Ealb,  Ooflfoe,  and  Franklin  Cos.,  Tenn.  (Saflbrd). 

676.  TOZiTAITB.    Ydtaite  A.  Soacehi,  Ac.  ScL  Nap.,  1840. 

Isometric  In  octahedrons,  cnbes,  dodecahedrons,  and  combinationB  of 
these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greenish-black,  brown,  or  blacL 
Streak  grayish-green.     Opaque. 

Oomp.^t'e9+9e5'+24fi;  8cacchi,=$'eS  16*4,  9eS*  40*6,  A  44*0=100;  but  not  bom  a 
complete  analysis.  Dnf^noy's  analysis  (Ann,  d.  M.,  IIL  ix.  166)  is  not  ootrect  aooording  to 
Scaochi  (Mem.  G.  Camp.  Kapoli,  89,  1849). 

Abich  has  obtained  an  artificial  salt  of  similar  cfaaraoters,  which  has  the  formula  (I  (t'e,  &)'+ 
i  9e)  5*+4  £[,  and  the  composition : 

S48'8S        Si  2-20        Pen-es        t'e  11*80        JTa  6*25        £o-4        fi  15*94 

a  little  of  the  iron  being  replaced  by  aluminum.  It  is  supposed  that  rdtaite  oorreaponds  to  it 
essentially  in  oompositiGaL 

Paulinyi  has  found  crystals  of  a  similar  compound  at  Eremnits.  They  afford  the  fonnnla 
(Tschermak,  Ana.  Ak.  Wien,  1867,  218)  (i(te,  ti^+|9e)  S'+4i£[,  with  Fe  :  &=4  :  1,  and  a 
little  aluminum  replacing  iron. 

Pyr.,  ato.— Soluble  in  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obs.^Tbis  species  was  first  observed  at  the  Sol&tara  near  Naples,  bv  BreisJak  (1792).  It  has 
becD  found  by  F.  Ulridi  at  the  Bammelsberg  mine  near  Qoslar.  The  last  contains  protoj^d  of 
manganese,  as  well  as  of  iron. 

676.  Blaxbiti  Dona,  Mln.,  1850.  J.  H.  Blalce  has  described  an  iron-sulpbate  from  Ooquimbo, 
whidi  he  refers  to  coquimbite ;  but  it  occurs  in  regular  octahedrras,  and  assumed  the  same  form 
on  solution  and  reorystaUiaation.  He  obtained  in  an  analysis  9  41*87,  9e  26*79,  Si  1^  JIg 
p*80.  Si  0*82,  ^  29*40=:99*68.    Requires  ftirther  iuTestigation. 
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677.  BSBNDOZmL    Sodft  Alum.    Natranalaan,  NatramaUuui,  QeirvL    NMronalim  Hvai^  iL 
448,  1841.    Solfiiterite  pL  Shef^  IGn.,  iL  187, 1880  (not  in  Min.  of  1867).    Hendodte  Dana, 

In  white  fibronB  mafises. 

H.=8,  and  Q.=l-88,  Thomson,  Externally  white  or  pulverulent. 
Borne  resemblance  to  fibrous  gypsum,  but  harder. 

Oonp*— Jra3+Xl5'+22fi=8Qlph«te  of  soda  16*1,  inlphate  of  ahunina  89-0,  water  44-9= 
100;  or,  Snlphnrio  aold  36*8,  alumina  11*7,  soda  7*1,  water  44'9=100.  Analysis  by  Thomson 
(Ann.  Ljc  N.  T.,  1888): 

St  Juan  near  Kendon       937*70       Xl  12*00       JTa  7*98       A  41*96=99*61 

Pjrr.,  flfto— -Besembles  ordinary  alum. 

Om. — Oocum  near  Meodoia,  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  fltxn  Southeni  Peru  whioh  he  called  Sob- 
sesquisulphate  of  Alumina  (PhU.  Ui^.,  HL  zxiL  188X  9  32-96,  Si  82*65,  JTa  and  9  6*60,  fi  89*20 
=101*20.    G.=l*684. 

Shepard  states  in  Am.  J.  Sci.,  zri  203, 1829,  that  the  alum  of  the  lalandof  Milo  is  a  soda  alum 
related  to  Thomson's ;  but  in  toL  zziL  387,  ib.,  he  admits  a  doubt^  on  the  ground  of  Hartwall'a 
anafysia  of  a  MOo  alum,  whieh  makes  it  Akmogm  (q.  v.).  8h»pard*s  name  sdfttaiifte  (which  ha 
has  since  reieoted)  was  based  upon  its  occurring  in  sol&taiaa,  and  not  in  the  Naples  aoUatara,  to 
which  no  allusion  is  made  in  his  edition  of  1886 ;  and  under  it  he  gave  three  analyses  of  afamo- 
gen,  with  the  one  Qt$odcH»hm  by  Thomson.    The  Mendon  mineral  is  not  flrom  a  soUhtara. 

678.  FXOKBRmorrB.    Hayes,  Am.  J.  Sd.,  zItL  360,  1844.    ICagnesia  Ahm  <b.    Hagnesl. 

aiaun,  Tdkerde-Alaun,  Qerm. 

Monoclinic}  In  fine  aeicular  crystals;  long  fibrous  masses;  and  in 
efflorescences. 

H.=l.  Lustre  silky.  Color  white,  yellowish.  Becomes  pulyemlent 
and  white  on  exposure.    Taste  bitter — astringent. 

Oon^.— Ag9+Sl9*+28&=Sulphuiic  add  37*8,  ahmiina  18*0,  magnesia  4*6,  water  46*1. 
Analyses:  1,  A.  A.  Hayea  (L  a);  2,  How  (J.  Oh.  Soo,  XL  i  200): 

9       11    ^e^ttnttg    Ca'    t      fi 

1.  Iquique  86*32  12*18    048    4*68  0*13  46*46,  H  a  0-60=90'74  Hayes. 

2.  Newport^  HT.  &  36*38  10-64    0*68    4*79  0*23  46-06,  CoO*06»]Sri  014,  slate  0*72=99*67  H. 

In  two  other  trials  How  found  for  9  86*86,  86*69,  and  for  A  46*16,  46*07. 

P]rr.,eto^— In  the  matrass  yields  water,  and  acts  like  other  aluma.    Tastes  Hke  ordinary  alum. 

Obs.— From  near  Iquique,  in  Peru;  also  fltxn  TS.  8coti%  in  Newport,  on  the  bank  of  the 
Meander,  as  an  etBorescence  on  the  slate  or  shale  (SQurian)  of  a  sheltered  difi;  where  it  results 
from  the  action  on  the  shale  of  decomposing  pyrlte— and  probably  a  kind  containing  traces  of 
cobalt  and  nidceL  How  obserrea  that  the  fibres  in  this  mineral  are  oblique  hi  oystall&atSon,  and 
that  it  contains  on^  22  ft;  and  that  it  is  therefore  not  a  true  alum. 

679.  APJOBIIXTB.     Manganese  Alum  Affolm,  PhiL  Mag;,  iSL  108,  1888.     Manganalaun. 

Aplohnit  Ohcker,  8|yn.,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 

Ckmip^An9+Xl9*+24&==8olphate  of  mugaaeae  16*8,  sulphate  of  potash  87*0,  watsr 
46*7=100.  HowraggestBthefomnhi]ibi9+Sl9N-22fi,whichwoQUoorfeqM»d to 44-64 p^CL 
of  water  and  36*96  9rsapposing  some  loss  of  the  sulphuric  acid  in  the  healing  to  detormiiie  the 
water. 

Analysis :  .^ijofan  (PhiL  Mag^  L  a) : 

9  82*^9       21  10*66       &n  7*88  (=lkn  6-60)       fi  48*16       ttg9  l*08sl0a 
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PTT^^HTetriT  fbe  same  u  for  otcUiiarj  alum,  bat  giTos  with  fluzM  a  iMOtloa  for 
Ow«--Vi«m  JiigM  Baj  In  Sootli  AiHoa. 

68a  BOfiJBMAMXTB.    ICanganeM  Alum  pt^  ICangano-mignMUa  Akn.  Bo^emoiiteDflM. 

Monoclinicf  In  silky  acictilar  or  capillary  cr ystallizatioDB ;  and  as 
crusts  and  efflorescences.  Taste  like  that  oi  ordinary  alum,  but  less 
strong. 

Oomik— (tt>tttcr)5+&9'+23fi(Hov)=if  ftn  :  ftg=l  :  2,  Solphnrio  acU  S6'8S,  ahiiniat 
11-83,  protoxyd  of  manganefle  2*73,  magneoia  8*06,  water  46*66=100.  Analyses :  1,  Strome^ 
(Pogg.,  xsd.  187);  %  J.  L.  Smitii  (Am.  J.  ScL,  IL  xriii  879);  8,  E.  Schweiaer  (Kanng.  Uebeia, 
1869,  12):  .  _ 

S         Si     j*e      Hn     Ag    Ca     &       & 

1.  Bo^leman  R,  Afr.  86*77    11-62  217    8*69 46^  K<'  0-20=100  & 

2.  Utah  36-86    10*40   0*16    2*12    6*94 OJO  46HM=100*66  Smtth. 

3.  Ifadeian  ValL         86*96    10*66    1*06    2*61     8*74  027    0*68  44*26,  On 0*22, inaoL I -12=:10a 

In  the  laat  there  was  aome  ammonia  with  the  water. 

Frr.,  ato.-*Aa  nnder  af^ofantte. 

Obk— It  covert  the  floor  of  a  oave  near  Bof^eman  itver  in  Sontiiem  AMoa,  to  a  depth  of  ox 
inehea;  the  roof  is  a  reddish  qnartaoae  conglomerate,  ooDtriniog  maanesla  and  ^^ritos;  it  rata 
on  a  bed  of  epeomite,  l\  inohes  thick ;  also  foond  in  lladeran  TaUajrln  Oanlon  Uri,  Switaerland 
(caUed  ketamohakia  bj  Sohwefser);  and  at  Akun  Point  near  Salt  Lake,  in  Utah.  This  Utdi 
mineral  was  made  a  manganesian  alum  by  Dr.  Gtole  (Am.  J.  BdL,  IL  jnr.  484^  1S6S). 

681.  HAI^OntlUUiTAL  Federalann  tod  Freyenwakto  (witii  anaL  ahowfaig  it  to  be  an  ina 
alum)  Bapr^  Beitr.,  iiL  102,  1802.  Eiaenaulaun  Germ.  Iron  Alum.  Halotrichit  Glod», 
Grundr.,  691, 1839.  Hyeraidt  fhrchhammer^  Jafaresb.,  zziiL  268,  1648.  Halotriehine  Soaeeki, 
kern.  GeoL  damp.  Ki^  84,  1849. 

Silky  fibrous.  Yellowish*white.  Taste  inky-astringent.  Beoomee  dall 
and  pulverulent  on  ezposnre. 

Ooinp.^$'eS+&B'+22£[=8iilphurio  add  36*9,  alumina  11*6,  protoiyd  of  iron  6*1,  waler 
44-5=:100. 

In  the  jEftenotf  of  FOrdtbammer  (L  a)  a  small  part  of  the  alnmina  Is  replaced  bj  seaqniaxTd 
of  iron,  end  of  the  moto^d  of  iron  br  magneaia.  8oacohi%  BakfiriekmB  (L  e.)  may  beloog  hen; 
he  writes  for  the  ibrmola  J'eB+fXiS'+lS]^  If  part  of  the  iron  is  aesqnioagrd  it  is  like  the 
hTeraalt. 

Analyses :  1,  Berthier  (Ann.  d.  lfina%  r.  267)-,  2,  Bammelsberg  (Pogg.,  ziffi.  399);  8,  E  SOU- 
man,  Jr.  (this  IGn.,  226, 1860);  4^  Arpps  (An.  Finske  Kin.,  1867);  6^  PhflUps  (Ana.  Gh.  Phj^ 


K)):  4, . 
r(La); 


TTiH.  822);  6,  Powhhammer  (L  a);  7,  Boacohi  (L  o.) : 

A 
44*0=100  Barih. 

48i)3,  ft  0-48=100  I 

41-61,  Si  8-84,  9e  1*06=99*68  a 
44*20=98-47  Aippt. 
43-2=100  nuDips. 
46-63,  9e  1*28=100  Fordihammer. 
7.  HcMricMne      8412      9-76      10*20     46-92=100  Soaodd. 

Klaproth  obtained  for  the  "Voadier  ahnn"  of  Fr^jenwalde^  Sulphnrio  add  and  water  77, 
alumina  16*25,  protoxjd  <^  iron  7*60,  potash  0*25= loa 

Pyr.,  alo^^-Fuses  in  IIb  own  crystaniaation-water,  cradrs  open,  and  if  strongly  heated  gtree 
off  suliAurons  add,  leavfaig  a  brown  residue ;  with  the  foues  reacts  for  fron,  sad  witt  soda  oo 
charcoal  givea  an  hepatic  mass. 

Obs.— Occurs  st  BodEumais  and  at  ICorsfold  in  Bhenish  BsTaria.  Alio  at  Orootdah,  IM% 
where  the  inhabitants  use  it  for  making  hik  of  a  fine  quality;  at  Hurlet  and  Oampsie  near  Gltf* 
gow;  at  EJorkbadcagatd  hi  Slnland  (anaL  4).  PMM>ly  at  BoBaTffle,  Bkhmond  Oo.,  H.  t. (Beck) 
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Tlie  BmrnUt  of  lofchbiiimier  \b  an  allied  itam  from  loebod.  ibioHaMM  to  a  lOliy  ahna  from 
the  Solfoten  naar  Naptoa. 

The  name  BaUoHckUe  is  from  XXf,  ioUt  and  $^(.  hair. 

Berff-buiter  (Bstrrs  de  Mmkiffna)  ia  an  impnie  ahmi  or  oopperaa  eiSoraaoeBoe,  of  a  bottor-fikB 
conaistenoe,  oozing  from  aome  alum  alatea.  A  yellowiah  kind  from  Wetonlatoin,  near  SaalfeU, 
aflbfded  &  Brandea  (9ahw.  J^  xzziz.  41t)  S84-8S,  ^l-W,  l*e  S-St,  ttgO*8(H  tTa  0-73, ammonia 
1-76,  £[43'Ms99-0a  Another,  from  the  original  locally  at  Irtiaoh  in  the  Altai,  gave  Klaproth 
(Beitr^  Ti  844)  S SX-O^ M 2(s  tt  6HI,  liln 0-S6,  Ag B'Sfi) da4*S|  J^aCM,  lQ[ 40-25. 

682.  mCBMBBZTB.    Boemerit  Cfraakkf  fier.  Ak.  Wkn,  zzriiL  272,  1S68. 

Monocliuic.  C7=78^  69',  I A  /,  front,=101°  24',  0  A  7=98^  80'  and  81^ 
30',  <?A«=10r  1',  OAi4=90^  /a  ♦4=129^  18',  Grftflich.  Cleav- 
age: clinodiagonal  perfect  CoaiBe  granular,  the  grains  partly  crjstal- 
iSed. 

H.=2-75.  G.=2-15— 2*18;  mean  of  PBBTdtfl  2*174.  Liwtre  between  greasy 
and  vitreouB.  Color  mst-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic. 

Oomp.— 0.  ratio  for  ft,  fi;  9,  fi=neariy  1  :  3  :  12  :  12;  ft  B+9e  9*+12  fi.  Mean  of  two 
analyaea  b^  Tacbennak  (La): 

S         9e      i'e     2n      An     Ca      Ag       A     baol. 
(})41-64    20-63    6*2S    l-^      <r.      0*68      ir,      28*00    O^SOsM-dS. 

Pyr.,  a(to«— 'Frobably  the  aame  aa  for  oopiapite.    Beactiona  of  iron  and  aino. 
OM«--Fiom  the  Bammelaberg  mine  near  Goalar,  akmg  with  oopiHiite. 


683.  OOnAPITB.  llur«  2Ho9c  Waj  (fr.  Pypnia,  eta)  FUtk,  tsAj.  31.  Way,  a0rm.  Gelb 
AtraoMnt  (fr.  Har%  etaX  -^ffric,  Nat  TMa.,  213, 467,  Interpr.,  486, 1546.  Mlsy,  Gnl  Atrament 
Sten,  L^ia  atramentarina  flama,  WaXL,  Mia.,  159,  1747.  Ifiqr  (fr.  Hans)  Smttm^  Handb^ 
1061,1818,1208,1847.  QelbeiflenDnJ^wta.,  Char.,  97, 238, 1823, 223, 1832.  TeUow  Oopperaa. 
Oopiaidte  (fr.  Gopiapo),  Baaiaohea  Schwefelaanrea  Eiaenoxyd,  &  Rm^  Pogg^  zxviL  309,  314, 
1838.    Zanthoaiderit  pt  OkchsTy  Syn.,  66, 1847. 

Hexagonal  t  Loose  aggregation  of  crystalline  scales,  or  grannlar  massive, 
the  Bcues  rhombic  or  hexagonal  tables.  Cleavage :  basal,  perfect.  In* 
cmsting. 

H.=l*5.  G.=2*14,  Borcher.  Lnstre  pearly.  Color  sulphur-yellow, 
citron-yellow.    Translucent. 

Oomp.— 9e"B*+18fi,  Boae;  Pa*8*+12ti[,  BamnL=SiilphQric  add  42-7,  aea<iaioz7d  of  iron 
34%  wmfifiT  SS*ls±100.  Aiialyiea:  1,  H.  Boae  (P^tgg-T  <xi^  309)|  lA,  aame,  esdndhig  18*a 
epaomite,  0*19  gypamn,  and  the  aiHoa,  aa  impnritiea  (Bamm.  Kin.  Gh.,  275);  2-4^  Borcher,  and 
Abiend  t  Ullrich (B.  R  2tg.,  1854);  6,  6,  liat  (Ann.  Oh.  Pbaim.,  btzir.  289): 

1.  Gopiap» 
LA.     " 

2.  Goslar,  crygL 

3  **         ** 

4  "<      eari/ty 
5.        "      orytL 
«          u         if 


9 

9a         SI 

<S 

Ca 

fi 

89^ 

2611        1-95 

2-64 

0D6 

29-67,  Si  1-87:^101*40 

41-59 

88-59        

.... 

.-*.* 

24-82  Boaa 

88-00 

24-24  2n5-89 

^^^ 

—.• 

SO-OOs:  98-10  Borcher. 

89*44 

28-00    '*  200 

..• 

30'64=100-08A.AU. 

88-07 

26-03    "2-30  An  1-26 

.-« 

30-50=:98-22  Jl  kV. 

42-93 

80-07     "  2-49 

2*81 

fi:o-32 

21-893=100  laat 

48-21 

30-37         

-.- 

«.- 

tMdIiat 
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Fyri.  fl(to«— Tiddi  water,  and  at  a  higber  temperaAore  sulphiirie  aoid.  On  diarooal  beoooM 
magnetic,  and  with  soda  affords  the  reaction  for  sulphurio  add.  With  the  fluzm  naotiaDa  fir 
iron.    In  water  insoluble. 

OlNb— Oommon  as  a  reanH  of  the  deoompoaitioB  of  pjrite  at  tho  Bammelabeig  mbe^  near 
Godar  fai  the  Han,  and  elsewhere. 

This  spedes  is  the  yellow  copperas  long  oaBed  mlsj,  and  H  mi^t  wvll  bear  now  the  naoie 
Jfifyfite.  The  desoription  of  Diosomdes  is  unsatisfhctorj.  But  that  of  Plinj,  not  over  25  yetn 
later,  is  good,  and  is  as  likely  to  represent  the  troe  /um  of  the  Greeks;  and  that  of  Agnooh 
is  exceUenti  and  was  taken  from  Godar  specimens. 

684.  RAIMOlfDITB.    Baimondit  BreUk^  B.  H.  Ztg.,  zxv.  149,  1866L 

Hexagonal  In  thin  siz-fiided  tables  with  remoyed  basal  edges,  scale-like. 
Cleayage :  basal,  perfect 

H.=3— 8-25.  &.=3190— 3-222.  Lnstre  pearly.  Color  between  honey- 
and  ochre-jellow.    Streak  ochre-yellow.    Opaque. 

Ooiiip.~0.  ratio  fi;  B,  d=6  :  9  :  7 ;  9e*  S'+7  fi^Sulphnrio  add  85*0,  aeaquiosTd  of  inn 
46*8,  water  18*4=100. 
Analysis:  1,  Babe  (L  a): 

9  9e  fi 

1.  Pirenfriedersdorf         36*08       46*62        17*40=100. 

Pyr.,  elo.~Probdbly  the  same  as  for  oopiiqBite.    In  water  insohihle. 
Oha.--From  the  tin  mines  of  Bhrenfriederedor^  in  scales  on  cassiterita 

684A.  PAsmnn  Konrum  (Bergemann,  Verb,  nat  Yer.  Bonn,  1866, 11},  nmy  be  of  the  above 
species,  if  part  of  the  iron  is  present  as  limonite.  Aooording  to  Bergemann,  it  occurs  amorpboos 
or  reniform,  of  a  yellow  color,  at  Pailli^s,  near  Alais,  Dept  of  Gard,  with  oenisaite,  limonite. 
caldte,  gypsum,  ilbrofenite;  B.B.  infusiUe;  in  muriatic  add  easily  soLubla    The  analyseB  gate 

^^''^''  B        8l      Is      Pe       ^b       ft 

1.  TeUmo  30*47    2*40    1*86    46*60    1*26     16*04^  £1,  ]jb^  Ck  O'SQrr^^'iL 

2.  TeBowiMfrown       30*66     —    206    62*80     13*96,  SJ,  Ca,  sand  0-63=09*98. 

Received  by  Dr.  Bergemann  ttom  Dr.  Normanni  of  Marseilles,  who  named  it  after  Preadent 
PastrA,  of  that  dty.    It  approaches  Jaroeite  (p.  660),  except  m  the  absence  of  aUcaJiea. 

685.  nBaOFBBRITB.  K  Boae^  Pogg.,  xzriL  309,  1833.  Flbroferrlte  Bideaux,  Phfl.  Mtg-, 
m.  397,  1841.  Styptidt  JKwfm.,  Handb.,  il  1202,  1847.  Oopiapite  X  JL  Smiik,  Am.  J.  SoL, 
ILxniL376. 

Delicately  fibronfl. 

H.=1'6— 2.  G. =1-84,  Smith.  Lnstre  silky,  pearly.  Color  pale  yellow, 
or  nearly  white.    Translncent. 

Oomp.-9e'  S*+27  ft,  Bamm.=9iilphnrio  add  29*30,  seaq.  Iron  36*16,  water  36*66=100. 
Analyses:  1.  H.  Rose  (L  c);  2,  3,  J.  L.  Smith  (L  a);  4,  B.  Tobler  (Ann.  Oh.  Fhaim.  zovL  m); 
6,Prideauxao.);  6,  F.  Field  (Q.  J.  Oh.  Soo,  xiy.  166);  7,  Plsani  (0.  B.,  fix.  94): 

^       99      Hg     (h      a 

1.  Oopiapo^  fb.         81-73        28*11        0*69        1*91        36-66,  Si  1'43=:100'63  Bossi 

2.  '*  »  80-26  81*76  —  -—  88*20,  famoL  0*64=100*76  Smith. 

3.  '*  **  30*42  30*98         wmML  Smith. 

4.  "  *•  31*49  81*69  — *  36-82 = 100  ToWer, 

6.  «  •«  28*9  34*4  —  86*7=100  PHdeaux. 

6.  OhOi,         "  81*94        31-89         36*90=99*73  Field. 

7.  Paillidres  29*72        83*40        «r.         36*88=100  FisanL 
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Ffr.,  •to^^Same  as  for  oopiapite. 

Ofm^From  OopiiHpo,  Ohfli,  in  delioatefy  flbroas  masseB,  asiodatod  with  ooquimbite ;  alao  from 
the  minefl  of  Paillidres,  in  Gard,  France. 

The  name  alludes  to  the  fibrous  structure.  There  is  no  reason  to  doubt  the  identity  of  Pri- 
deaux's  fbroferrUe  of  1841  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  whidi 
Hausmann  named  styptidte  in  1847. 

686.  APATBUTB.    MeiOet,  Ann.  d.  K,  lY.  ill  808,  1841. 

In  small  friable  nodnleB  or  balls.     Oolor  clear  jeUow.     Beeembles 
copiapite. 

Oomp.— 9e*S*+2&    Analysis  by  MeiIlet(L  a): 

5  42-90  9e  68-30  fi  806=100*16. 

Occors  at  Meudon  and  AuteoO,  disseminaAod  in  anaigOlaoeons  bed  oonnected  with  the  plastic  daj, 

687.  BOTBTOaBN.  Bother  Eisen-Yitriol  Bens.,  Af  h.,  it.  807,  1816.  Bed  Iroii  VltrioL  Vet 
sulfktd  rouge  ly.  Botryogen  iToid,  Pogg.,  ziL  491, 1828.  Neoplase  pt  BeittL,  Tr.,  JL  483, 1832. 
Botiyt  Glock.,  Syn.,  300,  1847. 

Monoclinic.  67=62°  26',  /A  7=119°  56',  0  A  14=162°  If 
0-9188 : 1 : 1;5384.  Obeerved  planes  as  in  the  fignre, 
with  also  I'i  (on  acute  solid  anffle  of  base),  1  (on  acute 
edge  of  base),  and  i-i.  Oa  7=113°  87',  0  A  l-i= 
125°  81',  O  A  1=121°  4',  /A  i.i=160°  54',  i-i  A  i-i 
=98°  16',  f4  A  |-l=141^  0  A  i-J=160°  30' :  /  and 
i-k  vertically  striated.  Cleavage  parallel  to  /  Crvs- 
tals  usually  small.  Often  in  renubrm  and  botiyoidal 
shapes,  consisting  of  globules  with  a  crystalline  sur- 
face. 

H.=2— 2-6.    G.=2'039.    Lustre  vitreous.    Color 
deep  hyacinth-red ;  massive  varieties  sometimes  ochre- 

Jrellow ;  streak  ochre-yellow,  a  little  shining.    Trans- 
acent.    Taste  slightly  astringent. 

Oomp^Y t'e*S*+s9eB*+86B,  Ben.,=:(if*e'+|9e)S*+9 A=8nlph«te  of  protoxyd ofiroii. 
19*0,  id.  of  seaquiozyd  48*8,  water  82*72=100.    Analyses :  Gahn  k  BeneUus  (L  a): 

B  9e  ttg  Oa        "A 

1.    S6'53  86*60  6*69  S^6 

r    87*87  24-77  8*95  0-91 

8.  25-46  6*92                      80*90 


from  which  he  dednoes,  without  having  determined  directly  the  protojyd  of  iron : 
te3     ^efeB      liCgB       CaS    fiandloss. 


6*77        86-86 

6*86        89-92 

48-8 


26-88 
1710 
20-8 


2-22 
6-71 


28-28=100. 
81*42=100. 
80*9=100. 


The  sulphates  of  magnesia  and  lime  are  rejected  as  Impurity,  but  with  how  much  proprie^  is> 
unoertain. 

PjfT..,  sfto«— B.B.  Intnmesces  and  gives  off  water,  producing  a  reddish-yellow  earth.  On  ciiar>- 
ooni  booemss  n«gnetic  -,  with  soda  gives  a  hepatie  mass.  Bemains  unaltered  if  kept  diy,  huiin. 
a  moist  atmosphero  it  beoomes  cowed  with  a  dirty  yellowish  powder.  Partly  sohmla  in  boiliog. 
water,  leaying  an  oohreous  residue. 

Oba.— Occurs  at  the  copper  mine  of  Fahhm,  hi  Sweden,  ooatbg  gypsnm  or  pyrtte.. 

42 
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Kamed  from  06rpitf^  a  Inmch  of  grapes,  and  vtwpiti,  I  make.    This  last  part  of  the  name  ii  bid, 
and  is  well  thrown  aside  hj  Qlocker,  who  makes  it  Mryte;  hokyite  would  be  moie  ooned 


688.  AZiUBCZNITB.  Beine  Thonerde  (fr.  HaOe)  Wem,,  Ueb.  Cronstedt,  176, 178a  Hitin 
Argin  KirvHm,  lOn.,  L  176.  Ahmimit  0.  C.ffaberle,  Der  lOneralreicb,  eUx,  1807 ;  KanL^Ttlb^ 
48,1808.  HalUte  JMimc(%^  IGn.,  iL  1812.  Websterite  l^Mry,  in  Brooke,  1888.  Hjdiondpbti 
d'alunine,  Websterite,  Beui^  Tr.,  449,  1824. 

Beniform,  massive;  impalpable. 

H.=l— 3.  G.=1'66.  Lustre  dull,  earthy.  Color  white.  Opaqn^ 
Fracture  earthy.    Adheres  to  the  tongue ;  meagre  to  the  touch. 

Oomp.— SlS+9£[=Aliim{na  29-8,  8n]|>hmic  sold  23*2,  water  4T-0=:10a  Anafysas:  1, Sn- 
m^7er(l7nter8.,99);  2,  Schmid (J.  pr., Oh.,  xzxil  495) ;  8,  4,Strom^yer(La);  5,DaMu^(lfk, 
iL  1845,  866);  6,  Dnmas  (ib.): 


1.  Halle 

2.  •* 

8.  MorL  near  Halle 
4.  Newbaven 
6.  Lnnel  Viett 
6.  Auteua 

B 
83*365 
23-26 
28*68 
28-87 
23-45 
88 

Si 
29*263 
89-23 
80-98 
89-87 
29-72 
30 

4o  372— loo  ocromejer. 
46-34,  Oa  118=100  Sohmid. 
45-34=100  Strom^yer. 
46*76=100  Btromc^ner. 
46-80=99*97  DafWboj. 
47=100  Dumas. 

Pyr.,  etc — ^In  the  dosed  tabe  gires  nmdi  water,  wbiob,  at  a  blgh  taraperatme^  baeowiial 
-from  the  erolutioa  of  snlphnroos  and  snlpborio  adds.  B3.  inftisiUe.  With  cobalt  loMoi  • 
fine  blae  odor.    With  soda  on  diarooal  a  bepatio  mass.    Sduble  in  adds. 

Obs.— Ooonrs  in  connection  with  beds  of  daj  in  the  Tertianr  and  Post-tertiaiy  fonmikm. 

First  found  in  1730  in  the  Garden  of  the  PlDdagoginm  at  Halle:  afterward  su^edod lokia 
jfftifldal  product^  from  a  mann&ctory  near  hy ;  subsequently  found  else^diere  in  the  plastfedi; 
•of  tlie  region,  and  prored  to  be  native.  Sfaioe  disoorwed  hy  Mr.  Webster  «t  Newfaavca.  8bbbi, 
in  reniform  sad  botryoidal  conoretions,  imbedded  in  fofruginoiia  day,  which  rests  on  mi  ebft 
strata;  also  under  similar  dromistanoes  at  Epemay,  in  Lund  Vleil,  and  Antrail,  in  ftasoa 

^89.  AZiUNITB.  Alumen  de  Tdpha,  quod  primum  fbssum  est  in  Itslis,  Pii  2di  Pootildi  i» 
poribus  (Piocolomini,  1468-1464),  Oeener,  Foss.,  13,  1565.  Bomersk  Alnnsten  WA,  b 
168,  1747.  Alannstdn  (fr.  ToUk)  WertL,  Bergm.  J.,  876,  1789.  Ain^,^mu^  Ah^tm 
MameffL,  T.  T.,  iL  118,  1797.  Alun  de  Borne  pL  K,Tt,,  1801.  Ftem  alnsiJMMiih 
Td&  Dr.    Alunite  Beud^  449,  1824.    Alaun-Spath  BreUh^  Char.,  1828. 

EhombohedraL    H  A  i?=89**  10',  O  A  J?=124**  40',  Breith. ;  a=H5tt 
Obseryed  planes :  £,  O^  and  the  rhombobedrgoi 
ilL  ♦>  A>  -^»  ^^  -2,  Breith. 

0  A  2=109*^  4'  <?  A  Jr=178^  tf 

O  A  4=119  67  ♦  A  i=83  36 


O  A  2=109°  4'  <?  A  Jr=178° 

O  A  4=119  67  4  A  4=83  36 

O  A  4=138  65  2  A  2=70  8 


Cleavage:   basal  nearly  perfect;    Jl  indistlDct 
Also  massive,  having  a  fibrous,  granular,  or  inipalpable  texture. 

H.=3-5— 4.  G.=3-68— 2-762.  Lustre  of  ^vitreous,  basal  plane  tome- 
what  pearly,  dolor  white,  sometimes  grayish  or  reddish.  Streak  iriixte. 
Transparent — subtranslucent  Fracture  flat  oonchoidal,  uneven;  of  ntfi' 
aive  varieties  (^lintery ;  and  sometimes  earthy.    Brittle. 
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1.  Tolfe,  crytL 

36-50 

39-66 

a.     "      " 

38*68 

36-83 

3.  Knuai,  Hung.       (|)  39-64 

37-13 

4.      « 

36-98 

39-01 

6.  BeregiiMttUM^  Hung'. 

39-42 

87-96 

6.  ToflouiT 

86-6 

400 

7.  Milo 

38-27 

8704 

&  MtBora 

89-1 

46-5 

9.  Styiift 

36-3 

40-8 

HTDBOUS  BULFHATE8.  669 

CkwipiTar* — (a)  OrystaUized.  (J>)  Fibioos,  ooncretionaty.  (e)  If assiTB,  and  moderately  ten- 
der, (tf)  Hard,  mainly  from  dlsaemtnated  ailica,  vhioh  impurity  aometimea  amounta  to  60  p.  c. 
(0)  Oavemoua. 

0.  ratio  for  ft,  fi,  B,  fi=l  :  9  :  12  :  6.  Formula,  aa  uanalhr  written,  &  3+8  SlS  +  6 A;  or, 
making  on6-third  of  the  water  iMaic,  (K,  fl)*S  +  3  i!^  S+4  lft=Salphiirio  add  88-68,  alumina  37*13, 
potaah  11-84,  water  13-00=100.  But  A.  lOtacherlich,  in  yiew  of  the  reaulta  of  ita  decompoaition 
after  heating  (J.  pr.  Ch.,  IzzxiiL  466),  it  affording  alum,  which  water  will  remove,  and  hydrated 
^i^wi|»i^>,  holda  that  tiie  formula  ahould  be  ^S  +  SlS'+aXlfiL",  making  it  a  compound  of  anby- 
droua  alum  and  gibbaite. 

Analyaea:  1,  Oordier  (AmL  d.  M.,  t.  208);  2,  Mitacherlioh  (J.  pr.  Ch.,  faEsdiL  464);  3,  Bam- 
melabefg  (L  a);  4^  MitacherUoh  (L  a,  and  Z8.  G^  xiT.  264);  6,  Berthier  (L  a):  6,  G.  DesootOa 
(Ann.  d.  U.,  L  319);  7,  Sauvage  (ib.,  lY.  z.  86);  8,  Cordier  (lb.,  iy.  206);  9,  Fridau  (Ann.  C%. 
Fharm.,  IzzYL  106): 

Oa  ]»•       &         ft 

10*02  [14*83]=100  Cordier. 

0*70  1-84      8-99     1268,  ^  0-29=99-96  IfitfldL 

10  67     12*66=100  Bamm. 

0-49  10*67  [12-71],  Ba  0-19  Mitach. 

-  —  10-66    11*97=100  Bertfa&r. 

-  18*8      10-6=100  Deaootila. 

11-60    18*09=100  SauYage. 

8-6        6-9=100  Oordier. 

8-6      16*4=100  Fridau. 

From  analyaia  3,  Si  26-88  ia  exoihided  aa  impurity ;  from  6,  Si  26-6,  9e  4*0,  are  excluded ;  from 
7,  Si  19*0;  from  8,  ft  28-40,  9e  1*44.  Na  11,  by  FHdau,  aa  mibliahed  in  fbll,  ia  Si  60*71, 1 
10-60,  £1 19  06,  Pe  118,  &  3*97,  £[  7*23,  Oa  0-66,  Jlig  0-41,  &,  Si  O'Sl,  ftgS  0*09,  Mg  Q  0-03= 
100. 

For  analyala  of  impure  A.  from  Pic  de  Sancy,  by  J.  Gautier>Laoroae,  aee  0.  B.,  iTii  862. 

^n^i,  alio.— B.B.  decre|»tatea,  and  ia  inAialble.  In  the  doaed  tube  yielda  water,  aometimea 
alao  sulphate  of  ammonia,  and  at  a  higher  temperature  aulphurooa  and  sulphuric  adda.  Heated 
with  cobalt  aolution  affords  a  flue  blue  color.  With  aoda  and  diarooal  infriaible,  but  yielda  a 
hepatic  maaa.    Soluble  in  aulphurio  add. 

Oba. — ^Forma  seama  in  tradiytic  and  allied  rodca,  where  it  haa  been  fonned  aa  a  reaolt  of  the 
alteration  of  the  rock  by  meana  of  anlphuroua  vapors. 

Met  with  at  Tolfo,  near  dyita  Yeccfaia,  hi  the  neighborhood  of  Borne,  in  ciyatala ;  at  IContioni 
in  Tuscany;  at  Muaaai  and  Bereghasaas  in  Hungary;  on  Kilo^  AIgentieri^  and  Nevia,  Grecian 
Arddpelago ;  and  at  Mt  Dore,  France. 

The  compact  yarietiea  from  Hungary  are  ao  hard  as  to  admit  of  being  uaed  for  miOatonea. 
Akun  ia  obtained  from  it  by  repeatedly  roasting  and  lixiTiating,  and  finally  crystallimg  by  eyap- 
oration. 

Thia  apedes  waa  first  obaenred  at  Tdfa,  near  Borne,  in  the  16th  century,  by  J.  de  Castro,  a 
Genoeae,  who  had  been  engaged  in  the  mannfocture  of  alum,  from  an  alum-atone  or  "  Bock- 
alum  "  found  near  Edeasa  in  Syria.  It  waa  named  AhimmilUe  by  Delametherie  in  1797,  a  long 
name  well  changed  to  Ahmiie  iy  Beudant  in  1824. 

69a  XiOWZaXTB.    Alaunstehi  lUimer,  ZS.  G.,  yilL  246,  1856.    LdwigH  JL  MUKheHieh,  J.  pr. 

Ch.,  iTTrifi  474, 186L 

In  rounded  masses,  similar  to  oompact  alnnite. 

H.=8— 4,  G.=2'68.  Lustre  feeble.  Color  pale  straw-yellow.  Slightly 
subtranslaoent.    Fracture  perfectly  conchoidal. 

Ooiq^^-0.  ratio  1:9:12:  »=&  B+8  £l  S+8  d=Sa^uric  add  86*2,  alumina  84*8,  potaah 
10-7,  water  18*3=100;  or  alnnite  with  9  ft  in  place  of  6  H.  Analyaea:  1,  Ii5wig  (ZS.  G.,  yiii. 
247);  2,  3,  A.  Mitsdiernch  (L  a);  4,  Bammelab^  (Min.  Ch.,  289) ;  6,  Berthier  (Ann.  d.  IL,  IY. 
iL469): 

9        Si       9e     fig     Ca     fTa      ft  ft 

1.  BUeaia    84*84    88*37     10*10    [18*821  org..  Si  8-87=100  Ldwig. 

3.      "         84*81    84-96    0-68    0*66    0*28    0*89      9*30    [17-88],  Ba0-44t  org.,  ft  0*73=100  M 


Digitized  by  VjOOQIC 


660  OZT&XV  OQlCPOUlfDB. 


8 

4» 

& 

tL 

8.  ToUk         87-86 

4.  "  orv»t  86-94 

5.  "     "      87-67 

36-01 
34-02 
84-69 

9-63 
10-38 
10-68 

16-60-100*  ICtBcherUch. 
17-06=100  BerUiier. 

*  ftX  oigaid*  ntetaMM,  S-n  rfttea,  Md  »iM  MWflij  1 

9jx^  •ko«— B^.  Dfiaily  like  alnxute.  The  water  Is  expelled  at  a  lower  temperatnte  than  in 
aliinne;  and  the  compound  reauUiiig  after  heattng,  instead  of  containing  a  miztuie  a(S9r£ii| 
alum  and  insohible  hydrated  alumina,  affords  to  water  sulphate  of  potaah  and  anbsolphate  or 
alumina.  Mltscherlich  henoe  writes  for  it  the  aboye  fonnuU,  instead  of  one  like  his  for  ahmita 
Partiallj  soluble  in  muriatic  acid,  while  alnnite  is  nol  at  all  so. 

Obs.— Found  in  a  coal  bed  at  Tabne  in  Upper  Silesia,  in  compact  lumps,  having  the  Instre, 
oolor,  and  texture  of  the  Sdenbofen  lithQgrajdbic  stone,  but  blackisn  extema^j  flxxn  a  coalj  cnut; 
also  with  alunite  at  ToUa. 

According  to  Bammelsberg'B  analTsIs,  part  at  least  of  the  CETstalllBed  alunite  haa  the  oompoii- 
tk>nofl6wigite. 

691.  JABOanna.  QeIbels«Mn  Smm^  Pogg^  ^ilL  18S,  1888.  mgy  HmUL,  Handh.,  l\% 
1846.  yitrialgelbk  Qelbeisanei^  EwmiLy  Handb.,  IS06,  1647  [not  Geibeiseneni  f^.  Han  JML, 
Qhar^  1882].  Jarosft  JM0k.,  B.  H.  Ztg^  1862.  MoronolitD  8he^^  SuppL  Append.  Minn  P-  ^' 
1867. 

Bhombohedral.  R  A  5=88^  68' ;  0  A  5=124°  82' ;  a=l-2684.  Qear- 
age :  basal.  Alao  fibrous,  and  granular  maaeiye.  Also  in  nodnloB,  or  as 
an  ineroBtation  with  a  tuberose  or  coralloidal  surface. 

H.=2-6— 3-5.  G.  of  crystallized  8-24— 3-26;  of  nodular  2-6— 2-9.  Lufl- 
tre  a  Uttle  shining  to  dml.  Color  odure-yellow ;  streak  yellow,  shining. 
Opaque. 

▼ar.,  Oomp.— (1)  OygtoB/sed;  JomtiiiiA^  wbioh  occurs  also  flbroos  and  granular ;  G. =3-268,  fr. 
Spain;  3-244,  fr.  llaiyland,  Bieith.  (2)  OoincrtiMmary^  the  ordinary  form  of  the  UTonraj  and 
Bohemian  mioend.  and  the  fnonmoftfe  of  Orange  Co.,  N.  T. :  G.=2-62  (moronoUte) — 2*79. 

O.  ratio  for  ft| S,  6,  fisl :  12:  16:  9,Bamm.;  (ft,  tTa)  S+4  9eS+9d,Bamm.  Forjarosi^ 
Flnber  deduces  1 :  16 :  18 :  10,  differing  mainly  in  a  Uttle  less  of  alkalL  Bichter's  analysis  of  it 
was  imperfect  It  is  isomorphous  with  alunite,  which  would  suggest  the  ratio  1 :  9 :  12 : 6, 
which  also  differs  mainly  in  the  moportion  of  wotozyd.  Analyses:  1,  Bammelsbeiir  (La);  % 
Scheerer  (Pogg.,  zlv.  188);  3,  J.  H.  Ftorber  (B.  H.  Ztg.,  zzIiL  10);  4,  Tjier  (Am.  J.  Sol,  H.  zli. 
212): 

S        9e      JTa       £        ft 

18*6«,  Oa  0-64^100-92  Bammdabeig. 
18-11=100*39  Scheerer. 
11-86,  Si  1-26=100-88  Ferber. 
13-18,  Si  0-83,  Ca  110=99*98  Tjier. 
*  BmoH  after  mbtrMtUv  liiS  "*  hygr.  water  ^  and  11-17  Insol. 

Fyr.,  ata— -Nearly  as  for  ooqulmblte. 

Obs.— The  original  of  this  species  was  fhnn  Luschits,  between  Eolosomk  and  BOin,  Bohenoa, 
in  brown  coal;  and  later  from  Modum,  Norway,  in  alum  slate. 

Xhejarodtewasfh)mBarrsnooJaroso,intheSieriaAlmagrera,8pain,onlimonite;  alao^aoooid- 
ing  to  Breithaupt  (B.  H.  Ztg.,  xxy.  149X  f^m  Karyland,  of  granular  form,  with  quarts  and  a 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  mine,  near  Hauptmanngriln  in  ToifTt- 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonite ;  Bn^opebii^  nearSchwsnonberg, 
at  the  Frisdi  Qllick  mfaie.    It  is  isomoiphons  with  beudantite. 

Moconolite  is  from  Monroe,  N.  T.,  where  it  oooors  on  gneiss.  It  oontains  less  sOcali  Aaa  is 
required  fiv  lfaia>fbnniila.  Named  mowaoMte  fhm  fiMf«i',  muXbrnr^  aHoding  to  a  lessmttiaooe  to 
the  mulbeny  calculus. 

.&iMMe  Shepard  (Bep.  Mt  Pisgah  Copper  Mine,  N.  Hayen,  1869;  Am.  J.  SoL,  ILxxriil  U9, 
1869)  is  a  ^^nistr  insoluble  ferric  sulphate'^  of  undetermined  nature,  ffis  omMftM  (Ox)  ia 
announced  as  a  '^hydroos  cuprous  and  feirio  sulphate^"  from  the  same  plaoQ.  Os  /ctjow/w^ 
(ih.)isaaefBinesoeDoeoiitlieoopperasine.    These  are  names  without  dews^^ona. 


1.  Eolosoruk,  6UM1.       82-11 

46*78 

—  t-as 

2.  Modum,          *<              82-46 

49-63 

6*20     

3.  Spain,  JwomU              81*76 

49-24 

0-80    6-90 

4.*  Monroe,  N.  Y.,  JTortm.  8417 

46-89 

8-81 
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692.  0ABFH08IDBRITB.    Eaiphodderit  BrtUh.,  fldiw.  J^  L  814,  1827. 

In  reniform  maseeB,  and  incrufitations. 

H.=4-4-6.    G.=2-49--3-6,  BreitL ;   2-728,  Pisani.    Lustre  resinous. 
Color  pale  and  deep  straw-yellow.    8tre^  yellowish.    Feel  greasy. 

^  Ckmip.-^.  ratio  for  fi^B,  £[-1:1-28: 1*08;  if  a  fourth  ofihewiitor  is  U8lo(f  9e-»-ifi^ 
9+2  AsSnlplmiio  add  81*4,  aeaqowxyd  of  iron  80%  wator  18*4^:100.  AnalTsea:  1,  FSaaDi  (ti. 
E^  iTiii  848,  J.  pr.  Gh^  zcii  376);  8,  same^  aAar  removing  imparitiM: 


5 

9e 

Sn 

A 

Sand 

Gypaom 

1. 

86-52 

40-00 

«r. 

10-67 

14-78 

9-08=100. 

8. 

81-88 

49-88 

«— 

18-80 

=100. 

Supposed  hj  Harkort  (L  a^  after  blowpipe  trials,  to  be  a  hydrona  phosphate;  but  shown  bj 
Ffaanrs  aaalyiila  of  an  oridpinal  spedmen  to  be  a  8o^»hata 

Fvr.,  oto.— BJB.  nearly  like  oopiapite.    Insohible  in  water. 

Oba.  Oocnni  in  flaaurea  in  mica  date,  and  was  first  distinguished  by  %eithanpi  among  some 
spedmena  whidi  he  says  were  ftom  Labrador.  FSaani'a  spedmena  were  from  the  XAlboig  cot 
lection  in  Fari&  and  were  labelled  Greenland,  most  probably  the  tme  kMatt^. 

The  name  alludes  to  the  color,  and  is  from  Mff«(|  «irac0,  ^Ufipos,  inm. 


6f  3.  PABALmzmTB.    FSnhuninit  iSfaMery,  J.  pr.  Ca^  sodL  498^  1844. 

Mafifiive,  and  like  aluminite.    White  to  pale  yellow. 

OoBp^2]*5+15  dsSnlphnrio  add  14-4,  akmiina87*0,  water  48*6=100. 
Analyses:  1-6,  Sdmiid,  ICartens,  Mardiand,  WoUi;  Badcs  (J.  pr.  Ql,  Trrii.  xzsdii):  7,  IHeck 
(Z&  nat  Yer.  Halle,  ziiL  866);  8,  Berthier  (Mem.,  1839,  288): 


S 

Si 

fi 

1.  South  of  EUQe 

14-64 

8617 

49-03=99-74  Sdmiid. 

8.      "             *' 

14-04 

86-96 

60-00=100  Mattena. 

8.      "              " 

17-0 

86-0 

47-2=100-2  Maidiand. 

4.      "              " 

12-44 

38-81 

4707,  Ca 01-68=100  WoUr. 

5.      "              " 

12-22 

37-71 

49-18,  CaO  1-00=100-11  Badcs. 

6.      «             " 

11-46 

39*60 

48-80=99-76  Mardiand. 

7.     " 

16-66 

36-64 

46-89=98-99  Diedc. 

a  Huelgoet 

13-37 

48-00 

48-63=100  Berthier. 

Another  analysis  of  the  mineral  from  Presdera  mountdn,  near  Halle^  aflbrded  Gdst  (Z&  Nat 
Ver.  Halle,  ziiL  268)  S  2818,  £l  89-86,  £[  3491  by  loss,  Si  1*92,  Pe  0*40,  Ca  060,  IJLp  008.  Vw 
a  sindlar  mineral  from  Bemon,  near  Epemay,  Fr«ice,  Lassaigne  obtained  (Ann.  Ch.  Fl^ys.,  jxSol 
88)920-06,  M  89-70,  A  89-94  gypsum  0'30=10a 

rirr.i  eto<— Nearly  as  for  aluminite. 

OW-Similar  in  its  modea  of  occurrence  to  aluminite.  ^und  in  Presslers  mountahi  (ansL  7) 
and  daewhere^  near  Halle,  and  Hudgoet  in  Brittany. 

69^  FZSSOFHAMITS.    Fissophan  A«^  Qhar.,  101, 1882.    Qansdofflfce. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
H.=l-5.    G.=1'93— 1-98.     Lustre  vitreous.     CJolor  pistachio-,  aspar- 
agus-, or  olive-green.    Transparent.    Yery  fragile.    Fracture  concboioaL 
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I  (Sohv.  J^  UL  104)  oMained : 


B  21  96  fi 

1.  Or^en           lS-70  S6'16  9-14  41-69,  gangiie  and  lofls  0*72=10tt. 

1      "                W49  86-aO  9^  41-70                  "            0-71=lOa 

8.  reBpw           11-90  6-80  40*06  4018                 "            111=100. 

Probably  not  a  simple  minefaL  Perban  Koa.  1  and  2,!I*B+1(  B,  and  Ho.  S^ffS+Ut 
The  relation  in  thafonnar  la  nKmezactty  V  8*4-80  H. 

Pyr.^,  ato^Ftor  the  moat  part  Inaolnble  in  water.  Baaily  aotaibto  in  muriatic  aeaL  &B 
beoaaDea  black.    In  a  glaaa  taba  giraa  atkaHna  water. 

Oba.    Occnra  at  Qarnadorf;  near  Saalfeld,  and  at  Beichenbaofa,  Saxony,  on  alnm  alate. 

Hamad  from  «tera,  pikh,  and  fn4s,  ( 


eM.  FBLSOBANRIS.    IVila5ban7t  £Km1,  Bar.  Ak.  Wien,  1862,  zl.  183, 18M. 

Orthorhombic.  Mafisive,  aad  in  ooDcretionB,  gronped  or  ungle,  consist- 
ing  of  BcaleB,  which  are  hexagonal,  and  have  two  angles  of  113^.  Gleayage 
perfect    Optically  biaxiaL 

H.=l-6.  G.=2-33.  Lustre  of  deavage-face  pearly.  Color  gnow-white, 
surface  often  yellowish.    Translucent  to  subtransparent. 

Oomp.— Sl'S+ 10  d=8uipbinic  add  17*2,  alumina  44*1,  water  38*7=100.  Analysia:  r.  Hna 
(Ber.Ak.Wien,xiLl88): 

(|)B  16*47       21  45-68       ti  87*81=99*87  Haner. 

Psrr^  ato— Naarijr  as  for  almninite. 

Oba.^From  Xapnik  near  Na5baaja  in  Hnngary,  the  oonoretioni  aomatiraea  groaped  « 
barite. 

696.  OLOOEBBXTB.  Yltriolooker  Bmu,  Afh.,  t.  167, 1816L  Per  sona^ul&t^  teneux  An, 
H.  Min.  BjvL,  1819.  Vitriol  Oofara.  Pitti^te  Bmd,  Tr.,  447,  1814.  GHockarit  JkHm,  Mia, 
964,1866. 

Massive,  sparry  or  earthy.     Stalactitic. 

Lustre  resmous  or  earthy.  Color  brown  to  oohre-yellow,  also  brownish- 
black  to  pitch-black;  dull  green.  Streak  ochre-yeUow  to  brown.  Opaque 
to  Bubtranslucent    Fracture  shining  to  earthy. 

Ooiiip.,yar.— 9e*3+6ti[,  Beraelina,  for  a  brown  to  oohre-yalkyw  variety,  oeearring  ^ 
botryogen  at  Fablun,  oontalnfaig  aocording  to  him,  Sulphurio  add  15-9,  aeaquios^d  of  iron  9S'^ 
water  21-7=100. 

The  same  for  a  atalactitic  Tariety  from  Obet^grond,  near  Zu(teumtel,  tiie  atalactltea  of  vbid 
are  aometimea  2  feet  long,  brown  to  pltdi-blaok,  yellowiah-brown,  and  dark  green  in  odor,  vrai 
yeOowiah-brown  to  odire-y^w  streak,  shining  lustre  to  earthy,  and  insduUe  in  water.  It  ^ 
the  Olockmie  of  Naumaun,  who  dtes  Hochstetter's  anaJtyraia,  S  16-19,  Pd  64-84,  fi  20*7,  agnoDg 
doaely  with  that  by  Beraeliua. 

Jordan  obtained  for  a  compaot  and  earthy  Titriol  odire  fktmi  Bammelabefg  mine  netr  GoeUr 
(J.  pr.  Oh.,  iz.  95X  and  Scfaeerer  for  another  from  ICodum,  Horway  (Pogg.,  zIt.  188)  : 

8       9e         ft 

1.  Gofllar,  oompod    18*69    63*86    18-46,  2n  1-23,  Cu  0*87,  gangoe  8*00=100  Jordan. 

2.  "        earthy        9-80    68*75    16-52,  2n  1*29  Cu  0*50,  gangoe  4*14=100  JordiD. 
8.  Modam,6ftwfi       600    80-78    18*57=100  Soheerer. 

Pvr^  ato«— Heariy  aa  for  oopl^ite. 
Omk--A  reault  of  the  alteration  of  pyrite  or  marcaaite. 

(SVodtorte  was  named  after  the  DdnenOogiat  B.  F.  Qlocker.  Fittidteiathenameofpltdijrli^ 
Ofe^q-T. 
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697.  LAMPROPHAMXTB.    Lampropban  IgMrdm,  (Eff.  Ak.  Stookb.,  18M,  »S. 

In  thin  deavable  folia. 

H.=3.    G.=8*07.    Lustre  pearly.    Color  and  streak  white. 

Oonp.— -An  vuIjtiE  afforded  Igelstrom  (L  a) : 

9        tb      ita      isg       On      ift^i      a 

11-17        28-00        1-90        5-26        24*65        14-02        8*85=99-35. 

Pyr.,  flto.— Yieldfl  water.  With  soda  on  charooal  yields  metallio  lead  and  a  hepatie  man. 
Not  wholly  soluble  in  acids. 

Obs.— From  Loogban  in  Wermland,  Sweden.  Named  in  aUosion  to  the  lustre  from  >«^f^, 
thmmg. 


*  X 


70a  LXNABITB.    linarite  BnoJx,  Ann.  PhiL,  IL  tr.  lit,  1822.    Onpreons  Sulphate  of  Lead, 
Cnpreotts  Anglesite.    Bleilasnr,  Kupferbleispath,  OernL 

MonocHnic.  C7=77^  27' ;  /A  /,  over  «,=61°  86',  O  A  14=141^  6',  a  : 
h  :  (?=0-48134  : 1 :  0-5819.  Observed  planes:  0;  vertical,  t-t,  /,  i-l,  i-2 ; 
hemidomes,  ^,  |-i,  f-i,  1-t*,  f-i,  2-i,  |-i,  7-t;  -1-t;  clinoaomes,  1-4,  ^4; 
hemipjramidB,  2,  2-2,  f^i  f-8-    ^ig-  5^-    Plane  i4  often  wanting. 

(?  A  f^'=102°  83'  O  A  a=r90** 

0  A  l-i=152  19  O  A  i4=168  1  W4 

O  A  -l-i=156  57i  iri  A  1^=105  8  H 

O  A  |.i=161  231  iri  A  -1^=125  361  " 

(?  A  2-i=130  5  «  A  2-i=127  22 

(?  A  fi=176  36  i-2  A  i-2,  ov.  w,=100  1 

(?  A  f*=156  48  /A  2-2=137  1 

0  A  /=96  23  /A  2=159  9 

Twins :  composition-face  i-i  common ;  0  A  0'=164®  64'.    Cleavage :  i4 
very  perfect ;  0  less  so. 

H.=2-5.  G.  =  5'3  — 5-45.  Lnstre  vitreons  or  adamantine.  Color 
deep  azure-bine.  Streak  pale  blue.  Translucent  Fracture  conchoidaL 
Brittle. 

Oomp.— 0.  ratio  for  du,  1^  9,  fi=l :  1:8:1,  wbenoe  l^b  9+Cnfi;  or,  if  fi  be  basics  for 
base  and  acid  1  :  l=(i  Oa+i  Fb+ilft)'9.  It  seems  to  be  an  objection  to  the  first  fbrmula  that 
there  is  no  near  isomorphism  with  anj  sulphate  of  lead,  while  there  is  with  qyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (L  c);  2,  Thomson  (FhiL  Hag.,  m.  xviL  402);  3,  t.  Eobell  (X  pr.  Oh., 
lzxziii.454): 


^b9 

On 

tL 

1.  WanloQkhead 

2.  " 

3.  TTa^^^niylr^ 

76-4 
74-8 
78-41 

18-0 
19-7 
17-48 

4-7-98-1  Brooke. 

5-5=100  Thomson;  G.=5-2137. 

8-18,  Ca  «r.=100  KobelL 

Pjrr.,  etot^lh  the  closed  tube  yields  water  and  loses  its  blue  odor.  B.B.  on  diarooal  (hses 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallio  globule  which  by  continued  treatment  coats 
the  coal  with  oxyd  of  lead,  and  if  Aised  boric  add  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  add.  Decomposed  with  nitric  add,  leaving  a  white  residue 
of  sulphate  of  lead. 

Obs.— Formerly  found  at  LeadhOb.  Occurs  at  Boughten  GUI,  Bed  Qill,  and  near  Keswidr,  in 
Cumberland,  in  cnrstals  sometimes  an  inch  long;  near  Sdineeberg,  rare;  in  Dillenbnrg,  at  the 
mhies  Aurora  and  Thomas;  Nassan  on  the  hsSm;  at  Betdwnya;  at  the  KadainsU  mine  in 
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Nertaobinsk ;  and  in  the  Tlcinify  <^  BerMof  in  tlie  Unl;  and  sappoaed  fonnedf  to  be  loond  at 
linaraa  in  Spain,  wbenoe  the  name. 

▲It^— linarite  oocora  altered  to  oeruaaite,  a  change  Hke  that  of  anglesite  to  oernadte. 

For  reoent  oba.  on  crrat,  B.  ft  IL,  Min.;  Oreg  t  Lettaom,  Min^  89S,  1868;  KakmbarOi,  ICn. 
BnaaL,  !▼.  139,  t.  106;  Heaaenbeig^  Min.  Not,  Na  yji,  from  whom  the  above  an^ea  are  taken; 
K.  Petera,  Ber.  Ak.  Wien,  xUt.  168. 

701.  BROGBANTITB.  Brochantite  (fr.  Katharinenb.)  Lwy,  Ann.  FhR,  IL  yiil  241,  1814. 
Eonigine  (fr.  Bnasia)  Levy^  lb.,  xi.  194^  1826.  Brongnartine  (fr.  Kexioo)  Ao^  MUl,  L  331, 
1841.  Kziaoviglt  (fr.  loeland)  Forchhammer,  Skand.  Nat  Stodch.,  1842,  Arab.  1843,  192. 
WaRlngtoiitte(fr.0omiraU)Jfiufeelt^0h.New8,x.26S,  1864,  Hifl.  Mag^  lY.  zziz.  4Y& 

Orthorhombie.  /A  7=104**  82^,  O  A  3-1=147^  49' ;  a:b:  c=0-814n  : 
1 :  1*2923.  Observed  planes :  vertical,  /,  i4,  i-i ;  domes,  1-5,  2-i.  Pig. 
545 ;  also  priflms  made  of  /  and  t-2,  and  dome  14  without  i-iy  the  form 
resembling  f.  542,  p.  657,  excepting  the  absence  of  Oy  this  plane  not  having 
been  observed. 
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i-i  A  i-5,  ov.  i^=114^  16' 

14  A  14=152  87 

24  A  24,  ov.  (?,=115  88 

U  A  1-2=147  8 

i4  A  7=127  44 

«  A  14=108  41 


Also  in  gronps  of  adcular  crystals  and  dmsy 
crusts.    Cleavage :    i4  very  perfect ;   T  in 
traces.    Also  massive ;  reniform  with  a  columnar  structure. 

H.=8*5— 4.  G.=8-78— 8-87,  Magnus ;  89069,  G.  Rose.  Lustre  vitre- 
ous ;  a  little  pearly  on  the  cleavage-face  i4.  Color  emerald-green,  black- 
iah-green.    Streak  paler  green,    ^ansparent — ^translucent. 

▼ar^^l.  OrdUuwy  BroehaMe.  The  analyaea  vary  conaiderablj,  as  ahown  belaiw.  The  ova- 
tala  an  ▼ertioa]]y  Btriated. 

2.  WaimingkmUii.  EsaentiaUy  brochantite  in  oompoaition,  but  ocoorring  hi  noo-fitrTatedcfyalah 
in  fom  like  a  doubly  carving  wedge,  of  paler  green  color  than  ordmaiy  biodiantiia,  with  &.= 
3^19-8-47,  and  H.=8-3-6. 

Oooftp.— a  ratio  Ibr  Uo,  9,  fi=7  :  6:  6;  CuS+2iCnd;  or  perhapa  2C}a'S  +  0«fi+4fi; 
r=SulphQrio  add  19*9,  prot<KC7d  of  copper  69*0,  water  11-1=100.  Some  analyaea  oorrMpond  to 
the  O.  ratio  4:8:8;  and  Field^a  to  4 :  3  :  4,  the  ratio  of  langite.  Analyaea :  1, 2,  Magnuf.  (Pogg., 
ziT.  141);  3,  Fordihammer  (J.  or.  Gh.,  xzz.  896);  4,  Berthier  (Ann.  Oh.  Phya.,  L  360/,  6,  U. 
Eia8e(Pogg^CT.  614);  6,  Piaanl  (a  R.  lix.  912);  7,  Warrington  (J.  Oh.  Soa,  U.  iii  ^);  8, 
ICaakdyne  (PhiL  Mag.,  IV.  zziz.  476);  9,  Tadiermak  (Ber.  Ak.  Wien,  U.  131);  10^  Field  ^hiL 
liag.,  iV.  xziT.  123);  H,  ▼.  Kobell  (Ber.  Ak.  ICunohen,  1866,  iL  70);  12,  Domejko  (Ann.  c«  It, 
yLT.460): 

S         On         2n        l^b        fit 

8*181    0-030    11-887=99-866  ICagnna. 
8*146    1-048     11*917=100-471  Magana. 

12-81=99-44  Fordihanmier. 

17-2=100  Berthier.  » 

13-2,  a  «r.=100  Riaae, 

ro*       13*2,  Ca  0-8=101  PiMfciL 

12-22\  inaoL  0-68=l00ffacringtoii. 

U*64=99-61  Maakelyne.  ^^ 

11*6=100  Tsohermak. 

16*47=100  Field;  G.=8*81. 

[11-42]=160  KobelL 

13-6,  gaogoe  2*4=100*2  Oom^o 

WlthVa'O*.        ^l-0«p«rotntwU«rlMibdoiriSa°a 


1.  Betcbanya 

17132 

62-626 

2. 

17*426 

66*986 

8.  KrinmiQiU 

18-88 

67-76 

4.  ICezioo 

16-6 

66-2 

6.  Kaaaan 

19-0 

67-8 

6.  CkumwaH 

17*2 

68-8 

7.       "        Wan, 

18-93 

68-27 

8.       "           " 

16*73 

68-24 

9.  K.  a  Walea 

19-4 

69*1 

10.  Chili 

16-69 

66-94 

IL     " 

19-71 

68*87 

12.     « 

16*8 

68-6 
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The  llezioMi  o(XR«fpoiids  to  Cit^  B-f4fi,  and  is  the  Bran^narHne  of  Hoot 

Biyot  found  in  ofystals  of  1»o6hAntlte  of  a  fine  green  color,  which  afforded  a  fdight  eflbireaoence 
with  adds,  9  19-4,  Cn  62*9,  £[  13*6,  with  C 1%  ti  1*2=98-2.  The  mineral  had  undergone  partial 
alteration,  as  ahown  by  the  6*2  p.  a  of  carbonate  of  copper  prearat  (Ann.  d.  IL,  Y.  iiL  740). 

Pjrr.,  elo.— Yielda  wateri  and  at  a  higher  temperature  aulphnrio  add,  in  the  oLoeed  tube,  and 
becomes  Mack.  B.B.  ftisesy  and  on  diarooal  aifords  metallic  copper.  With  soda  gives  the  reao 
tion  for  sulphuric  add. 

Obs. — Occurs  in  smaU  but  well  defined  crystals,  with  malachite  and  native  copper,  at  Gume- 
sdievsk  and  Nischne-Tagilsk  iu  the  Ural ;  the  Eonigine  (or  KSnigite)  was  from  Gumeschevsk ;  in 
small  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Boughten  Qill,  in  Cumberland ;  in 
Cornwall  (in  part  wtrringUmite),  and  sometimes  with  crystals  of  brodiantite  on  the  80-<!aUed  war- 
ringtonite;  at  Betxbanya;  in  Nassau,  with  ohaloopyrite;  in  small  beds  at  Krisuvig  In  lealand 
OerinungUe)]  in  ICexioo  {hrongnariine)]  in  Chin,  at  Andaoollo  (anal  10);  in  Australia  (brought 
from  Sdney,  N.&W.,  anaL  9). 

Named  after  Brochant  de  YilUers. 

On  cryst,  G.  Rose,  Beis.  Ural,  L  267 ;  Eokscharot;  IGn.  BussL,  iiL  260.  The  above  angles  are 
from  KokscharoC  G.  Bose  found  /A  7=104''  10',  and  14  a  14=15^  62'.  Fig.  64&1b  from 
Levy.    Kokschaiof 's  figures  have  not  the  plane  24,  and  several  are  without  44. 

Artil— Formed  in  a  bright  green  powder  by  Field  (PhiL  Hag.,  IV.  zxiv.  128)  by  adding  to  a 
strong  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washing  till  all  the  suli^iate  of  copper  is  removed;  analysis  after  drying  at  100°  0.  afforded  3 
16*98,  Cu  67*61,  a  [16'61]=:100,  giving  tiie  0.  ratio  4:3:4.    See  ftirther  under  IiAvem. 

702.  LAMOrm  Anew  British  mineral  y.  &  JfoAJMyae,  PhiL  ICag.,  lY.  zxvii  806,  1864. 
Langite  Mukelyne,  Pisani,  a  B^  lix.  633,  1864^  Haakelyne,  PhiL  Mag.,  lY.  zzix.  473,  1866. 
Devilline  Fiami,  C.  B.,  813,  1864=I^yeIlite  ifaafts^fu^  Ch.  News,  x.  268,  1864 

Orthorhombie,  /A 7=128**  W;  Oh  14=147^  86' ;  «  :  J  :  o=0-6846  : 
1:1-8702.  /Am=118°  8',  (? A 34=128^  14'.  Cleavage:  apparently 
0  and  ^.  Crystala  small  and  short ;  siinple  forms  not  observed.  Twins : 
composition-face  /,  and  forms  like  those  of  aragonite.  Also  in  fifaro-lamel- 
lar  and  concretionarj  crosts,  with  earthy  surfSEu^e. 

H.=2-6— 3.  G.=8-48— 8'60,  Maskelvne.  Lustre  of  crystals  vitreous; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish-blue ;  through  t-S 
blue ;  through  i4  greenish-blue ;  through  0  paler  greenish-blue.  Trans- 
lucent 

Oomp.— (X  ratio  Ibr  B,  B,  d=4  :  3  :  4,  Pisani;  4:8:6,  Maskeljna  "Ihe  former  gives  the 
formnla  Cu  S+6  On  £[+fi=:Salphario  add  17*0,  o^ of  oopper  677,  water  15*3=100.  The 
latter  oorresponds  to  Snlphnrio  sold  16-4,  ozjd  of  copper  66*1,  water  18*5=100.  The  ratio  4:8:4 
gives  also  the  formnla  0u'9+0ud+3  tL 

Analyses:  1,  Maskelyne  (L  a);  2,  Pisani (L  c):  3-6,  A.  H.  Obmrah  and  1L  Waitington  (J.  Oh. 
Soa,  XL  iu.  87);  6,  TsoiMnnak  (Ber.  Ak.  Wien,  iL  1 127): 

Oa  tL 

18*32=100-56  Maskeljne. 

0  88  16*19,  Ag  0*29=100  FisanL 

15-78=100  OhurdL 

16*25=100-28  Warrington. 

15*63=100*29  Wanington. 

0-5  [16-2]=100  Tschermak. 

The  dmlUne  (or  lf/eUUe\  which  indndee  the  incmsting  variegr,  is,  as  Tsdiermak  has  shown 
(L  t.\  langite  mixed  with  gypsum,  which  is  apparent  in  scales.  Wa  analysis  above  was  made  cd 
the  devilUne  after  separaioBg  18  p.  c.  of  gypsum;  and  he  stated  that  Pisani's  analysis  of  the 
samea  a)  faidioates  the  presence  of  24  p  c    Per  an  analysis  of  the  VyeOUt  by  Church  see  J.  CBl 

Pyr.,  eta— B3.  on  charooal  yields  water,  add  Aimes»  and  metalUc  oopper.  Heated  it  passes 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  water,  and  then  having  the  O.  ratio 
(4  :  3  ;  4)  of  some  brodiantite;  (2)  various  tints  of  oUve-green;  and  (S)  becomes  Ua(^  It  has 
finally  a  strong]/  add  reaction. 


S 

Cu 

1.  Cornwall 

16*42 

65*82 

2. 

16*77 

65-92 

3.        " 

16-79 

67-48 

4.        " 

16-72 

67-31 

5.        « 

16*88 

67*88 

6.        " 

16*2 

68*1 
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01ii.~F6tmd  in  argOlaoeooB  sdifft  (Unas)  in  Oornwall,  in  minnte  twinned  etTBtili;  iIbd  as  a 
bine  croflt,  partly  earthy.    It  ia  aaaooiated  sometimes  with  oomieUite. 

Named  Uumiie  after  Dr.  Y.  y.  Lang,  formeriy  of  the  British  ICnseum. 

The  analyses  of  so-called  brochantite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a  Chilian, 
as  wdl  as  of  the  artiflcial  mineral,  hare  the  same  composition  assigned  by  Piaani  and  Church  to 
the  lanffiie;  and  there  is  yet  some  uncertainty  as  to  the  true  limits  between  (he  t;wo  apedea. 
The  specimens  had  the  grem  color  of  brochantite. 

703.  OTANOTBXOBm.  Kupi^rsammeterz,  Knpfersammten,  WertL,  Earaten's  Tab^  63, 
ISOa  Yehret  Copper  Ore  Jameaan,  Ifin.,  iii  153,  1816.  Sammeters  BreUh^  Ghar^  168,  1823, 
320,  1832.  OniTre  velont^  i^.  O^ranotrichit  Olockar,  anmdr.,  68T,  1889.  Lettsomite  Atxy; 
Fha  Hag.,  zzzW.  103,  1850. 

Oocors  in  droBes  of  short  capillary  crystalfl,  aad  haYing  an  appearance 
like  velvet ;  BometimeB  in  spherical  globules. 

Color  clear  smalt-blne,  sometimes  passing  into  sky-bine.    Lustre  pearly. 

Oomp.— 0.  ratio  for  Cn,  fi,  3,  fi,  from  mean  of  analyses,  9-03  :  6*46  :  8-86  :  20*50.  Taking  it 
at  9:6:9:21,  the  formnla  maybeS  62'S+2£l]&*+16]&;  or  30nS+2  0a*d*+2£i:fi['+9 
fi[=8  On S+4(iCa'+i£l)]&'+ 9fi:    Needs  fturther  investigation.    Analyses  :  J.  Percy  (L  a): 


9 

£1          9e 

On 

ft 

15*39 

11-70 

4316 

2S-06r=98-8a 

U-12 

11-06        118 

46-59 

23-06}  insoL  2*S5=98-86L 

Obs« — Oocors  sparingly  at  IColdawa  in  the  Bannat,  coating  the  cayities  of  an  earthy  b^ydzatei 
ozyd  of  iron,  along  with  a  white  amorphons  snlphate  of  alundna. 

iTamed  OyanotriMU  from  K6wot,  bkie^  and  6(»<{,  hair;  and  Lettsomtie  after  the  ig^gH^H  miiienlo- 
glst,  W.  G.  Lettsom. 

704.  WooDWARDiTB  C^murch,  Oh.  Kews,  ziiL  85,  113,  1866,  J.  Ohem.  Soo,  II  It.  130.  Pvobal^y 
an  impure  unorysiaUized  Tariefy  of  the  above,  mixed  with  hydrate  of  alumina.  Oocora  in  Oom- 
wall,  in  minute  bottyoidal  concretions,  of  a  rich  turquois-blue  to  greenish-bine  color,  transhioent 
to  almost  transparent;  G.=2'38.  Analyses :  1-4,  Church  and  Warrington  (La);  4|  Fisani  (CL 
B.,  IzT.  1142) : 

9  Si  Cu  fi 

1.  OomwaU    13-95        17-97        48*84         18-48=98*74  Ohuroh. 

2.  *«  18*04        18*64        48-67        [19-651=100  Warrington. 

3.  «  12-64        17*98        46*80        [22-7S]==r  100  Warrington. 

4.  "  11-t  18-4         46-8  [26-91  Si  1-2=:  100  Piaani 

Ohurch  and  Warringtcm  also  found  traces  of  silica,  lime,  magnesia,  and  phoephorie  add,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  aiforda  the  0.  ratio  for  Ou,  ^  5,  d!=ll : 
9-6:9:23;  equivalent  to  30u»S,  2Cu6,3Sltf,  12ft;  or  sOuS,  sfiufl,  8ilfi»  6fi.  No. 
4,  by  Pisani,  gives  about  12  :  9  for  the  On  and  ]ld,  the  ratio  in  langite,  and  he  makes  the  mfaieral 
impure  langite.  He  analysed  (L  a)  another  similar  material  from  Cornwall  (received  fhm  Ifr. 
Tailing),  of  a  dear  green  color,  and  obtained  9  4*7,  £l  88-8,  Cu  17*4,  ft  38*7,  ft  6*7 £=100*5;  show- 
ing a  mixture  of  the  copper  snlphate  with  a  hydrous  silicate  of  alumina  as  well  as  hydrate;  and 
this  he  considers  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residne  in  diluted  tMB,  Named  after  Dr.  S.  P. 
Woodward. 

706.  JOBANNITB.    Uranvitriol  John^  Gh.  Unters.,  Y.  254, 1821.    Jdhannit  Eaid^  AbhandL, 
b5hm.  Gea.  Ptag,  1880.    Snlphate  of  Uraninm.    Bulfkte  vert  d^Emme  Awd. 

Monoclinic.  (7=85^  40',  /A  7=69^.  Crystals  flattened,  and  ttom  one 
to  three  lines  in  length ;  arran^d  in  concentric  dmses  or  reniform  masses. 

H.=2— 2-6.  G.=8'19.  Lnstre  vitreous.  Color  beautiful  ^nerald- 
green,  sometimes  passing  into  apple-green.    Streak  paler.    Transparent- 
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tranalacent ;  sometimeft  opaque.     Soluble  in  water.    Taste  bitter,  rather 
than  astringent. 

OoBui^— 0.  »tio  for  bases  and  add  1  : 1,  wfaenoe  the  formula  (tr*,  9)  3+iCu*  3+ l^lSt,  or 
(}(t7*,^  +i  Ca*)  9+lid=y  if  the  unmiom  be  all  Besqaiozyd,  Snlpnurio  add  20*8,  oi^d  of  ora- 
cinm  66*1,  ozyd  of  copper  6*9,  water  6*2=100.  AniUTSia  by  Lindaoker  (mean  of  two  trials. 
TogL's  Ifin.  Joad^  1867): 

SaOH^    tr,8  67-tS    On  6-99    teO-SO    fi  6*69r=99-62. 

Pyr.,  eto^— In  a  glass  tube  at  a  low  heat  does  not  diange ;  higl^y  heated  giyes  off  water  and 
snlphurons  add,  and  beoomes  brown  and  finally  blade  B.  B.  on  ditfooal  giyes  sulphur  ftimes  and 
a  scoria  of  black  color  and  dull  green  streak.  With  salt  of  phosphoras  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  predpitated  chestnut-brown  bj  prusdate  of 
potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  inftidon  of  nutgalls. 

Oba^^DiscoTered  by  John  near  Joadumsthal  in  Bohemia,  after  whom  the  spedes  is  named. 
P6Qnd  also  at  Johanngeotgenstadt  Reported  fh>m  the  Middletown  feldspar  quany  by  Shep- 
ard. 


706.  URANOOHAXiOnB.    Urangron  Zfinmann.    Uranochalzit  Bnm^  Handb.,  ITS,  1841. 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 

H.=2— 2^.    Color  fine  grass-green  to  apple-green ;  streak  apple-green. 

Comp.— (|(tlf*,9)+iCa*}S+iCuB+9£[=r,  if  the  uranium  be  taken  as  all  sesquioxyd,  Sul- 
phuric add  21*1,  oiyd  of  unmium  83*6,  oiyd  of  copper  7*0,  lime  9*8,  water  28*6:=100.  Analyds : 
Unda^r  (Yogi's  lOn.  Joach.,  1867} : 

B       iJ^     t'e     Cu      Oa       fir 
(1)20-03    86*14    0*14    6*66     1010    87*16=10012. 

Obi^— Prom  Joachimsthal  in  Bohemia. 

707.  BDBDJmnB.    /.  £u /SftitO^  Am.  J.  Sd.,  IL  t.  387, 1848.    Sulphate  of  Uranium  &  lime. 

Massive,  with  an  imperfectly  crystalline  structure.  . 
H.=2'5.    Lustre  vitreous  in  the  fracture.    Color  dark  amber.    Trans- 
parent. 

Oomp.— Perhaps  SB+Oa 3+16  £[,  according  to  some  qualitatiTe  trials  by  Smith;  but  as 
{HTobably  9B  +  Cir  B+16]&=r(|9+i  Ca')B+7i]^  and  thus  approadunff  uranodialdte. 

Pjr.,  elo^— In  a  matrass  easily  yields  water.  At  redness  blackens,  bemg  oouTerted  into  ozyd 
of  uranium  and  sulphate  of  lime.  With  salt  of  phosphorus  a  green  bead.  DissolTSS  readily 
in  dilute  muriatic  add. 

Obs«— Occurs  near  Adrianople^  Turkey,  on  pitchblende,  associated  with  llebigite,  in  some  places 
irith  crystals  of  sulphate  of  hme ;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  Externally 
often  dull  from  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Me^jid. 

708.  ZIPP3BITZL  Basisoihes  schwefelsaures  XTranoi^  (verwitterter  Uran-Yitrid)  J,  F,  John, 
IJnters.,  t.  1821,  Jahri>.  Ifln.  1846, 299.  Unmbiathe  Zifipe,  Yerh.  Gee.  Bdhm.  Ftag,  1824.  Zip- 
pdt  BotdL,  Handb.,  610^  1846. 

In  delicate  needles ;  acicular  rosettes ;  warty  crusts. 

H,=3.    Ciolor  fine  sulphur-yellow,  lemon-yellow,  orange-yellow. 
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Oomp^— Ofdraos  tdphato  of  mqirfosyd  of  onmiiim,  irHli  or  wKiiofiit  cnydof 
lemoD-  to  onmge-yeUow  when  wiUumt    Analjeee  by  lindaoker  (Vogl's  IOb.  Jouh.) 

B         9       3Pe     Ca      Oa       d 

1.  WUhnoObpper    1806    67-86    0-17     0^1     n-eo^SO-dO. 

2.  Capper  var.  lt*86    62-04     5*21     16-23=:99-84. 

Formula  of  the  fonner  ^SH  12  ft,  Vogl;  of  the  latter,  C'B'+efi,  with  16  p.  c;  copper  Txtriol 
as  impurity,  Eamm. ;  or  (Ou*  F)'S'-f8fi:,  in  which  0.  ratio  of  Cu,  9=1 ;  12. 

Pjr^  etc. — ^In  tiie  dosed  tube  water,  and  at  a  higher  temperature  sulphuric  add«  WiUi  salt 
of  pho^onia  giines  a  jellowiah^green  i^aaa  in  OJ*.,  becoming  emerald-green  in  B^. 

Oba^From  JoaohimBthaL 

Hamad  after  the  mineralogiat  Prot  Zippe.  John's  basic  mUpiial6  ia  a  ytUffw  naoanX,  amd  ma^ 
be  eitiifir  the  preceding,  or  what  Yogi  eatta  Ormoekn, 

700.  ▼OOUAHITB.    Baslo  Sulphate  of  Uraniom  Vogl,  Mm.  Joach^  18&7.    Yog^iaiiite  DmtL 

In  soft  fflobnlar,  and  nodular,  earthy  coatings. 

Color  pifitachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

OoBsp.— 4(0*  8)*B+(0%Cu)9+10fi,  or,  regarding  the  sulphate  of  copper  and  Ixme  as 
impuri^,  {t*,  8^  S+2  £L    Analyses  by  Lhidaoker  (Min.  Joach.) : 

S       tr9     te     On      Oa      fi 

LLknevar.        12-84    79-60    0-12     1-66    6-49=99-11. 

2.  O^fpervm-,     12*13    79*69    0*36    f-U    0*06    6*26ss99-72. 

Oba«— IVom  Joachimsthal  in  Bohemia. 

7ia  OBAOOHITB.    Uranochre  Voffl,  Ifin.  Joacii.    tUraconiaa  Bevd^  Tt^  a  672,  1832. 

Uraconite  2^110.. 

Amorphonfl,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 

Oonp^— Analyses  by  Lindacker  (L  c.) : 

S        S  Pe  Ott  Ca  fit 

1.  TeUouf        7-12    70*94  0-41  0-24  20-88=99-6& 

2.  Orange     1016    66-06  0-86  2-62  20-06=99-76. 

Formula  deduced  W  Vog!  for  1,C'S+ 14  ft;  for  2,  iOaS+S'S+UA. 
Oba^— From  JoadumstlMl,  with  other  uranium  ores.    Uraeonise  dT  Beadant  was  daseribed  as 
a  yellow  pulTemlent  ore ;  its  composition  is  naknown. 


711.  MORTAHITB.    F.  A.  Oeidh,  Private  coirtribation,  Jan.  19, 1868. 

Incrosting;  without  distinct  crystalline  structure. 
Soft  and  earthy.     Lustre  duU  to  waxy.    Oolor  yellowish  to  white. 
Opaque. 

Oomp^-Bi  fe+2  fi[=TeUurio  add  26-1,  ozyd  of  Uamutb  68*6,  water  6*3=100.  Anal^ysis: 
GeQth(i.a): 

Kontana         ITle  26*83       Bi  66*78       He  0*66       1^b0'89        0  6*94=100. 

Pyr.,  atc^Yields  water  in  a  tube  when  heated.  B.B.  gires  the  reaotions  of  biamnth  and 
teUurium.    Soluble  in  dilute  mnriatio  add. 

Obs.— Incrusts  tetradymite,  Aom  whose  alteration  it  had  been  formed,  at  HidiUand,  in  Kontana. 
The  wBzy  lustre  is  obaerred  when  the  faicmstatloa  has  separated  from  the  souaa  of  tetm^^tei 
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"713.  XBBSTBSnTSL     SdenUdipath  Kenlm,  Posgr^  xivi.  297,  1839.     SelenigmifMi  Bkteyd 
6^amk    Selonite  of  Load.    Seletete  of  Lead.    Keretenite  Jdotia. 

In  small  apheres  and  boir7x4dal  maaaea.  deavage  distinct  in  one  direction.  H.sS— 4.  Lua* 
tre  greaay — yitreoua.  Color  aalphur-yellow.  Streak  unoolored.  Brittle.  Fracture  flbroua. 
Aocording  to  Keraten,  it  conaiata  of  aelenons  acid  and  ozyd  of  lead,  with  a  amall  proportion  of 
copper.  On  coal  it  ftaiaea  readi]|7  to  a  black  alaff,  giving  off  a  strong  aelenium  odor,  and  is  finally 
redaoed  to  a  metallic  c^bule.  With  borax  it  niaes  and  forma  a  jeilowiah-green  pearl,  which  is 
of  the  same  color  on  ooollnff.  With  soda  on  charcoal  metallic  lead  is  obtained.  Oocura  with 
flelenid  of  antimony  and  lead,  malachite,  etc.,  at  theFriederichaglack  mine,  near  Hilburghausen, 
and  at  Eisfeld.    May  it  be  a  teienaU^  or  is  it  only  a  mixture  ? 


7.  CARBONATES. 


The  carbonates  have  a  hardness  not  exceeding  6,  and  consequently  will 
not,  when  pure,  strike  fire  with  a  steel.  Hie  anhydrous  come  under  the 
common  general  formula,  RO,  CO*,  but  present  three  types  of  crystallization, 
a  rhomb<Miedral,  with  M  /\M  near  105  ;  an  orthorhombio,  with  Ih  /near 
120° ;  and  a  monoclinic,  with  Ih  I  near  105°.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
Hiese  anhydrous  species  have  a  vitreous  to  subpeBrly  lustre,  and  are  tmy 
cally  »pwr8.  The  hydrous  carbonates  vary  much  in  crystallization,  and  in 
some  cases  have  a  strongly  pearly  lustre.  All  effervesce  in  hot  adds,  and 
part  of  them  in  cold. 


L  ANHYDROUS  CARBONATES. 


ABRAKGhEMBHT    OF    THB    SPBOIE& 


L  OALGITE  GBOTJP. 

715.  GALom 
Y16.  DoLOxni 

717.  AvKnin 

718.  MAConsm 

719.  MKETns 

720.  PlSIOllIBIXI 
721. 
782. 
723.  SiocBsonra 


Bhombohednl;  i?A  i?=105^— IDS**, 
OaC 

(i6a+i(Ag,*6,An))0 
liEgC 

2iiO 


e0|e.K*€fa+iMg) 
ee|e,Kiea+ Wfe,  Fe,Mn)) 

«e|ej(iMB+iFe) 
V  0|0t|9a 

TT  T7|T7||1ini 


IL  ABAQONITB  GBOUF.    OrtborhombSc    /A /=:U5*— 119^ 


7M.  AsAflosm 

726.  ICAVOAXOOAlinn 

720.  WnmBm 


(|ifcn-i(OmSg))C 
A»0 


t7|T7t|\7a 

eere4(iiCnH-i(€%iig)) 
«e|e>pa 
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W.BaoMum 

(i»M-*C«)0 

f  M.  Smmunn 

drO 

1».  Omama 

no 

m.  B ABTroGALom  aaoup.  icoiiooUiii&  /Ai^ioe*— m*. 


IV.  PAEIHITB  GROUP.    OubooAto  oontainlng  fluorine. 

73L  Pabbri  (Oe,  Lm  I>i)C+i (0i^  0e)9 

13%.  KaaBfimn  6LaC+Ce*0'+0e*P+tfi 


y.  PHOSaXNTTS  GBOUP.    Onbonato  conteining  chloriiM. 
T3S.Pn»Rn  ftC+Pba 


3/ 


f . 


71S.  OAUOrra.  Mannor  (Marble)  pt  PIhi.  lapto  oaleari«L  Saxnm  oalds  (Ctafe  fn  latb 
meaniiig  burnt  ISmeX  Kalchatein  ^^ricL,  De  Kat  PoeaL,  S90,  Intoipr^  468,  1646.  Kaftitai 
TToflL,  Ifin.,  It4t.  BptOAg  KalkatoD,  Kalkapat^  OrmtL,  Min.,  18,  lUB.  Kalk,  Kalk^patb, 
Kalkttein,  Oemu  Oalx  aerata  BBvym.,  1774|  and  OpnaoL,  L  84  ItSO.  GdoBieoua  8par ;  Loe- 
■toM;  Oubonateofliiiie.    Ohanx  earbonatfe  JV*.    Oakit  JUii,  Handb.,  496,  1845. 

o^    RhombohedraL    RhB{t  550a,  over  a  terminal  6dge)=105**  S\OaB 
=135**  23' ;  a=0-8543.    Cleavage :  B  highly  perfect 


Observed  forms:  1.  Hhambohedrans ;  forms  whose  planes  are  in  the 
same  vertical  zone  with  £  (one  of  which,  4,  is  shown  in  t  559,  550e,  and 
three  of  the  mintu  series,  in  -2,  -4)  -if  in  f  564,  550c,  d,  b)  ;  the  jiiu 
rhombohedrons  ranging  ttom  \R  (the  vertical  axis  of  which  is  ^th  that 
of  It  relatively  to  the  lateral  axes)  to  28A,  the  planes  of  the  former 
nearly  coincident  with  the  basal  plane  o^  and  of  the  latter  as  nearly  with 
those  of  the  vertical  prism ;  the  nUnui  rhombohedrons  ranging  from  -^ 
to  -14 ;  the  fondamental  rhombohedron  J?  (£  550a)  nncommon,  excej^ 
in  combination  with  other  planes,  or  as  a  cleavage  form ;  -i  £  (f.  650b,  often 
called  naUrhead  spar)  corresponding  to  a  truncation  of  the  terminal  edge 
of  £,  very  oonrmion,  and  especially  in  combination  (f.  5S2c,  558a,  b,  661, 
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666) ;  -25  (f.  660o),  called  the  in/verse  by  Hatty,  beeause  the  anrie  over  the 
lateral  edges  is  near  that  over  the  terminal  of  ^,  common ;  -fR  (£  650d), 


656 


Bossie. 
or  the  cuboid  of  HatLy,  its  angles  being 
rather  near  those  of  a  cube,  anathe  acnte 
form  m  it  650e),  also  common;  13J2 
(f.  661)  of  not  nnfrequent  occnrrence; 
165  (f.  663d). 

2.  Scalenohedrons.  (a)  Planes  bevel- 
ling the  lateral  edges  of  J?,  f.  662, 
which,  when  more  extended,  take  the 
form  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  having  the  general  symbol  1"", 
and  including  all  the  forms  in  the  table 
beyond  from  IH  to  1"  (the  1  signifying 
that  they  are  thus  related  to  the  rhom- 
bohedron  IJR,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
as  compared  with  that  of  III;  also  a 
nUnus  series,  -P,  having  the  same  relation  to  -IS ;  three  of  the  nUn/us 
series  are  combined  in  the  illustrative  figure,  £  668,  and  two  of  the  j?^  in 
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1 659) ;  Bcalenohedron  V  (f.  553a,  doff-toaih  epar)  very  common,  both  simple 
and  in  oombination  (the  latter  in  f.  655  to  559,  564, 565  ;  f.  556  a  distorted 
form  of  f.  555).  (J)  Planes  bevelling  the  lateral  edges  of  -2R  (I  553c), 
and  having  the  general  symbol  -2°.  (<?)  Planes  having  the  same  relatioD  to 
other  rhombohedrons,  bnt  if  referred  to  the  fondamentsd  rhombohedron, 
Hj  replacing  its  latend  or  terminal  angles,  or  terminal  edges  (f.  561,  564\ 
{d)  The  last  mentioned  bevelling  the  terminal  edges  of  £  (as  ^'  in  £  564), 
having  the  general  symbol  m*,  with  f  m/n—^  m=:l  when  the  scaleno- 
hedron  is^tM  like  the  £,  bnt  f  nm+im=^l  when  min/u8,  (e)  Bevelmentg 
of  terminal  edges  of  other  rhombohedrons,  fn/£y  having  the  same  g^eral 
symbol  m*,  bat  with  |mn— ^  m=:m\  when  of  like  signs  with  nvJSj  and 
f  mai+i  mz=:m\  when  of  nnlike  signs. 

664 


see 


Derl^shlie. 


668 


669 


Al8toii*HoQr. 


8.  BegiUar  six-rided  pyramids^ ;  general  symbol  fnr%  as  4*2,  f.  661. 

4.  Prisms,  (a)  The  regular  six-sided  prism  {,  very  common,  either  short 
or  long  (£  552o,  558a,  b,  554,  570).  {b)  Prism  i-2,  only  in  oombination 
and  not  common,  (a)  Twelve-sided  prisms  i-f  9  ^• 
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6.  Basal^  plane  ^,  as  in  652d,  563a,  o.  670,  far  less  frequent  as  a  tenni- 
nation  of  crystals  than  rhombohedral  ana  scalenohedral  planes. 

AvauBS  or  Rrouboebdbons. 

^  is  a  &ce  of  the  frmdamestal  rhombohedron  \It;  22'  the  particular  rhombohedron  bdow  in 
each  line;  0  the  basal  plane : 


Term.  Edge.  0  A  27 

n^« 

Term.  Edga  o^R 

Ek« 

\ 

156*  2' 

166'*  9' 

149°  14' 

-6 

63*61' 

10r28' 

128*  9' 

A 

152  35 

161  48 

153  86 

-4 

64  42 

102  42 

121  66 

f 

142  56 

158  28 

156  66 

-4 

66  50 

104  17 

120  20 

\ 

184  67 

153  45 

161  48 

-4 

67  26 

106  9 

118  28 

«« 

116  52 

152  48 

163  36 

-V- 

71  18 

110  14 

114  28 

♦ 

129  40 

150  35 

164  48 

-> 

73  16 

112  6 

112  82 

\R 

106  6 

135  23 

180 

-¥ 

74  9 

112  66 

111  41 

i 

82  56 

120  6 

164  42 

-I 

76  9 

116  16 

110  21 

\ 

73  16 

112  5 

156  42 

-2 

78  51 

116  52 

107  46 

3 

69  24 

108  40 

153  7 

-V 

85  26 

121  58 

102  39 

¥ 

68  25 

107  20 

161  57 

-v- 

86  36 

122  49 

101  68 

4 

66  60 

104  17 

148  50 

-1 

88  18 

124  6 

100  2 

V 

65  6 

103  24 

148  1 

-i 

90  55 

125  58 

98  39 

1 

64  42 

102  42 

147  19 

-* 

96  28 

129  2 

96  36 

6 

62  43 

99  85 

144  12 

-t 

97  10 

130  11 

94  48 

7 

62  1 

98  14 

142  61 

-f 

99  14 

131  36 

98  2 

9 

61  14 

96  25 

141  3 

-I 

111  18 

189  12 

85  26 

18 

60  36 

94  27 

139  4 

-* 

116  7 

141  43 

82  64 

16 

60  20 

93  38 

138  16 

-1 

123  10 

146  40 

77  Vt 

18 

60  19 

03  18 

187  60i 

-f 

127  39 

140  23 

75  14 

38 

60  8 

92  4 

136  41 

-\ 

134  67 

163  45 

70  62 

-14 

60  31 

94  8 

138  46 

-i 

166  2 

166  9 

58  38 

-11 

60  50 

96  19 

129  18 

-t 

160  42 

168  60 

56  47 

-8 

61  33 

97  48 

127  26 

-h 

170  14 

174  22 

51  16 

AjrOUB  or  SOALRNOHIDBOVB. 


LongB.  Short  B.  lOd.  E. 

164'*  87'    146*  66'     6rS6'  i»(£677) 

130  16    121  14    181  19  V 


Long  B.  Short  K  Mid.  B. 
159' 24'  138**  6'  64*  64' 
146  10    128  15      98  20 
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ill  a 
f 

}t.a 

ii 
ii 

ll.  Hg. 

I* 

li 

if 

1* 

it 

1» 

iV 

lV.H,. 

lV,Bh. 

V 

!• 

1" 

!■ 

ir 

I* 

tV.Hg. 
¥ 

7 

4» 


LongB.  £Biort  B.  Mid.  E. 

161*  68'  138' 63'     66'8r 

116  6S  110  48 

184    1  130  87 

168  40  123  36 
166  67  126  63 

169  6  123  87 


136  48^  113  69 
170  89  120  14 


174  26 
172  80 

147  4 
171  48 

168  1 
166  38 

169  66 
161  68 

160  18 

169  17 
166  60 

161  7 
144  24 
186  47 
184  28 
138  63 
182  41 
131  81 
180  10 
127  60 
186  26 
126  47 
126  80 
166  69 

170  0 
142  63 
144  30 
142  30 
168  2 

162  64 

148  60 
162  23 
162  29 
141  51 


118  23 
116  69 


164  43 
67  41 
90  20 
69  16 
69  46 

138  63 
71  6 

71  36 

72  1 


106  18i  126  63i 
102  66   86  16 


102  21 
102  6 
102  36 
101  66 
101  66 

101  67 

102  11 
102  62 
104  88 
107  48 
109  1 

109  34 

110  3 

110  36 

111  39 
118  21 
114  24 
114  60 
116  12 

96  27 

91  34 

100  66 


94  1 
97  67 
91  18 
108  62 
106  34 
108  7 
113  46 
121  34 
182  68 
146  28 
160  44 
162  30 
164  6 
166  42 
168  68 
168  30 

166  28 

167  86 

168  82 
106  24 
103  21 
146  28 


98  26i   146  42 

99  68  149  21 


91  12 
90  46 

97  28 
80  10 
88  67 

98  40 


187  48 
139  12 
161  61 
183  19 
144  29 
166  89 


10«T 

-8* 
-6J 

-4l>  Bh. 

-i* 

-21 

.2t 

-«• 

-2tt 

-2* 

-|HrDa.o 
^JT 

-ft.  Wr. 

-itt 
.1» 

-iJ,  i«,  iV,  i» 

-I* 

:JV, 

-V 
-i* 

■4",Hg 

-f 
-*• 

-*• 


LongE.  Shorts. 
167^14'     83*  65' 


134    8 

166  10 
169  89 
164  69 

168  30 

169  4 
163  11 
169  20 

163  16 

146  63 
142  30 
139  86 
172  40 
174  44 

147  31 

160  16 

164  8 

161  82 
161  6 

167  6 

168  8 
167  83 
166  7 

169  66 
161  68 


66  44 

71  36 
71  18 
76  64 

83  34 

87  87 
86  6 

88  18 
92  9 
96  22 
99  58 

106  26 

84  45 
86  82 

98  32 
96  28 
92  46 
83  16 

99  6 
96  16 
96  61 

98  8 

99  26 
102  86 
101  66 


l(]d.K 
140*40' 
125  4 
182  37 

129  3 
132  I 
137  84 

130  45 
122  32 
127  29 
185  19 
143  84 
149  21 
163  24 
112  20 

102  81 
187  33 
185  € 
111  46 
114  25 
127  40 

103  40 
117  8 
103  48 
119  6 

91  18 
103  52 


146  16 
164  7 
167  5 
149  48 
142  38 

140  44 
188  28 
129  10 
128  7 
126  1 
170  16 
144  6 
162  36 

141  41 
158  19 


i«+iJ,im¥,i» 

107  38  124  39 


111  54 

108  4 

120  26 

88  9 

117  28 

102  25 

115  17 

117  50 

114  67 

121  39 

114  84 

138  30 

116  6 

160  0 

115  21 

152  63 

116  4 

158  59 

140  18 

60  12 

124  56 

100  47 

144  46 

64  6 

128  7 

99  58 

147  13 

56  U 

The  hng  B.,  above,  is  edge  T  (C  662);  short  K,  edge  Z;  «m&  B^  edge  Z. 


AiraiiH  or  PnujnDfl. 


1-8  151°  21' 

V-S         139  44 


H 


185  6H 


BasaL 
69°20' 
87     1 
97  26i 


2-2 
4-2 


Fyrazn.  BasaL 

128' 58'  119° 20' 

lU  30i  182  86 


122  39 


147  28 
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PjriWD. 

BasaL 

Fyraxn. 

BasaL 

V-2 

121'  69' 

161"  60' 

6-2 

121'  18' 

167'  64' 

V-a 

121    80i 

149    22 

8-2 

120   42 

168      0 

Twins :  (1)  OompoBition-face  basal  (or  parallel  to  o\  as  f.  566  in  the  form 
f.  565,  £  567  in  that  of  f.  553b,  £  568  in  one  similar  to  f.  552a.  (2)  C- 
face  JR^  f.  570,  the  vertical  axes  of  the  two  forms  nearly  at  right  angles 
(90°  46'),  since  o  A  J?=135°  23' ;  producing  complex  forms  when  hi^ly 
modified.  (3)  O.-face  -25,  as  f.  569,  in  the  scalenohedron  1',  f.  552a. 
(4)  O.-face  --J-B  (f.  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
another  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellae ;  and  oft;en  occurring  as  lamellsB  mtersecting  different  forms, 
or  cleavage  rhombohedrons ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5).  (5)  O.-face  prismatic  plane  i-2.  (6)  O.-face 
plane  i  (t.  572). 

Also  fibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  ^anular ; 
from  coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

H.=2-5— 3-5 ;  some  earthy  kinds  (chalk,  etc.')  1.  G.=2-508— 2-778 ; 
pure  crystals,  2*7213— 2*7234,  Beud. ;  fibrous,  lamellar,  and  stalactitic, 
2'70— 2*72,  but  when  pulverized,  2*729— 2*7233.  Lustre  vitreous — sub- 
vitreous — €«rthy.  Oolor  white  or  colorless ;  also  various  pale  shades  of 
fray,  red,  ffreen,  blue,  violet,  yellow ;  also  brown  and  black  when  impure, 
treak  white  or  graTish,  Transparent — opaque.  Fracture  usually  con- 
choidal,  but  obtamed  with  difficulty  when  the  specimen  is  crystallized. 
Double  refraction  strong. 


^tssKm 


The  following  are  some  of  the  irregular  forms  or  conditions  in  the  oryBtallization  of  calcite : 
(1)  With  curved  suriaoea.  The  rhombohedron  iR,  top  part  of  t  674,  and  the  hexagonal  prism 
t  574a,  and  prism  of  L  576.    (2)  SpiraUy 

groupj  t  573,  in  which  the  spures  consist  of  678 

small  crystals  of  the  form  in  t  552o.  (3) 
Oroti^ped  in  curtfmg  cokmms:  one  case  is 
mentioned  by  Kenngott  in  which  the  column 
was  a  pile  of  rhombohedrons  (form  in  f.  563b) 
in  a  single  series,  the  breadth  iV  in-  (4) 
Made  up  of  a  mcoeuion  of  vnUke  forms :  in 
£  576  a  prism  is  surmounted  by  t^e  form  in 
£  553b,  the  crystal,  after  forming  as  a  heza-  Fhemxyille. 

gonal  prism  with  a  rounded  summit  through 

indistinct  scalenohedral  planes,  haying  been  completed  by  a  form  wholly  different ;  in  £  675  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (1'),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite ;  £  579,  in  which  the  sunken  plane  o 
has  arisen  from  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  conditions  producing  that  modification  having  ceased.  (5)  Irregular  changes  in  the 
devdopmsni  ofihe  same  form:  in  £  574,  the  form  called  naU-head  spar  has  the  unusual  accompani- 
ment of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohedrons ;  kUerai  develop- 
ment having  been  prevented  for  a  while  (perhaps  by  an  accompanying  deposition  of  sediment), 
and  the  form  consequently  elongating  upward  by  successive  additions  of  small  crystals,  but 
finally,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column.  (6)  Symmetrical  arraiigemeni  ofimpwiHes:  in  £  577,  578,  showing  the  tops 
of  a  pnsm,  like  £  5520,  the  impurities  being  crystals  of  pyrite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  accredited,  are 
fVom  Zippe,  Kryst  rhomb.  Kalkhalnides,  Denkschr.  Ak.  Wien,  iiL  1854.  For  the  others,  Hg. 
stands  for  Hessenberg,  Mn.  Not,  iiL,  iv.,  v.,  viL;  Wr.,  Wimmer,  Jahresb.  1854h  865;  Bh.,  v 
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Bath,  Toggt  '"T'^^  387;  S.,  Quintino  Sella,  Stadii  Mm.  Barda,  and  Quadro  crist  Argento  Rosso, 
del  QuanOi  e  del  Galcaie ;  Da.,  Dana,  a,  from  a  Bessie  crystal  (f.  560,  o),  (,  from  a  Bergen  Hill 


574 


Ftzibram. 


ft74A 


676 


Phenizyille. 


Fhenizville. 


ctyetelf  t  552b.    Sella  also  enmnerates  in  his  table  (but  not  from  his  own  special  observatioos) 
the  forms 

i¥,  r,  i6iit,  -4AH,  -fi,  -i%  4V,  -41,  -ii,  -iv,  -i". 

See  also  on  the  crystallography  of  oalcite,  F.  Hodhstetter,  Denkschr.  Ak.  Wien,  yi  89, 1854 
Figures  573,  575,  677,  678  are  from  a  paper  by  J.  L.  Smith,  in  Am.  J.  ScL,  zx.  251,  the  figures 
drawn  by  the  author ;  and  f.  674  is  from  Przibram  crystals  in  the  cabinet  of  Profl  Brush.  Fig. 
561  is  frx>m  Hessenberg.  To  the  enumerated  scalenohedrons  add  (fr.  y.  Bath,  1.  c)  i^t  having 
Y=157°  23',  X=140*'  40',  Z=124''  45'. 
Oomp^  Var.— Oalcite  is  carbonate  of  lime,  Oa  C=Oarbonio  acid  44^  limo  66=10a    Kagneeia, 

protozyd  of  uron,  or  protozyd  of  manganese  frequently, 
579  and  strontia,  barytes,  ozyd  of  sino^  or  oxyd  of  lead  oocar 

sionally,  replace  part  of  the  Hme. 

The  yarieties  are  yery  numerous,  and  diyerse  in  appea^ 
ance.  They  depend  mainly  on  the  following  points:  (1) 
differences  in  crystallization;  (2)  in  structural  condition, 
the  extremes  being  perfect  crystals  and  eardiy  masaiTe 
forms;  (3)  in  color,  diaphaneity,  odor  on  friction,  due  to 
impurities ;  (4)  in  modes  of  origin. 
The  following  are  the  most  common  impurities  and  their 


Bossie. 


Bed  ozyd  of  iron  (9e)  produces  different  shades  of  red, 
from  flesh-red  or  paler  to  opaque  blood-red  and  brownisb- 
red,  according  to  the  proportions  present;  the  latter  Bbbs- 
mann  names  EcematoconUe  (from  iiita,  Uoodj  and  irovcs,  powder^  Handb.,  1304, 1847),  as  in  the  niarUe 
B0880  cmHco  of  Italy.  The  hydrated  ozyd  ^e*fi^  causes  yellowish  to  opaque  ochre-yellow  and 
yellowish-brown ;  the  deeper,  Sideroconite  of  TTftnammit^  (n>.^  1806).  Protozyd  of  iron,  oxyd  of 
ehrome,  silicate  of  iron,  cause  shades  of  green. 
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ChurbonaoooiiB  matters,  or  oarbon,  give  a  dear  jellowiflh  tint  to  some  crystallized  caldte,  and 
varieus  dull  colors,  from  pale  drab  and  buff  through  gray  and  bluish-gray  to  deep  blade,  to  com- 
pact caldte  or  limestone;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
Bhells,  corals,  etc.,  out  of  whidi  the  limestones  were  originally  made,  or  from  the  plants  of  the 
same  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  cause ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitumen,  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
stances and  not  to  metallic  ozyds  is  proved  by  the  rodcs  affording,  when  burnt,  white  quidclime. 
The  black  marbles  thus  colored  are  named  Anihracomie  (from  dvOpai^  coal)  by  v.  Moll  (Ephemer., 
iL  305,  1806),  LucuUan  by  John  (Oh.  Unters.,  219X  and  LucuUite  by  Jameson  (Min.,  iL  180, 
1816);  they  indude  the  Ma/rmor  LucuUeum  Plin.  (zzzvL  6).  The  Kero  AnUco  of  the  Italians 
belongs  here.  The  bituminous  or  feHd  limestones  are  also  called  anthraconite  when  black ;  and 
also,  from  the  odor,  Sumestojie  (syn.  SUtJuione;  Stinksieinf  Saustem^  SHnkkalk^  Germ.),  some  bcdng 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  compact 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  sudi  rodts  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  caldte,  rather  than  as  a  chemiod  substitution  of 
magnesia  for  lime.    (See  under  Doi/>mitb.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  medumically  by  crystallizing  caldte. 

Hlca^  talc,  chlorite,  serpentine  are  often  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  cxystallizatiou,  and  are  among  the  materials  which  produce 
the  doudtngs  or  variegated  colors  of  such  limestones. 

The  varieties  that  have  been  named  are  as  follows: 

A.  WeU  crysiaUiaecL 

1.  Ordinary,  Crystals  and  crystallized  masses  afford  easily  deavagerhombohedrons;  and  when 
transparent  they  are  what  is  called  Iceland  Spar,  and  also  DoMff-refracUng  ^par  (Doppel-spath 
Oerm,). 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  adonlar,  and  take  a 
great  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  dasslflcation  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  are  long  tapering  in  their  full  development  occur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  0,  or  an  obtuse  rhombohe- 
dron  (as -4  or  R),  or  a  low  soalenohedron  (as  ^"^  or  a  combination  of  Uiese  forms ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  great^  in  shape.  The  follow- 
ing groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet  They 
are  here  diaracterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed ; 
and  the  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  common,  {b)  0  group,  or  flat  tabular  (f.  553a)  ;  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  eta  (c)  Low  rhom- 
bohedral  or  nail-head,  -^H,  -^/?,  etc  (d)  R  group,  the  fundamental  rhombohedron  dommant 
(f.  650).  («)  iRj  or  cuboid  group.  (/)  2R  group,  (g)  2R  abbreviated.  (A)  4B  group,  (t)  Oi 
abbreviated,  (j)  Long  rhombohedron  group,  induding  the  longer  rhombohedrons,  of  which  11, 
IS,  -14,  are  rather  common  (f.  551)l  {k}  Long  rhombohedron  abbreviated,  producing  some- ' 
times  forms  that  look  much  like  3-  or  6-3ided  prisms  (f.  558D).  (/)  Low  soalenohedron  group, 
as  i't  I'l  Ota  (m)  Ordinary  scalenohedron  or  dog-tooth  group,  that  of  1',  one  of  the  moirt  com- 
mon of  forms  (f.  552a,  555-559).  (n)  Same  abbreviated  (£  564,  566).  (0)  Long  soalenohedron 
group,  or  that  of  1^  I*,  eta  (p)  Same  abbreviated,  (q)  Prism-scalenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  t  (f.  554).  (r)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

Preunnerite  Esmark,  from  amygdaloid  in  I^aroe,  is  caldte  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  lights  subtransparent  to  translucent,  and 
chaloedonic  in  aspect. 

2.  TurinreryskUa,    Groups  ch/correspondingto  the  different  kinds  described  on  p.  675. 

3.  OrystcUe  with  internal  impurities,  etc.  (a)  Having  interior  planes  or  other  evidence  of  dianges 
in  the  progress  of  their  formation  (C  675,  576^  579).    {fi)  Containing  imparities  symmetric^ 

^arranged. 

4.  Spiral  or  curved  aggregaUone  of  oryetats.  (o)  Spirally  airanged  crystals.  (6)  Bent  or 
carved  crystallizations. 

6.  FiettioTnorphaue  caldte.  NakroeakiU  indudes  pseudomorphs  of  caldte  after  pe2e«etfe  from 
Sangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

0.  RmMU  (Breith.,  B.  H.  Ztg.,  xxiv.  SIl)  is  a  pure  caldte  frt>m  Alston-Hoor  in  Cumberland, 
white  in  cok>r,  wOi  an  angle  of  105"  20',  according  to  Breithaupt's  measorements,  and  G. =2*666— 
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B.  VarietieSj  eryaialUged  as  toeU  as  uncrysiaUvsed,  hosed  an  ihe  presence  of  other  carbonates,  cmd  of 

different  inypwities. 

7.  DokmUic  ealciie.  Ckmtainrag  carbonate  of  magnesia  and  lime,  or  dolomite— a  £eust  aaoertaiti- 
able  only  by  chemical  methods,  nnless  the  amotrnt  of  magnesia  be  considerable,  when  it  is  apparent 
in  crystals  in  the  angle  RaR 

8.  Fffrroealciie.    Gontaining  carbonate  of  iron,  and  turning  brown  on  expoenre. 

9.  MdnffoinocaicUe,  Containing  carbonate  of  manganese,  and  becoming  brownish-black  oa 
exposure. 

10.  Pht/nAocakfUe  Johnston  (Ed.  PhiL  J.,  tI.  '19,  1829),  white  to  yellowish  and  reddifih-brown, 
and  having  i?  A  i?=  106"  H'.Breith.;  106*  6',  Dufr.;  106",  Kenng.  G.=2*772,t.  Haner;  2-746 
'2*748,  Desd.    Ck)ntains  some  carbonate  of  lead. 

11.  Neotype  Breith.  (Handb.,  318,  1841).  Grayish-^ite,  and  occurring  in  rhombohedrcms  2i?; 
i?  A  i?=:106"  8',  Breith.  G.=r  2*819— 2*840.  Contains  some  carbonate  of  barytes.  Fh>ni  Cuzii- 
berland,  England. 

12.  Spartaite  Breith.  (B.  H.  Ztg.,  zviL  63,  1868).  White,  grayish-white,  beooming  brownjah- 
black  on  exposure;  i?Ai?=104^67i',  Breith.;  (}.=: 2*808— 2*818.  Occurs  with  franklinitie  and 
Eindte  at  Sparta,  Sterling  Hill,  Hamburg,  K.  J.,  and  contains  some  carbonate  of  manganese.  Shep- 
ard  proposed  the  name  caldmangUe  for  the  mineral  from  Sterling  (anaL  6). 

18.  StronHanocaicUe  Genih{FT00,  Ac.  ScL  Philad.,  rl  114,  1862);  in  opaque  white  crystals, 
occurring  in  globules  which  hare  a  surface  consisting  of  the  terminations  of  acute  rhombohedroDs, 
and  H.=3'6.  Gontains  some  strontia^  and  hence  giyes  a  decided  red  flame  before  the  blow- 
pipe. 

14.  IbnUdnehleau  UmesUme  (Lassonne,  Mem.  Ac.  Paris,  1776,  Ghauz  carbonate  qaartzifere  K^ 
1801) ;  crystals  of  the  form  in  fig.  660G,  from  Fontainebleau  and  Nemours,  France,  which  contain  a 
large  amount  of  sand,  some  60  to  68  p.  a  according  to  Delesse,  with  G^.=2*63— 2'84^  the  latter 
from  one  containing  67  p.  c.  of  sand. 

16.  HislopUe  Haughton  (Phil.  Mag.,  lY.  xviL  16,  1869)  is  a  grass-green  deavable  calcite  from 
Central  India,  containing  about  14  p.  a  of  a  siliceous  material  like  glauconite  (q.  t.)^  to  wfaidi  the 
color  is  owing. 

0.  Varieties  hosed  on  fbrtms  or  lamM^  structure, 

16.  Satin  Spar;  fine  fibrous,  with  a  silky  lustre.  Resembles  fibrous  gypsum,  wfai(^  is  also 
called  satin  spar,  but  is  much  harder  and  e^rvesoes  with  adds. 

17.  Argentine  EJrwan  (Min.,  L  104,  1794  ;  ScMeferspaih  Hofmann,  Bergm.  J.,  188,  1789 ;  Slate 
Spar).  A  pearly  lamellar  calcite,  the  lamellos  more  or  less  undulating ;  color  white,  grayish,  yel- 
lowish,  or  reddish. 

18.  Aphriie,  in  its  harder  and  more  sparry  YBiietv  {Schaumspath  Freiesleben),  is  a  foliated  white 
pearly  <»lcite,  near  argentine;  in  its  softer  kinds  (Schawnerde  W.,  Siivery  GhaXk  Slirwan,  Eatmt 
de  Torre  H.)  it  approadies  chalk,  though  lighter,  pearly  in  lustre,  sU^eiy-white  or  yellowiah  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure. 

D.  Gramilar  massive  to  cryptocrystaUim ;  Lmestone^  MarUe,  Chalk. 

19.  QramJar  UmesUme  {Saccharoidal  limestone^  so  named  because  like  loaf  sugar  in  ftactore). 
The  texture  varies  from  quite  coarse  to  very  fine  granular,  and  the  latter  passes  by  imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  clouded  and  g^ve  a  handsome  efifect  when  the  material  is  polished.  When  such 
limestones  are  fit  for  polishing,  or  for  architectural  or  ornamental  use,  they  are  called  marbies. 
(a)  Statuary  marble  is  pure  white,  fine  grained,  and  firm  in  texture.  The  Parian  marble  from  tiie 
island  of  Pares  (the  Lychnites  of  the  andents),  Pentelican  from  the  quarries  near  Athens,  JLoai 
marblea  of  the  coast  of  Tuscany,  and  the  Carrara^  of  Modena,  Italy,  are  among  the  best  of  statu- 
ary marbles.  Architectural  marble  indudes  both  white  and  colored.  (6)  The  CipoHn  of  Italy  is 
white,  with  pale  greenish  shadings  fVom  green  talc ;  it  does  not  stand  the  weather  welL  (c)  GiaBo 
antioo  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  whitish  spots.  (<2)  The  Siennci^  or 
BrocateUo  de  Sienna^  is  yellow,  veined  or  douded  with  bluish-red,  having  sometimes  a  tinge  of  pui^ 
pie.  (e)  The  Manddato  is  a  light  red  with  yellowish- white  spots.  A  red  kind  from  Tiree  in  Scot- 
land has  different  shades  of  red,  as  rose-red,  flesh-red,  reddish-white ;  one  from  Tennessee  is 
douded  with  brownish-  and  purplish-red.  (/)  The  Bardiglio  is  my  with  crowded  dark  well-defined 
doudings,  consisting  partly  of  serpentine,  from  Corsica,  {g)  Turguois-blue  marble,  from  the  quar- 
ries of  Seravezaa  near  Carrara,  has  a  fine  grayish-blue  color,  vdned  with  white,  {h)  Verd-Antigve 
is  douded  green,  the  color,  owing  to  the  presence  of  serpentine  (see  p.  466^  yellowish-green  to 
bluish-green. 

20.  ffard  compact  UmesUme,  Varies  from  nearly  pure  white,  through  grayish,  drafa^  bufi; 
yeUowish,  and  reddish  shades,  to  bluish-gray,  dark  browish-gray,  and  bladr,  and  sometimes 
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variously  reined.  The  colon  duUi  ezoeptiQg  ochre-jellow  and  oohre-red  Tarieties.  liany  kinds 
make  beautiful  marble  when  polished. 

(a)  Black,  (h)  ydbw,  (c)  red,  and  {d)  fetid  kinds  have  been  mentioned  (pp.  6*76,  67*7). 

The  Portor  (d),  called  sometimes  Sgyptian  marble,  is  of  black  color,  handsomely  reined  with 
yellow  dolomite,  and  comes  from  Porto-Yenere,  near  Speeia ;  the  rock  is  of  the  lower  Lias,  (e) 
Panno-di'M(yrie  (Death's  Bobe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  MarhU  of 
iMnguedoc  is  fine  deep  red  or  brownish-red,  with  some  white  and  gray  due  to  fossils,  and  is  from 
SL  Beaum^  in  France,  (g)  Gri/Me,  from  the  DepL  of  Herault,  Fnmoe,  has  a  reddish-brown  base, 
with  somewhat  regularly  arranged  spots  of  dear  red,  and  some  whitish  round  spots  due  to  gonia- 
tites.  (A)  SarencoUn  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  gray  and  yellow,  (i) 
Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central  New  York . 

{k)  STieU-marble  includes  kinds  consisting  largely  of  fossil  shells ;  (1)  Madreporic  marble,  those 
oontaining  corals ;  (m)  £hicnnal,  those  containing  encrinal  (crinoidal)  remains,  (n)  lAunachdle  is  a 
dark  brown  shell-marble,  with  brilliant  flre-like  or  chatoyant  internal  reflections  prooeeding  from 
the  shcdls,  and  fh>m  Bleiberg  in  Garinthia;  and  another  kind,  with  the  shells  yellow,  comes  from 
AstrachuL 

(p)  Ruin^marbie  is  a  kind  of  ccMnpact  calcareous  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  etc,  in  ruins,  due  to  infiltration  of  ozyd  of  iron. 

(p)  LUhograpkic  stent  is  a  very  CTen-grained  compact  limestone)  usually  of  buff  or  drab  color; 
as  that  of  Solenhofen. 

(q)  Breccia  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  often  very 
beautifiil  when  the  fragments  are  of  different  colors,  or  are  Imbedded  in  a  base  that  contrasts 
welL    The  colors  are  yery  Tarious. 

(r)  Fudding-sione  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

{8)  Hydraulic  Hmestone  Is  an  impure  limestone.  The  Frendi  yarietiies  contain  2  or  3  p.  a  of 
magnesia,  and  10  to  20  of  silica  and  alumina  (or  day).  The  yarieties  in  the  United  States  contain 
20  to  40  p.  c.  of  magnesia,  and  12  to  30  p.  a  of  silica  and  alumina.  A  yariety  worked  extenaiyely 
at  Bondout,  N.  T.,  afforded  Professor  Bedc  (Min.  N.  Y.,  78)  Carbonic  add  34-20,  Hme  25-50, 
magnesia  12*36,  silica  16-37,  alumina  9*13,  sesquioxyd  of  iron  2*26.  Ozyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Yicat  obseryes  that  in  the  best  French  there  are  20  to  30  p.  c.  of  day,  and 
in  that  only  moderately  good  10  to  12  p.  c  Au  impure  limestone  of  France,  whidi  needs  no  sand 
for  making  the  cement,  it  containing  caldte  54  p.  c,  clay  81,  ozyd  of  iron  16=100,  is  called  pUukr- 
cement  (Dufr.  Hin.,  il). 

21.  ioft  compact  limcsUme.  (a)  Chalk  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leaye  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fkct  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Bomans  (usually  translated  ckalk)  was  mostly  a  white  day,  true  dialk  being 
litUe  known  to  the  andents.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slayes,  was  probably  true  dialk. 

(&)  Calcareous  marl  (Hergelkalk  Germ.)  is  a  soft  earthy  deposit,  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells ;  it  generally  contains  much  day,  and  graduates  into 
a  calcareous  clay. 

22.  Concretionary  massive,  (a)  Oolite  (Bogenstein  Oerm.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
^toofj  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefb  of  Florida,  {b)  Pisolite  (Erbsenstein  W.)  con- 
sists of  concretions  as  large  often  as  a  smuU  pea,  or  eyen  larger,  the  concretions  haying  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  yidnity  of  the  Hot  Springs  at 
Carlsbad  in  Bohemia. 

23.  Deposited  from  cakareous  springs,  streams,  or  th  caverns,  e£c 

(a)  Sialadites  are  the  calcareous  cylinders  or  cones  that  hang  from  the  roofs  of  limestone 
cayerns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  these  waters  hdd 
some  bicarbonate  of  lime  in  solution,  and  leaye  carbonate  of  Ume  to  form  the  stalactite  when 
eyaporation  takes  place.  Stalactites  yary  from  transparent  to  nearly  opaque ;  from  a  granular 
crystalline  structure  to  a  radiating  fibrous ;  from  a  white  color  and  colorless  to  yellowish-gray 
and  brown. 

(P)  Stalagmite  is  the  same  material  coyering  the  floors  of  cayerns,  it  being  made  from  the 
waters  that  drop  from  the  roofs,  or  from  sources  oyer  the  bottom  or  sides ;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  aboye.  It  consists  of  layers ;  but  these  are  yery  irreg- 
ularly curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  oyer  the  floor;  and 
polished  specunens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like  bandings.. 

Stalagmite  is  the  AlaJbastriies  (alabaster-stone)  in  part  (if  not  wholly)  of  Theophrastus,  Phnj, 
and  other  andent  writers;  that  is,  the  stone  of  which  ointment  yases,  of  a  certain  form  called 
akibastcrs,  were  made.    (See  Gnvmi,  p.  640.)    A  locality  near  Thebes,  now  well  known,  was 
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Uffgely  exidored  by  the  ande&ts,  and  the  material  has  often  been  henoe  called  Egyptian  alabaEter. 
It  was  also  formerly  called  onyx  and  mychUes;  Horace,  in  the  3d  book  of  his  Odea,  qieeks  of  ao 
ointment  yase  of  onyx.  Pliny  mentions  columns  of  '^(myz,"  or  *' alabastrites,"  that  were  32  il 
fai  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  Thebes.  In  the  arts 
it  is  often  now  called  Oriental  AlaJbashr;  and  sometimes  also  QibraiUsr-stonef  from  the  oocurrenoe 
of  the  material  in  a  cavern  at  Gibraltar. 

(c)  Calc^wnUT,  TraoertiM,  Oak  TStfa.  Travertine  {Oonfetto  di  THvoli)  is  of  eesentiaUy  tiie  same 
origin  with  stalagmite,  but  is  distinctively  a  deposit  from  springs  or  rivers,  especially  where  in 
large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  its  mode  of 
formation.  It  is  the  Lapis  TibvrUnus  oi  Titruvius,  ii  a  7,  and  Pliny,  xzzvi  48,  etc. ;  the  ward 
trooeriine  being  a  corruption  of  tiburtine.  It  includes  also,  especially  under  the  name  of  ealctafu, 
cellular  depositions  fh>m  the  waters  of  small  springs  or  sources,  whidi  often  contain  fossil  leaTei, 
twigs,  moss,  nuts  or  seed,  etc  The  OsteocoUus  (Beinwelle,  Beinbruch)  Geaner  (p.  31,  1565),  ^'qm 
ossa  fracta  intra  corpus  sumptus,"  as  was  thought  at  the  time  {osteooolla  of  latw  authors),  is,  as 
long  since  shown,  a  cellular  celc  tufii,  consisting  of  incrustings  of  fragments  of  reeds  or  oUier 
marsh  plants.    It  means  bond^hte.    InoUte,  Gallitsin,  is  also  caS^sinter. 

(d)  Agaric  minerai;  Bock-milk  {BergmUch^  MwOmikh^  Germ.)  is  a  very  Boi\  white  matenal, 
breaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  aouices  holding  lime  in 
solution. 

(e)  Rockrmeal  (BBrg^mehl  Germ.,  Farina  Jbssilia  Brudon.,  eta)  is  white  and  light,  like  oottos. 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  conomon  near  Fam 
especially  at  the  quarries  of  Nanterre. 

Analyses:  1,  ILStromeyer  (Gilb.  Ann.,  zlv.  225,  Unters.,  52);  3,  Sohnabel  (Bamm.  SdSappin 
62);  4,  Ahrend  (HausoL  Min.,  1324);  6,  Stromeyer  (L  c.);  6,  Jenzsch  (Pogg.,  xcvi  147);  1, 
Bichter  (Ramm.  Hin.  Gh.,  209);  8^  Tyler  (Am.  «f.  Sd.,  II.  zzzix.  174);  9,  Gibbs  (Banun.  Sd 
SuppL,  62);  10,  II.  Monheim  (ib.);  12,  T.  S.  Hunt  (this  Ifin.,  1854,  438);  13,  Johnston  (Edinb. 
K.  J.  ScL,  vL79l;  14,  Delesse  (Rev.  ScLet  Ind-,  xii  118);  16,  v.Hauer  (Ber.  Ak.Wien,xiL101); 
16,  Kssppel  (J.  pr.  Gh.,  Ivii  324): 
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1.  Iceland,  irp. 

43-70 

016 

56'15=:100  Strom. 

2.  Andreasberg 

48-66 

0-86 

66-98,  fi  0-10=100  Stroa 

3.  Brilon,  Westphalia 

43*52 

013 

56-80,  fi  1-07= 100-02  S. 

4.  HoUengrunde,  grih. 

43-92 

219      0-60 

018 

53-79=  100-58  Ahrend. 

6.  Schwaraenberg,  Schiefferap. 

41-66 

2-70 

— 

66-00=99-36  Strom. 

6.  Sparta,      Spartaite 

40-77 

0-38      6-83 

0-38 

0-92 

48-76,  ao-82=98S6J. 

1]       ii                    « 

4404 

713 

1-21 

47-92=100-80  Richter. 

a  Stirling,  N.  J.,   **    G.  =2-816 

42-01 

13-79 

_ 

48-65=99-46  Tyler. 

9.  Zinc  m.  of  Olkuck 

43-81 

0-51     

4-07 

0-86 

50-76=100  Gibbs. 

10.          "        Altenberg 

43-28 

6-78     

1-06 

5010=100-22  Monhfiim. 

11. 

43-06 

611      0-42 

0-65 

60-26,  a  0-18=99-67  K. 

6a0   *eC%Cl»bO 
12.  Loc.  ?,  Ihrrocdhiie  93-90    4-64  1-59     — =100-18  Hunt    G.=2-715. 

18.  Wanlockhead,  Piumbocak.  [92-2] 7-8=100  Johnston. 

14.  LeadhiUs,  ''  97*61 2-84=99-96  Delesse. 

16.  "  "  92-48 7-74=100-17  Hauer.  ^=2-772, 

16.  Oarrara  Marble  98-765   —  0*900  — ,  8i  0-006,  JPe,  »n,  3tl  0*088,  sand  0'16& 

r  and  loss  0*090= 100  K«ppeL 

NdtrocalcUe  afforded  ICaicband  (J.  pr.  Ch.,  zlvi.  96)  Ca  C  94-37,  H,  l^e  1-15,  Oa  S  2*02,  ^  1'^ 
gangue  1*10=99*98.  Iodine  has  been  found  in  certain  foesiliferous  limestones,  as  at  Ooobod,  bj 
Lembert  (J.  d.  Pharm.,  IIL  zix.  240). 

Pyr.|  etc« — ^In  the  closed  tube  sometimes  decrepitates,  and,  if  oontaining  metallic  ozyds,  vaf 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red;  aiter 
ignition  the  assay  reacts  alkaline ;  moistened  with  muriatic  add  imparts  the  characteristic  lim« 
color  to  the  flame.  In  borax  dissolves  with  effervescenoe,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  ozyds  color  the  borax  and  salt 
of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  ftises  to  a  clear  mass ;  on  c^^^^ 
It  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  ooal,  leaving  an  infusible  and  strong? 
luminous  residue  of  Ume.  In  the  solid  mass  effervesces  when  moistened  with  muriatio  add,  and 
fragments  dissolve  with  brisk  efltervesoence  even  in  cold  acid. 

Obs.— Andreasberg  in  the  Haiz  is  one  of  the  best  European  localities  of  crystallised  oila^> 
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there  are  other  localities  In  &e  TjnA,  Styria^  Carinthia^  Hungary,  Bazonj,  Hease  Darmatadt  (at 
Auerbaoh),  Heaae  Gassel,  Norwaj,  Franoe,  and  in  England  in  Derbyshire,  Oomberland,  CJomwall, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  {R)  over  6  yds.  long  and  3  high  has  been 
observed. 

In  the  XT.  States,  in  Ni  York,  in  Si  Lawrence  and  Jefferson  Cos.,  espedally  at  the  Eossie  lead  mine ; 
crystals  highly  modified  (f.  560,  661),  and  often  transparent  even  when  large ;  one  nearly  trans- 
parent, in  the  cabinet  (f  Yale  College,  weighing  166  pounds ;  often  covered  in  part  by  crystals 
of  galenite;  at  the  Natural  Dam,  2  m.  fh)m  Qouvemeur,  in  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gouvemeur,  and  the  Jepson  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Grouver- 
neur,  fine  geodes,  in  specular  iron ;  in  Jefferson  Co.,  near  Oxbow,  on  ^e  land  of  Mr.  Benton,  firom 
a  decomposing  limestone,  large  crystals  sometimes  as  clear  as  Iceland  spar ;  rose  and  purple 
varieties  very  beautifiil;  some  large  crystals  of  a  hundred  lbs.  and  upward;  i.  m.  S.  of  Oxbow, 
in  Antwerp,  a  vein  of  cseddte  and  lead,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Co.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  crystals  of  calcite  in  white  limestone ;  dog-tooth  spar  (d  652a,  1'  and  also  I*  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  oelestite,  selenite,  and  anhydrite ;  in  Onondaga  Co., 
near  Camillus,  along  the  railroad ;  good  crystals  in  Herldmer  Co.,  1  m.  S.  of  Littlie  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine ; 
on  the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  Co.  (f.  65 2o) ;  at  Anthony's 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  653a);  at  Watortowu,  Agaric 
mineralj  covering  the  sides  of  a  cave;  at  Schoharie,  fine  ttaiadHea  in  many  caverns,  of  which 
Ball's  cave  is  tiie  most  famous ;  at  Camillus  and  Schoharie  (near  the  barite  locality),  fibrous^  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  Co.,  of  a  fine  satin  lustre.  In  MaiM^ 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N,  Edmp.j  at  the  iron  mines,  Fran- 
conia,  argentine.  In  Jfow.,  at  Williamsburg  and  Southampton,  argentifie.  In  Oonn,^  at  the  lead 
mine,  Middletown,  in  crystals  (t-i,  -^,  /,  short  or  long,  and  I',  iQ.  In  N".  Jersey,  at  Bergen,  fine 
crystallizations  of  yellow  calcite,  with  datolite,  eta,  in  trap  (£  652b)  ;  at  Franklin,  a  pink  variety, 
and  good  deavage  specimens.  In  Fenn.,  in  York  Co.,  Iceland  spar.  In  Virginia,  at  the  celebrated 
Wier's  cave,  staiactiies  of  great  beauty;  also  in  the  large  caves  of  Kenkteky,  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  often  containing  soales  of  native  copper. 

At  Warsaw,  lUinois,  in  great  variety  of  form,  hziing  geodes  and  implanted  on  quartz  crystals ; 
at  Quincy,  HI 

In  Nova  Scotia,  at  Partridge  L,  a  wine-colored  calcite,  and  other  interesting  varieties. 

CoralSf  of  which  laige  reefs  are  formed  in  tropical  regions,  consist  mamly  of  carbonate  of  lime. 
B.  Slliman,  Jr.,  obtained  for  a  recent  species  of  Madrepora  (Dana's  Report  on  Zoophytes,  and 
also  Am.  J.  QcL,  IL  I  189)  Carbonate  of  lime  94*807,  phosphates,  fluorids,  etc.,  0*746,  organic  mat- 
ter 4-448.  And  the  deposit  of  phosphates  and  fluorids  afforded  the  percentage — Si  12*5,  Oa  7*6, 
Mg  4*2,  Mg  F  26*62,  Ca  F  26*3^  ftg  f  800,  M  and  l^e  14*84.    Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  either  granular  or  compact  limestone.  These  rocks 
when  burnt  form  quicklime.* 

Altr— Calcite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limonite,  gothite,  red  iron  ore,  minium,  meerschaum,  chlo- 
rite, quartz,  chalcedony,  garnet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcasite, 
galenite,  blende,  native  copper.  The  change  to  dohmOe,  as  Bischof  explains,  may  take  place 
through  bicarbonate  of  magnesia  in  solution;  to  apaOUe  iron  (teC)  through  sulphate  of  iron  in 
solution,  forming  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carbonated  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution;  to  emiihaoniie  (2uO)  through  sulphate  of  zinc  in  solu- 
tion; to  cakmiM  (2n'Si+l^  £[)  probably  by  a  change  first  to  2nC  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution ;  to  malackUe  through  a  solution  of  sulphate  of  oopper,  which 
forms  carbonate  of  copper  and  sulphate  of  lime ;  to  gypsum  or  anhydriie  through  the  action  of 
sulphuric  acid,  which  add  is  produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise, 
tiius  forming  sulphate  of  lime;  to  quarti  by  waters  containing  alkaline  silicates,  which  afford  Aiee 
silica ;  to  ftucriie,  Umoniie,  and  other  species,  by  the  removal  of  the  Oa  C  by  waters  which  hold 
cu'bonio  acid  or  alkaline  silicates,  and  at  the  same  time  contain  the  ing^rodients  forming  the  replacing 
mineral    Limonik  or  red  iron  ore  might  result  from  the  decomposition  of  pyrite  in  the  vicinity. 

Hollow  scalenohedrons  fh)m  the  province  of  Amsberg  were  found  by  Noggerath  (Yerh.  nat 
Ter.  Bonn,  1863, 137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  layer  of  malachite. 

716.  DOIiOllSITIL    Pierrea  calcaires  trds-peu  effenresoentes  avecles  addes  D,  Dolomieu,  J.  de  ji  / 
Phys.,  xxxiz.  1,  1791.    Ddomie  Santssure,  Toy.  Alpea,  §  1929,  1796.    Dobmite  Kirwan,  Ifin.,        ^ 

*  For  various  anriyses  of  limestones,  see  Bammelsberg's  Handw.  der  Min.,  and  Snpplementa»        / 
Kenngott's  Uebers.  for  1844-1862 ;  the  Jahresbericht  of  Berzolius,  and  its  oontinuation. 

Digitized  by  VjOOQIC 


OXYOEK  00MF0UKD6. 

L  111,  1*794.  Bitterspath,  Bhomboidalspath,  KohleDsauerter  Ealkerde,  Bittenakerde  (vitii 
anaLX  Klapr.,  Schrift  Nat  Fr.  BerL,  v.  61,  1784,  Beitr.,  i  SOO,  1795;  also  Bei^.,  iil  »t,  h. 
204,  236,  v.  103,  tL  323.  Spath  magn^ien  Ddameth^  Sdagr.,  L  207,  1792.  Miemit  tkp^ 
Beitr.,  iiL  292,  1802  (discoy.  at  Miemo  by  D.  Thomson  in  1791,  and  sent  \>j  him  to  El  labelM 
Magnesian  spar).  Rautonapath  pt.  Wem,,  1800,  Ludwig's  Werner,  L  51,  154,  1803.  (3tmi 
carbonate  magnesif^re  pt,  0.  c.  aluminif^re  (fr.  Saussure's  analX  H^  Tr.,  1801.  BiUerkaIk|)i 
HausnLf  Handb.,  960,  1813;  Perlspath  pt,  Bauhkalk,  Kalktalkspath,  Garm,  Peari  Spar  pt 
Brown  Spar  pt,  Bhomb  Spar  pt,  Magnesian  Limestone.    Spath  perl^  i>. 

Conitea.  Flintkalk,  Eetziua,  Min.,  1796.  Oonite  Schumacher,  Yerzeidmiaa,  etc,  SO,  1801. 
Konit  Oerm,  Gurhofian  KarsL,  Mag.  Nat  Fr.  BetL,  L  4^  257,  1807,  and  Tabei,  50^  \m 
Tharandit  Frdedeben^  Geogn.  Arbeit,  ▼.  212,  1820.    Brossit  JERnel,  ZS.  f.  Fharm.,  34,  im 

Khombohedral.    B  A  ^=106^  15',  0  A  ^=136^  8*',  a=0-8322.    01^ 
served  planes :  Oj  i-2,  -B,  4,  -2,  -J,  1',  1*  (hemihednl). 
'^^  Oa  i-2=90°,  O  A  4=104°  35',  O  A  2=117° 29',  0^^ 

=154°  20',  i  A  i=135°  57',  2  A  2=79°  36'.    B^£ 
varies  between  106°  10'  and  106°  20'.     An  increase  of 


100°  C.  diminishes  the  angle  4'.  Cleavage :  ^perfect 
Faces  H  often  curved,  and  secondary  planes  usoaDj 
with  horizontal  striae.    Twins :  similar  to  fl  672,  pige 

673.    Also  in  imitative  shapes ;  also  amorphous,  granular,  coarse  or  me, 

and  grains  often  slightly  coherent. 

H.=3-5— 4.    G.=2*8— 2*9,  true  dolomite.    Lustre  vitreous,  indining  to 

pearly  in  some  varieties.      Color  white,  reddish,  or  greenish-white ;  also 

rose-red,  green,  brown,  gray,  and  black.     Subtransparent  to  traoslQceDt 

Brittle. 

Oomp.,  Var.— Normal  or  true  dolomite  has  the  formula  Ca  C  +  ftg  C=Carbooate  of  Uoie  M-U, 
carbonate  of  magnesia  45*66.  Some  kinds  included  under  the  name  have  the  two  csrbooitei  is 
other  proportions ;  but  ttiis  may  arise  from  their  being  mixtures  of  dolomite  with  caldte  or  wt^ 
nesite.  Protoxyd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite;  so  also  jtoUaji  fi 
manganese ;  and  more  rarely  ozjd  of  cobalt  or  zina 

The  yarieties  are  the  following : 

(1)  OrysiaMized.    Pearl  apar  indndes  rhombobedral  dystaUisationfl  with  cnnred  faoei. 

(2)  G92ttmnar  or  fibrous. 

Miemite^  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  a^mgaf' 
green  in  color. 

(8)  Granular^  or  saccharoid^  constitutes  many  of  the  kinds  of  white  statuary  marble,  lod  whit 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  oidbL 

(4)  Compact  massive,  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  gloteat 
here  included,  and  much  hydra/uJUc  UmesUme,  noticed  under  caldte. 

(5)  Compad  porceUanous,  Gurhofian;  snow-white  and  subtranslucent,  with  a  oonchmdil  fti» 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  in  lower  Austria. 

(6)  Fsrrifennu;  Broum  apar,  in  jmrt  CSontains  carbonate  of  iron,  and  as  the  proportion  iDonfls 
it  giaduates  into  ankerite  (q.  y.).  The  oolor  is  white  to  brown,  and  becomes  brownish  oeexp^ 
sure  through  the  oxydation  of  the  iron.  A  columnar  kind,  containing  10  p.  a  of  oerbaoite  d 
iron,  has  been  called  Brossite  (anaL  19);  G.=2-915.  Tharandiie,  from  Tharand,  nsar  Dradee,  a 
dystallized,  and  contains  4  p.  a  of  ^e. 

(7)  Manganifenma,  Colorless  to  flesh-red.  R  A  i?=il06^  28'  (anaL  20,  by  EttUng);  lOT  1« 
(anaL  21,  by  Ott). 

18)  CobalUferoua,    Colored  reddish  (anaL  23);  G.=2'92l,  Oibbs. 

(9)  The  yarieties  based  on  variations  In  the  proportions  of  the  carbonates  are  the  foDowiof : 
(a)  normal  dokmiie,  ratio  of  Ca  0  to  ^  C=l  :  1  (anaL  1-24);  {b)  ratio  li  :  1=3  : 1  {tuL 
25-30);  (c)  ratio=2  :  1  (anaL  31-33X  indudes  gurhofian  or  gurhojfUe;  (d)  ratio  8  :  1  (aoal  34*: 
(0)  ratio=6  :  1  (anaL  36);  (/)  ratio  1  :  3  (anaL  36,  87X  or  oonite.  The  last  (/)  may  be  doloic^ 
magnesite;  and  the  others,  from  bXoe,  dolomitio  caldte,  or  caldte +ddomite.  The  mtnaer  to 
whioh  dolomite  is  often  mixed  with  caldte,  forming  its  veins  and  its  fossil  shells  (see  hekywl  ibovi 
tiiat  this  is  not  improbable. 
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Analyses:  Batio  1:1.  1,  Snokow  (X  pr.  Ch.,  via  408);  3,  Lavizzari  (Jahrb.  Min.  1845,  802, 
1846,  680) ;  3,  Abioh  (G.  Beob.,  p.  iy.);  4^  J.  Both  (J.  pr.  ClL,  lyiii.  82) ;  6,  Waltershaosen  (Pogg., 
xdv.  116);  6,  Hirzel  (Za  Phaim,  I860,  24);  7,  Bammelsberg  (2d  Suppl,  26);  8,  Gobel  (Pogg., 
zz.  636);  9,  Scheerer  (Pogg.,  Izv.  283);  10,  Laugier  (Mem.  Mus.  d'Mst  Nat.,  ziz.  142);  11. 
Bammelsberg  (Mm.  (Ih.,  218);  12,  Alsop  (Ann.  Lye  N.  Y.,  viii.  124).  Containing  over  S  p,  c  of 
carbanaU  of  iron.  13,  Keitsendorfif  (ib.,  213);  14,  Kuhn  (Ann.  Ch.  Pharm.,  liz.  363);  16,  Pelle- 
tier  (Ann.  Oh.  Phjs.,  ziv.  192);  16,  T.  8.  Hunt  (this  Min.,  1864^  442);  17,  Grimm  (Jahrb.  G. 
Beiohs.,  tl  98);  18,  Fiedler  (ib.);  19,  Both  (J.  pr.  Ch.,  lyiii  82);  20,  Hirzel  (I  c.).  Containing 
manganeae,  zine,  or  cobalt  21,  Ettling  (Ann.  Ch.  Pharm.,  zciz.  204);  22,  Ott  (Eaid.  Ber.,  il  408); 
23,  Monheim  (Yerh.  nat  Yer.  Bonn,  y.  41) ;  24^  W.  Qibbs  (Pogg.,  Izzl  «64). 

Batio  3  :  2,  2  :  1,  3  :  1,  6  :  1,  1  :  S.  25,  Beck  (Min.  K.  Y.,  264);  26,  Bammelsberg  (Handw., 
i  96);  27,  Klaproth  (Beitr.,  i.  800,  and  ui  297);  28,  Wackenroder  (Schw.  J.,  Ixy.  41);  29,  Abich 
(L  a);  80,  Kuhn  (L  a);  81-38,  Klaproth  (Beitr.,  iy.,  y.,  yi.);  34^  86,  Kuhn  (L  o.);  86^  John 
(Sohw.  J.,  y.  (yi  ?)  13) ;  37,  Hirzel  (i  c.) : 


Batio  1 

:  1. 

OaO 

%c 

f'eC 

MnC 

1.  Jena,  erysi^  uneoL 

66-2 

44-7 

=99-9  Saokow. 

2.  St  Gothard,  erysL,  gyK-w 

.  65-77 

43-59 

-_ 

— =99-36  Layizzari. 

3.  V.  di  Sambuoo,  gran. 

66-67 

43-43 

— =100  Abich. 

4b  Monte  Somma 

67-26 

42-75 

=100  Both.    G.=2-72. 

6.  Binncn,  gram. 

66-06 

44-56 

— =99-61  Waltersh.    G.=2-845. 

6.  Tinz,  near  Gera 

5402 

46-28 

0-79 

=100-09  Hirzoi 

7.  Bfeld,  RavhkaJk 

65-62 

42-40 

0-56 

— =98-58  Bammelsberg. 

8.  Scheidama,    gran. 

6601 

42-67 

1-54 

=99-22  G6bei 

9.  Gulbrandsdal, '' 

66-88 

40-47 

2-81 

— =99-16  Soheerer. 

10.  Spozzia, 

56-36 

41-30 

200 

=98-66  Laugier. 

11.  Miemo,  Jfi0mi(0 

67-91 

38-97 

1-74 

0-57=99*19  Bammelsberg. 

12.  Westchester  Co.,  N.  Y. 

54-91 

43-68 

1-28 

,  insoi  1-80-100-07  Alsop. 

13.  Zillerthal,  erysL 

56-66 

88-60 

8-30 

l-70=100-26  MoitzendorfEl 

14.  Tharand,  Truwaindiic 

64-76 

42-10 

4-19 

=101*06  Kiihn. 

16.  Trayersella 

61'00 

44-82 

4-68 

— =100  Pelletier.    G.=2-629. 

16.  Bozbury,  Yt,  mamct 

53-90 

4404 

3-06 

=100-99  Hunt    G.=2-866. 

17.  Wermsdorf 

63-25 

38-84 

5-83 

— ,  fl  1-01=98-43  Grimm. 

18.  Lettonitz 

54-21 

89-55 

6-18 

=99-89  Fiedler. 

19.  La  Yalendana,  Mox 

6318 

84-35 

10-46        fl  1-22,  t%  0-22=99-48  BotiL 

20.  Trayersella,  BrosiU 

52-71 

83-46 

11-13 

2-84=10014  Hirzel 

BaUol: 

21.  Freiberg,  >lM^i-r«ti 

53-20 

4016 

214 

5-23=100-71  Ettling.    G.=2-830. 
6-41=  100-12  Ott    G.=2-89. 

22.  Kapnik,  unccl 

62-46 

41-16 

1-09 

28.  Altenberg,  zvndf. 

54-31 

48-26 

0-99 

0-66,  2n  C  1-38=100*60  Monhebn. 

24.  Przibram,  a^nOtif. 

66-77 

35-70 

2-03 

— ,  CoO  7-42=208  Gibbs. 

Batio3:2 

=Oae 

64-1,  AgC  36-9. 

26.  Lockport,  Pta/rt  tpat 

69-00 

89-50 

1-50 

=100  Beck. 

26.  Kolosorok,  cry^L 

6100 

86-63 

2-73 

— =100-26  Bammelsberg. 

27.  Glncksbmnn,  ;l&. 

6000 

86-50 

4-00 

— -100-50  Klaproth. 

28.  Liebenstein 

63-88 

88-24 

0-91 

007=98-10  Wackenroder. 

29.  Sorronto,  Italy 

65-21 

84-79 

— -100  Abich. 

80.  Bohemia 

61-30 

32^0 

6-27 

— =99-77  Kiihn. 

Batio  2  :  1 

=CaC70-4i  S«C29-6. 

31.  Gnrhof,  ChMrhofiain 

70-50 

29-60 

^^ 

— =100  Klaproth. 

32.  Hall,    erysL 

68-0 

25-6 

1-0 

,  fi  2-0,  day  2-0=98-60  Klapro 

33.  Taberg,  " 

780 

26-0 

— ,  Pe  2-25-100-26  Klaproth. 

Batio  8  :  : 

Lto5 

:1. 

34.  Bohemia 

77-68 

18-77 

8-67 

— =100*07  Kfihn. 

85.  KoloBoruk,  vytL 

85-84 

10-39 

5-53 

— =101-76  KiihiL 
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Batio  1  :  3. 

CaO 
28-0 
27*63 

67-4 
67-97 

3*6= 
6-06: 

98-9  John. 
=  100-55  Hi] 

684 


86.  Meiflsner,  ChnUe 
37.       "  " 

The  fdlowing  ore  analyses  of  some  unciystalline  stratified  limestonea.  1,  I&ton,  of  Lower 
ICagnesiaa  limestone,  Oaldferoas  age  (Swallow's  G.  Bep.  Missouri,  1865) ;  2-5,  J.  B.  Whitnej, 
of  Trenton,  Galena,  and  Niagara  limestones  (Bep.  Q.  Iowa,  1868): 

OaC  MgO  teO 

1.  Warsaw,  Mo.,  L.  Magn.     47-01  8886  ,  3tl,  Pe  0*62,  &  13-27=99-66  Htton. 

2.  New  Galena,       "              62*47  4213  1*78,  insoL  2-76,  ]§ra,  &,  eta  0-87=:100  Whitaey. 

3.  (31aytonOo.,Iowa,3VwttiX  44*90  84*23  1*69,  insoL  18*36=9918  Whitney. 

4.  **  "         GalL.    52*01    42*26    093, insoL  4*43,  ^a,  t  C  0*88=100  Whitney. 

5.  Jaokson  Ck>.,  Iowa,  Ifiag,  L.  62-18    42*64      <r.,  insol  8*88,  ^  Fe  0*63,  ^a^  &,  0  0*35=99*68  W. 

Yeiy  many  of  the  limestone  strata  of  the  globe  are  thus  partly  or  wholly  dolomitia^  tibooj^ 
usually  not  as  pure  as  in  the  above  analyses.  T.  8.  Hunt  says  that  dolomiteB  make  up  tiie  cbkf 
I>art  of  the  OalciferouB,  CJlintoo,  Trenton,  Guelph,  Niagara,  and  Onondaga  limestones  of  Canada 
(Logan's  Bep.,  1863,  456).  In  1857  (Logan's  Bep.,  1857,  200)  he  announced  that  the  Teins  ud 
shells  of  some  ordinary  limestones  were  magnesion.  In  the  Porter  marble  (p.  679)  the  body  of 
the  rock  contains  only  1*0  p.  c.  of  carbonate  of  magnesia,  and  the  veins  35-5  p.  a  A  Umestone  . 
fh>m  Dudswell,  Canada,  contains  OaC  92*5,  MgO  1-8,  sand  6*2;  and  the  fossils  are  of  simDir 
.  composition;  but  a  yellowiah  material  enveloping  the  fossils  and  filling  veins  consists  of  CaC 
56*60,  MgO  11*76,  FeO  3-23,  with  2672  insoluble=98*81.  This  being  a  mixture  of  dolomits 
and  calcite,  the  latter  was  removed  by  acetic  add,  and  the  residue,  52  p.  &,  then  aflbrded  Cat 
51*75,  MgO  S6-7S,  ^eO  12-52=100.  In  the  Trenton  limestone  of  Ottawa,  the  fossil  oonte, 
shells,  and  crustaceans  are  changed  to  whitish  dolomite;  and  a  firagment  of  an  Orthooeras  gsn 
Oa  0  66-00,  Mg  0  37-80,  J&'e  0  5-95=99*76. 

Pyr^  etc. — B.B.  acts  like  calcite,  but  does  not  give  a  dear  mass  when  ftased  with  sodbi  ob 
platinum  foil.  Fragments  thrown  into  cold  add  are  very  slowly  acted  upon,  while  in  powder  is 
warm  add  the  mineral  is  readily  dissdved  with  effervescence.  The  ferriferous  dolomites  become 
brown  on  exposure. 

Obe. — ^Massive  ddomite  constitutes  exten»ve  strata,  called  limestone  strata,  in  various  regioDS- 
Giystalline  and  compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rocks, 
ond  with  ordinary  limestonea.  Some  of  the  prominent  localities  are  at  Salzburg,  the  Tyrol, 
Schenmitz  in  Hungary,  Kapmk  in  Transylvania^  Freiberg  in  Saxony,  the  lead  mines  at  iJBtoii  in 
Derbyshire,  eta 

In  the  U.  States,  in  Vermont^  at  Boxbuiy,  large,  yellow,  transparent  crystalfl  of  the  rhorab^pai 
variety,  in  tala  In  B?iode  Mand^  at  Smithfield,  a  coarse  deavable  variety,  occasionally  preeeDtb; 
perfect  crystals,  with  white  talc  in  caldte.  In  K.  Jersey^  at  Hoboken,  white  hexagonal  crystils 
(f  580X  and  in  rhombohedrons.  In  K  Tcrk,  at  Lockport,  Niagara  Falls,  and  Bocbester,  with 
caldte,  celestite,  and  gypsum ;  also  at  Glenn's  Falls ;  in  Richmond  Ca,  at  the  quarantine,  079- 
tallized  dolomite,  in  rhombohedrons,  and  at  the  Pariah  ore  bed.  St  Lawrence  Go.  ,*  on  Hostis^ 
fiirm  in  Phillipstown,  a  variety  resembling  OtirhoJUey  with  a  semi-opaline  appearance  and  a  liacture 
nearly  like  poroelaiu. 

Ddomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  fluignesia; 
but  this  is  not  so,  unless  used  after  calcination,  before  it  is  Ailly  air-slaked.  The  lime  it  affords 
when  burnt  makes  a  more  durable  cement  than  common  limestone. 

Named  aiter  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rode  in  1T9I 
— its  not  effervosdng  with  adds,  wlule  burning  like  limestone,  and  soluble  after  heatiog  in  acide. 
He  observes  in  his  paper  that,  as  early  as  1786,  he  had  found  the  white  marble  of  many  of  tfao 
undent  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rode ;  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  *'  immense  quantitiee  of  similar  Umestones  *"  in  ibe 
Tyrol  . 

Woulfe,  in  the  FhiL  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  or  ankerito,  witn 
some  analytical  determinations,  which  was  in  pearly  rhombohedrons,  resemblmg  someiHiattliose 
of  spathic  iron,  and  came  from  JoadiimsthaL  **  In  its  natural  state  *'  it  efferve«)ed  strongly  witb 
<<  rectified  ^  muriatic  add,  whidi  would  indicate  the  presence  of  more  iron  than  he  obtained  (6  or 
6  p.  c.  of  Fe  0,  C  Os).    It  may  have  been  ankerite. 

Alt.— Dobmite  occurs  altered  to  spathic  iron,  calamine,  steatite,  limonite,  red  iron  ore,  gothite. 
pyiolnsite,  and  quarta,  and  by  prooeeses  similar  to  those  explained  under  caldte. 


Digitized  by 


Google 


ANHYDBOUB  OA2IBONATE8. 


685 


717.  ANKBRITB.  Dolomite  pt  Brown  Spar  and  Pearl  Spar  pt  Paratomea  Kalk-Haloid 
Moha,  amndr.,  i.  580,  1823,  ii  116,  1824.  Bohwand,  Wandstein,  Styrian  Mnen.  Ankerlt 
jBoid,  HohB'8  Min^  i  100,  1825.    TautokUn  BreUfL,  Char.,  70,  1832,  ITib.,  20,  1880. 

Ehombohedral.  JR  A  jB=106°  12',  Styria,  Mohs;  106*^  6',  Belnhausen 
(anal.  6),  Ettling.  Also  crystalline  massive,  coarse  or  fine  granular,  and 
compact. 

Ii.=3-5— 4.  G.=2'95— 3'1.  Lustre  vitreous  to  pearly.  Color  white, 
gray,  reddish.     Translucent  to  subtranslucent. 

Oomp.— Ca  C + (ftg,  te^  An)  C,  or  a  dolomite  in  which  the  magnesia  ia  more  or  less  completely 
replaced  by  protozyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
noagnesian  carbonate  to  the  iron  and  manganesian,  the  mineral  graduates  into  true  dolomite.  The 
kinds  with  10  p^  a  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
having  G.  above  2*96,  under  ankerlte. 

The  ratios  of  Ag  C  to  (^e,  1^)  C  in  the  analyaea  below  are  as  follows : 


1. 

1:2 

6. 

W:l 

11. 

2-7:1 

2. 

l:2i 

7. 

1-6:1 

12. 

3:1 

3. 

1:11 

8. 

2:  1 

13. 

2-8:  I 

4. 

1-8:1 

9. 

2:1 

14. 

31:1 

6. 

1:1 

10. 

21:1 

15. 

4:1 

Tauioclin  Breith.,  is  a  grajish-white  varie^,  containing  about  16  p.  c.  of  carbonate  of  iron,  and 
having  (}.=2  961,  Bttling;  from  Beschertgliick,  near  Freiberg  in  Saxony  (anaL  11). 

Analyses :  1,  Fridau  (Hald.  Ber.,  v.  1) ;  2,  Sohrotter  (Banmg.  ZS.,  viii  1) ;  8,  Luboldt  (Pogg., 
dL  455) ;  4^  v.  Hauer  (Jahrb.  O.  Beichs.,  iv.  827) ;  5,  Schmidt  (Bamm.  Min.  Ch.,  217) ;  6,  Ettling 
(Ann.  Gb.  Pharm.,  xdx.  204);  7,  Berthier  (Ann.  d.  !£.,  vlL  316,  IL  ill);  8,  v.  Hauer  (I  c.) ;  9, 
C.  T.  Jackson  (Proc.  Soc.  N.  H.,  Best,  v.  246);  10,  Berthier  (L  a);  11,  Schmidt  (Ramm.  Min. 
Oh.,  217);  12,  Schnabel  (lb.);  13,  14,  Berthier  (L  c.);  16,  Kohn  (Ann.  Oh.  Pharm.,  liz.  363);  16, 
Schweizer  (J.  pr.  Oh.,  zxiii  281) : 

1.  Admcmt,  Stjria 

2.  Styria 

3.  Lobenstein 

4.  Pinsgan 
6.  Freiberg 

6.  Behihausen 

7.  Gohrath,  Styria 

8.  " 

9.  Kova  Scotia 

10.  OomigUon 

11.  Tautodin 

12.  Siegen 

13.  Schams,  Grisons 

14.  Hiihlen,       " 

15.  Schneeberg 

16.  Tinzen,  Grisons 

In  the  last  analysis  the  ratio  of  ($*e,  An,  Ag)  0  to  Ca  C  is  1  to  less  than  1 ;  but  the  specimen 
may  have  been  a  mixture. 

Pyr.,  etc« — B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag- 
netic; with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  effervescence  in  the  adds. 

Oba. — Occurs  with  spathic  iron  at  the  Styrian  miues,  and  at  &e  localities  above  mentioned. 

Kamed  after  Prot  Anker  of  Styria. 

718.  BCAOMBSITB.  Elohlensaurer  Talkerde  MUchM  A  Laimpadiiu  (first  anaL)  SammL  pr.  Gh. 
Abh.,  iii.  241.  Seine  Talkerde,  Talcum  carbonatum,  TTem.,  Ludwig,  ii.  154,  1808.  Magnesite 
pt  BnmfffL,  Ifin.,  L  489,  1807.    Magneait  JTorv^  TabdL,  48,  92, 1808.    Carbonate  of  Magnesia. 


CaO 

AgC 

*eC 

ftnC 

47-69 

13-73 

34-74 

2-18,  msol  0-15=98-34  Fridau. 

6011 

11-85 

35-81 

3-08=100-85  Schrotter. 

61-61 

18*94 

2711 

2-24-99-90  Luboldt    G.-3-01. 

49-40 

24-31 

26-29 

=100  Hauer. 

56-45 

18-89 

15-94 

10-09=101-37  Schmidt 

51*24 

27-32 

21-76 

=100-81  Bttling.  G.=3-008. 

51-1 

26-7 

20-0 

8-0=99-8  Berthier. 

49-2 

30-0 

20-8 

=100  Hauer. 

49-2 

30-2 

20-8       =99-70  Jackson. 

50-9 

290 

18-7 

0-5=99-1  Berthier. 

49-07 

88-28 

14-89 

2-09=99-33  EttUng. 

60^ 

8408 

18-26 

2-67,  ft  O-15-lOO-Ol  SchnabeL 

61-6 

31-2 

14-8 

0-4=980  Berthier. 

62-8 

32-2 

140 

0-4=99-4  Berthier. 

52-64 

86-85 

12-40 

0-34=101-73  KGhn. 

46  40 

26-95 

25-40 

,  hisd.  0-76=99-50  flchweizer. 
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Hmgnhkt  caiboiMitte  Fr,  Kohlensanrer  Talk,  Talkspath,  Germ.  BandisflerUe  DdmA, 
)Gd^  M.  1812.  Oiobertite  BeutL,  Tr^  410,  1824.  Bremmerite  Eaid^  MoliB*8  Ifxn.  tri,  i  411, 
1826.    Wahnfltedtite  Xdon^  Handlx,  297, 1828.   Brown  Spar  pt 

KhombohedraL  ^  A  i2=107^  29',  0  A  ^=136^  56';  a=0-8095. 
Cleavage:  riiombohedral,  perfect.  Also  massive;  granular  to  veiy com- 
pact 

H.=3-5— 4-5.  G.=3--308, cryst. ;  2-8, earthy ;  3—3-2, whenferriferoDs. 
Lustre  vitreous ;  fibrous  varieties  sometimes  silky.  Color  white,  yellowkh 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidaL 

Var.— 1.  Ordinary,  (a)  CnrBtallized.  In  distinct  rhombohedral  crystals;  RAR=zWti\ 
fr.  Soanini,  Br^h.;  107^  16',  fr.  Tragossthal  (anaL  4),  Foetterle.  (b)  LameOar;  deafible.  ^ 
Oompad,  fine,  granular;  (d)  Compact,  and  like  unglazed  porcelain  in  fracture,  (e)  Eartkn;  beb; 
mized  with  bjdrated  sQicate  of  magnesia  or  sepiolite  (meerschaum) ;  induding  the  Bamimehk, 
from  Baudissero,  near  Turin,  which  has  some  resemblimce  to  chalk,  and  adheres  to  the  toegoe. 
Even  the  purer  yarieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate. 

2.  Ferri/enma,  BrewnerUe;  containing  several  p.  a  of  proto^  of  iron;  G.=8— 8-4;  vUtB, 
yellowish,  brownish,  rarely  black  and  bituminous ;  often  becoming  brown  on  exposure,  and  heaa 
called  Brawn  Spar,  BAR'm  mmeral  fr.  Salzburg  (anal  16)  lOt**  82',  Dufr. :  fr.  Pfltsch  (onaL  U) 
107-  22f,  Mitscherlich;  fr.  Tyrol  (anaL  19)  107'  26',  Brooke,  107-  26f  Breith.  The  Bise 
Breunerite  was  originally  given  by  Haidinger  (after  M.  Breuner)  to  the  variety  analj»4  by 
Stromeyer  containing  6  to  10  p.  c.  of  protvzyd  of  Iron  (or  8  to  17  p.  a  of  carbonate);  and  Wdn- 
8(edtUe  to  an  included  kind  from  the  Han,  analyzed  by  Walmstedt  (anaL  18),  difl^riog  oolj  ia 
containing  a  little  more  protozyd  of  manganese  than  usual  (2  p.  a). 

Oomp. — Carbonate  of  magnesia,  1^  0= Carbonic  acid  62*4;  magnesia  47 '6 =100;  batpnl' 
ozyd  of  iron  often  replacing  some  magnesia.  The  femferous  part  may  be  i^esent  as  mm^ 
mbced  with  true  magnesite. 

Analyses:  1,  2,  Marchand  ft  Scheerer  (J.  pr.  Ch.,  L  395);  3,  Miinster  (Pogg.,  Ixr.  29?);  iv 
Hauer  (Jabrb.  G.  Beichs,  1805,  68);  5,  Sommer  (Jahrb.  Hin.  1866,  456);  cH^Ptt^lhifl  dt); 
7,  8,  Stromeyer  (Kastn.  Arch.,  iy.  482,  Unt);  9,  Rammelsberg  (Handw.,  397);  10,  Mirdiaad  k 
Scheerer  0-  c) ;  11,  ComwaD  (Ann.  Lye  N.  T.,  viiL  123);  12,  13,  W.  Beck  (Verh.  Min.  a PK, 
1862,  89)  : 


A.  OrystaUizei, 


1.  Snarum,vt9. 

2.  **        w. 

3.  "         " 

4.  Tragossthal,  to. 
6.  Salzburg 


C 
61-45 
61-57 
60-79 

52-24 


]^e 
0-79 
1-41 
2-26 

0-43 


An 


49  67  Fe  8*62     0*28 


Ag 

47-29 
4702 
45-36 

47-25 
44-53 


Ca       ft 


0-65 


0-47=100  Sdieerer;  0.=3W 

=  1 00  Scheerer. 

0*26,  Si  1*12=99*79  Monftor; 

=99-92  Hauer;  0.=l<» 

,  inaoL  0*68=99-«S<»* 


6.  HmbschiitB  61*0 

7.  Solem,  India  61-83 

8.  Frankenstein  60-22 
9           <*  62-10 

lo!  "  52-34 

11.  Hoboken,  N.  J.,  whUe    50*00 

12.  Orenberg,  "  (t)  61*80 
18.  L.  Urgnn,  Bnssia,  "  (|)  62-90 


B.  Compact 


0-21 


0*56 
0*41 
0*04 


47*0 

47*89 

4836 

47-90 

47-66 

46*71 

46-13 

45-25 


0-28 


tr. 
1*20 
115 


1*6=99*6  LampadiuB. 

=100  Strom. 

1-39=10018  Strom. 

=100  Ramm. 

=100  Scheerer. 

0  30,  Si  0-23=97-80  OoRnnfl. 
0*6.%  Si  01 2=100-29  Bed. 
0-50,  Si  0'20=100t>i  Beck. 


0.  FtnifirtrnMagnnUe;  DrenmriU^  TTafeMtoittife. 

14  T.  Hauer  (Jahrb.  a.  Beiohs.,  iil  164, 1852) ;  16,  Stromeyer  (Sohw.  J.,  H.);  16,  IkMoaj  O&u 
w  V  17  Stromeyer  (I  c.) ;  18,  "Wahnstedt  (Bchw.  J.,  xixv.  398,  1822);  19,  Brooke  (Ann.  Wl,  tt 


▼  382) ;  30,  stromeyer  (L  a) 
fttiiSuppL,  161): 


21,  Magnus  (Pogg.,  x.  145);  22,  Stromeyer  (L  o);  U,  Joy  (B»» 


Digitized  by  VjOOQIC 


ANHTDBOirS  OAJEEBONATES. 


687 


C 

te 

An 

Ag 

U.  Semmering,  whUe 

50-46 

3-19 

42*49 

16.  Hall,             black 

50-92 

600 

1-61 

42-71 

16.  Salzburg,        " 

60-60 

6-20 

4310 

11.  St  Gothard,  ydtow 

50*82 

6-54 

0-66 

41-80 

18.  Harz 

49-22 

6-22 

1-98 

4015 

19.  Tyrol,  yw.  crytl 

50-07 

816 

40-98 

20.  Zillerthal,  yw. 

49-92 

8-68 

0-42 

40-88 

21.  Potrchthal,  rbdn. 

60-07 

9-63 

0-78 

89-48 

22.  Fassa,  yw^-bn. 

60-16 

10-68 

0-48 

84-47 

28.  Zillerth.,  oryst. 

49-17 

1609 

81-60 

Batioof  AgCto  J'eOin 

the  preoeding  analyses: 

14. 

26: 

:  1 

] 

18. 

9  :1 

15. 

12: 

:1 

: 

L9. 

9  :  1 

16. 

12: 

:  1 

20. 

8:1 

17. 

11 

:1 

2-18  ,  0  l-29=99-60  Hauer. 

,  0  0-11 =100-26  StronL 

J  C  tMutet =98-90  Dufl 

=99*22  Strom. 

0-61,  C 1-62,  Si0-80r=100  Walm. 

=99-21  Brooke. 

=99-80  Strom. 

=99-96  Magna3. 

=100-64  Strom. 

1-97     1-17=100  Joy. 


21.  7:1 

22.  6:1 

23.  4:1 


T.  S.  Hont  (Logan's  Rep.,  1863,  467,  611)  found  the  magnesite  rock  of  Canada  to  contain  8  to 
lOi^  p.  c.  of  carbonate  of  iron,  with  8  to  40  p.  c.  of  insoluble  matters,  mostly  mixed  quarts. 
That  of  Sutton  afforded  MgC  83*86,  :^e  C  902,  mixe4  silica  808=100-40. 

The  white  portions  of  the  yerd-antique  of  Rozbury,  Mass.,  are  magnesite  with  about  4  p.  a  of 
carbonate  of  iron,  as  shown  by  Jackson,  Hayes,  and  Hunt 

In  the  baudisserite,  Berthler  found  041*80,  Hg  3900,  meerschaum  19*20=100  (Ann.  d.  M., 
1822,  316).  A  variety  of  the  same  was  early  analyzed  by  Giobert  (J.  d.  M.,  zx.  291,  401,  1803), 
and  another,  from  Castellamonte,  by  Guyton  (Ann.  d.  Gh.,  xlviL  86,  1803). 

A  magnesite  from  Sasbach,  Kaiserstuhl,  contains  hydromagnesite.  P.  Meyer  found  (Ann.  Ch. 
Pharm.,  czv.  129),  afler  separating  the  impurities,  0  45*27,  'iig  47*69,  Ca  2-47,  £[4-67,  equivalent  to 
AgC  82-88,  OaC  4*41,  Mg  8*14^  11 4-67. 

Pyr.,  etc. — B.B.  resembles  caldte  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
by -cold  adds ;  in  powder  is  readily  dissolved  with  effervesoence  in  warm  muiiatlo  add. 

Obs. — Found  in  talooee  schist,  serpentine,  and  other  magneeian  rocks ;  as  veins  in  serpentine, 
or  mixed  with  it  so  as  to  form  a  variety  of  verd-antique  marble  (magMaitie  ophioUte  of  Hunt) ; 
also,  in  CJanada,  as  a  rode,  more  or  less  pure,  associated  with  steatite,  serpentine^  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  fW>m  Orgueil  (DescL). 

Occurs  at  Hrubschiitz  in  Moravia,  where  it  was  first  disoovered  by  Mitdiell ;  at  Kraubat  and 
Tragdssthal,  Styria;  at  Frankenstein  in  Silesia;  Snarum,  Norway;  Baudisseroand  Castellamonte 
in  Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
fibrous  masses,  traversing  white  limestone ;  at  Lynnfield,  (Savendish,  and  Boxbury,  Mass.,  mixed 
with  or  veining  serpentiDe ;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
Goehen,  Chester  Co. ;  near  Texas,  Lancaster  Ca ;  as  a  rode,  in  Snlton  and  Bolton,  Canada  East ; 
in  Canton  Upata,  Yenesuela,  near  Mission  Pastors,  looking  like  porcelain  in  the  fracture,  as 
observed  by  N.  S.  Manross:  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos.,  California 

Delameth^rie,  in  his  Th^rle  de  la  Terre,  ii.  98,  1796,  uses  the  name  magnesite  for  the  carbonate 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
niart,  in  his  Mineralogy,  iL  489,  1807,  applies  the  name  to  a  group,  induding  (l)the  carbonate 
called  MiteheWa  magnenie,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brongniart  and  Delameth^rie  gave  the  ftrat  place  to  the  carbonate,  the  name 
magnesite  would  rightly  M  to  it  in  case  of  the  division  of  the  group.  Karsten,  in  his  TabeUeu, 
1808,  recognized  this  division  of  the  spedes,  and  formally  gave  to  the  carbonate  the  name  mag* 
nesUe,  The  German  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  alL  But 
in  France,  Beudant,  in  1824,  gave  the  name  giobertite  to  the  carbonate^  leaving  magwsile  for  the 
silicate,  and  most  of  the  French  mineralogists  have  followed  Beudant  Giobert  analyzed  only  the 
siliceous  variety  from  Baodissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
Lampadius,  somewhat  earlier,  from  specimens  brought  by  Mitchell  firom  Moravia. 


719.  MBSmTB.    Mesitinspath  pt  BtMl,  Pogg.,  zL  170, 1827.    Mesitin  BrtUh.,  Pogg.,  Ixx. . 

148,  1847. 

Ehombohednd.    R  A  ^=107°  14'.    Cleavage  rbombohedral,  perfect. 
H.=4— 4'5.    G.=3'33— -S'SB.    Lustre  vitreous,  or  a  little  pearly.    Color 
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yellowiflh-white,  yellowish-gray,  yellowiah-brown.     Streak  nearly  white,  or 
colorless.    Transparent  to  subtranslncent. 

Ooap.— 2  Ag  C + f^e  CsOuboxiate  of  magnesia  59*2,  oarbonate  of  iron  48*0 = 1 00.     Ana^yMs  ; 
1,  Glbbs  (Pogg.|  Izzi.  666) ;  2,  Frltncfae  (Pogg^  Izz.  146) ;  3,  Patera  (Haid.  Ber^  ii.  396}  : 


e 

»e 

ftg 

da 

1.  TrayeraeUA 

46-76 

24-18 

28-12 

1-80=99-36  PriteBohe.    a.=3-36. 

2. 

46-05 

26-61 

2712 

0-22= 100  Gibba. 

8.  Werfen,  ywlL-bn, 

46-84 

27-87 

26-76 

— =97-97  Patera.         G.=3-S8. 

Pyr.,  •to^-B.B.  blackena  and  becomes  magnetia  But  slightly  acted  upon  in  mama  by  ooid 
acids ;  readily  diBSolyed  with  efibrresoenoe  when  in  powder  by  hot  muriatic  add. 

Obs.— Prom  TrayerseDa,  Piedmont;  Werfen,  with  lazulite. 

Named  from  /uairns,  a  go-hetioeen,  it  being  intermediate  between  magnesite  and  siderite.  The 
species  as  first  described  included  pistomeslte. 

72a  PIST0MB8ITIL    ICesitin  pt  BrtHh.,  Pogg.,  zL  170,  1827.    BstomesH  BteUh^  Pdgg^ 

Izz.  146,  1847. 

Rhombohedral.  B  A  11=107'^  18'.  Cleavage  rhombohedral.  Coarse 
granular. 

H.=:3-5-4.  G.=3-412-3-4:17,  Thnmberg,  Breith..;  3427,  Ettlmg. 
Lnstre  vitreous,  or  somewhat  pearly.  Color  ydlowish-white  to  yellowifih- 
gray.    Streak  uncolored. 

Ooinp.—AgO  +  J'eC= Carbonate  of  magnesia  42,  carbonate  of  iron  68=100.  AnaJjrses:  1, 
Stromeyer  (Breith.,  Pogg.,  zL  170) ;  2,  Fritzsche  (Pogg.,  Izz.  146) ;  3,  Ettling  (Ann.  Gh.  PliarmL, 
zciz.204): 

C        j^e       liCg     Ca 

1.  TraTersella  44-09    36*68    20  34    — =99*96  Stromeyer. 

2.  Thumbeig,  PiBkmk   4362    33*92    2172    =99*26  Fritzsche.    G.=8-4I. 

3.  "  **         44-67     38*16    22*29    =100*01  Bttiing.      G.=3*427. 

Pyr.,  6tc«— Closely  resembling  mesitite. 

OM.--Occnrs  at  Thnmberg,  near  Fiachan  in  Sakbnrg ;  also  at  TiBverseOa  In  PfedmoD't 
Named  by  Breithaupt  from  wtvrdt  and  tueirnsj  after  he  had  already  used  Metitine  (q.  t.X  and 
because  pistomesite  is  nearer  the  middle  between  chalybite  and  magnesite  than  mesitinew 

721.  SIDBRnrS.  ?  Vena  ferri  jecoris  colore  optima,  G^rm,  Staheh^ich  Eisen,  Gksner,  Fobs.,  90, 
1666.  Spatformig  Jemmatan,  Minora  ferri  alba  spathiformia,  WaU^  266,  1747.  Jazn  med 
KaUgord  fdrenadt,  Qerm,  StaUsteln,  Ormst^  29,  1768.  Ferrum  cum  magnesio  et  terra  oeloa* 
rea  addo  aereo  mineralisatum  Bergm^  Opusc.,  ii.  184^  1780.  Spathiger  Eisen,  Spatheiaenstein, 
Chrm.  Per  spathique  da  Liale,  lit  281,  1783.  Calcareous  or  Sparry  Iron  Ore  Ktrwatt,  Spathic 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Oarbonate  of  Iron.  Fet  oaibonat^  Idie 
d*acier,  Dr.  Kohlensaures  Bisen,  Eisenkalk,  Germ,  Sisenspath  £RM0m^  Handb.,  961,  1^52, 
1818.  Spherosiderit  Eduain,^  lb.,  1070,  1818,  1847,  1863.  Siderose  BewL,  iL  346,  1832. 
Junckdrite  Dufr.,  Ann.  Ch.  Phys.,  IvL  198, 1834.  Siderit  BM,  Handb.,  499, 1845.  Cha^ytnt 
Ghck,,  Syn,  241,  1847. 

Oligonspath  BreH^,,  Handb.,  iL  235, 1841=01igonit  Bovam.,  Handb.,  1862,  1847.  Hionuat 
Meyer^  Jahrb.  Min.  1846,  200.  Siderodot  Breiih.,  Haid.  Ber.,  L  6,  1847.  Sideroplesit  Bniih^ 
B.  H.  Ztg.,  zvil  64^  1868.    Thonei8enstein=G]ay  Iron  Ore  pt 

Ehombohedral.  jBa^=107°,  OAjB=136'*  87';  a=0-81T16.  Ob- 
served planes  :  rhombohedral,  1,  i,  -5,  -2,  -J ;  scalenohedral,  1* ;  pyram- 
idaly  f-2 ;  prismatic,  /,  ir2 ;   and  basal,  O.    The  faces  often  curved,  as 

below- 
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0  A  2=117*^  63'  \  A  i=136^  84'  4  A  4=66*^  18' 

O  A  f  2=132  80  i  A  ^=133  23  t-2  A  r=156  45 

Cleavage :  rhombohedral,  perfect.  Twins :  plane  of  composition  -J.  Also 
in  botryoidal  and  globular  forms,  subfibrous  within,  occasionally  silky 
fibrous.  Often  cleavable  massive,  with  cleavage  planes  undulating. 
Coarse  or  fine  granular. 
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H.=3-5— 4-5.  G.=3*7— 8'9.  Lustre  vitreous,  more  or  less  pearly. 
Streak  white.  Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown 
and  brownish-red,  rarely  green;  and  sometimes  white.  Translucent — 
subtranslucent.    Fracture  uneven.    Brittle. 

Oomp.,  Var.— Carbonate  of  iron,  j'e  C=:Carbonte  acid  37*9,  protoxyd  of  iron  62*1.    But  part 
of  the  protozyd  of  iron  (^e)  uaually  replaced  by  manganese,  and  often  by  magnesia  or  lime. 
The  principal  yarietlea  are  the  following: 

(1)  Ordinary,  (a)  Oy^toZZtzed  (&)  Qmcrdhnary=Sphero8ideriie;  in  globular  concretioni, 
either  solid  or  concentric  scaly,  with  usually  a  fibrous  structiure.  (c)  GramUar  to  eompaei  maa- 
9we,  ((Q  OoUUc^  like  oolitic  limestone  in  structure,  (e)  JSbrtfiy,  or  stony,  impure  fix>m  miztore 
with  day  or  sand,  constituting  a  larse  part  of  the  day  iron-stone  of  the  Coal  formation  and  other 
stratified  deposits;  H.=3  to  7,  the  last  firom  the  silica  present;  G.=3'0— 3'8,  or  mostly  3*15— > 
8-66. 

(2)  Through  dilTerences  in  the  bases  repladng  part  of  the  iron,  there  are  the  following  kinds: 

A.  Containing  little  or  no  manganese  (MnX  magnesia  (Ag),  or  lime  (Ca).    G.= 

B.  Containing  6  to  12  p.  a  of  JE^n,  with  little  lilgor  Oa=7FeC-HMnC  to4l*eC  +  ]f[nO. 

C.  Containing  17  to  18  p.  a  of  li(n=2i  ^e  0  +  Mn  C. 

D.  Containing  25  p.  a  of  Mn=li^e  C+lifn  C :  the  aliganapar  of  Breithaupt,  or  oUffomte^  hay- 
ing RaR=101''  4';  a.=8'7l4— 8-745;  color  yellowiflh  to  between  flesh- and  iron-red;  streak 
yellowish-white;  remarkably  phosphorescent  when  heated. 

E.  Contammg  little  manganese  and  much  magnesia,  4  ^e  0+ Ag  C. 

F.  Ditto,  2  te  0+%  C,  the  Hdmtpkeae,  Breith.,  from  POhl,  haying  H  A  i?=107"  6',  Bieith. ; 
Q.=8'6 16— 8-660.  Also  from  other  localities.  Yon  Zepharoyioh  obtained  from  a  deayage 
rhombohedron  from  Salsburg  (anaL  21)  R  a  R^Uft"  6'  16' ,  and  a.=8*699. 

0.  Containing  20  p.  c  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  green; 
from  Aftenberg;  formula  8  <*e  C  +  2  liln  C+8  Ca  C. 

H,  I.  Other  miscellaneous  kinds. 

The  nderodci  of  Breithaupt  is  a  cakdftrous  spathic  iron  flrom  Badstadt  ia  Salsburg,  haying  GK 
=3-41. 

Analyses:  Division  A.  1,  2,  Karsten  (Earst  Ardiiy.,  ix.  220);  3,  Thomson  (Ifln.,  L  445);  4» 
Stromeyer  (IJnters.);  6,  Bischof  (Bammelsb.  Mm.  Chemie,  222) ;  6,  Berthier  (Ann.  d.  IL,  yiiL  887); 
7,  aia8Son(Ann.  Ch.  Fharm.,  Ixil  89).  B.  8-11,  Karsten  (La);  12,  Stromeyer  (L  a);  13,  Sohna- 
bel  (Bamm.  Mia  Gh.,  223).  C.  14,  Schnabd  (Bamm.  3d  SuppL,  112).  D.  15,  Magnus  (POgg.,  x. 
145).  B.  16,  Khuen  (Bamm.  Min.  Ch.,  224).  F.  17,  Fritssdie  (B.  H.  Ztg.,  xyiL  54);  18-20^ 
Berthier  (Ann.  d.  M.,  yiiL  887);  21,  Sommer  (Jahrb.  IGn.  1866,  455).  a.  22,  Monhaim  (J.  pr. 
Ch.,  xliz.  818).  H.  28,  Peischel  (Bamm.  1st  SoppL,  189);  24,  Sander  (Bamm.  Mln.  Gh.,  217).  L 
25,  T.  a.  Clemson  (Am.  J.  SoL,  zziy.  170): 

44 
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0 

»6 

Hn 

A.— 1.  BabkoYsky,  hlaek 
2.  Erzberg,  Styria 

36-61 

57-91 

1-51 

88-85 

56-64 

2-80 

3.  Durham,  EngL  • 

35-90 

54-57 

1-15 

38-04 

69*63 

1-89 

6.  L  LMoh,      '* 

8816 

60-00 

6.  Rerre  Roosse,  Ifl&re 

88-0 

63-8 

1-7 

7.  Bieber,  tohOe 

38-41 

5806 

4-20 

B.— 8.  Hackeaburg,  fohUa 

38-64 

60-41 

7-51 

9.  Siegen,  yto^ 
10.       ^ 

38-90 
38-85 

50-72 
47-20 

7-64 
8-34 

11.  ICuaen,  toAtte 

8919 

47-96 

9-50 

12.  Stolberg 

88-22 

48-20 

7-07 

13.  Stahlberg 

88-50 

47  16  10-61 

C— 14.  Siegen,  Bpharoeid.  88*22 

D.— 15.  Shrenfriedendorf;  OUg.  38*35 


iig     Ca 

<r.  0-59,  gangue  0*60=97-22  Kanten. 

1-77  0-92=99-48«  Karsten. 

318,  fi  2*68=97-48  Thomaon. 

0-20=99-91  StromeTer. 

1-84=100  Buchot 

3-7  1-0=98-2  Berthier. 

2-26  112,  gangue  0-48=100-01  Glum 

2*85  f  gangue  0*32=99*23  Karsten. 

1*48  0-40,        "       0-48=99*62  Karstea. 

3*78  0-68,        "      0-95=99  72  Karsten. 

3-12  — =99-n  Kanteu. 

1-84  0*67,  tL  0-25=:96'24  Stromeyer. 

8-28  0-50=100  SchnabeL 


43*69  17*87    0*24    0-08=100  Schnabd. 
86-81  25*31     =100-47  ICagnus. 


B.— 16.  Mitterberg,  Tyrol 

F.— 17.  PShl,  Voigfland 

18.  AJlevard,  ladre 

19.  Autun 

20.  Yizelle,  Mre 

21.  Salzburg 


G.— 22.  Altenberg 

H.— 28.  Neudoif 

24.  Erzberg,  Styria 

I.— 25.  PlyxDouth,  Vt 


39-51     51*15    1*62    772 


(1)41-98 
41*8 
40-4 
42-6 
40-31 

^*04 

79*34 

79-87 


45-06 

42-8 

45*2 

48*6 

48*86 

AnO 
16*56 

9*69 
016 


12*16 

15*4 

0-6  12-2 
10  12-8 
2*67  10-46 


— =100  Ehaen.    G.=3*735. 

=99*16  EritMche.    G.=8'6U 

— =100  Berthier. 
— =98*4  Berthier. 

=100  Berthier. 

0*40,  Fe  4-07=101*76  Sommer. 


ttgO        CaO 
20-12, 


[  110  Monheim. 


7*60 

10-88 


74-28 


6-66        16*40 
9*78  gaagae  removed. 


6*43=101-06  PeiachaL 
11*91=100-82  Sander. 

— i  Fe  0*30,  inaoL  l-40=98'94  a 


Sdmabelhaa  analyzed  many  ores  from  difibrent  miuea  in  Siegen,  referable  to  diTiaion  B  (see 
La). 

Fjv^  ate. — ^In  the  dosed  tube  decrepitates,  evolves  carbonic  ozyd  and  oarbonic  add,  bhckeis 
and  becomes  magnetic.  B.B.  bladcens  and  ftises  at  4  5.  With  the  fluxes  reacts  for  iron,  and  vhli 
soda  and  nitre  on  platinum  foil  generally  gives  a  manganese  reaction.  Only  slowly  acted  npcc 
by  cold  add,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  add.  EbqK)8ure  to  tlie  tm- 
sphere  darkens  its  color,  rendering  it  often  of  a  bladdah-brown  or  browniah-ted  0Qk>r. 

ObSi— Siderite  occurs  in  many  of  the  rode  strata,  in  gneiss,  mica  slate,  day  slate,  and  as  day  ca* 
atone  in  connection  with  the  Goal  formation  and  many  other  stratified  deposits.  It  is  often  associ- 
ated with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  It  aooompaniee  tin- 
It  is  also  found  accompanying  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc.  InK«* 
York,  according  to  Beck,  it  is  ahnost  always  asaodated  with  specular  iron.  Occasionally  it  is  to 
be  met  with  in  trap  rocks  as  Mhenmderiie, 

In  the  region  in  and  about  Styria  and  Oarinthia  this  ore  forms  extensive  tracts  in  gneiss,  vhicfi 
extend  along  the  diain  of  the  ^pa,  on  one  side  into  Austria,  and  on  the  other  into  Salsbuig.  At 
Harsgerode  in  the  Ears,  it  occurs  m  fine  crystals  in  gray-wa(^e ;  also  in  Cornwall,  Alstoo-Koor, 
and  Devonshire. 

The  SphertmdarUe  ooomrs  fai  greenstone  at  Hanau,  Steinheim,  and  Dransberg,  and  many  otbtf 
places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaoeous  carbonate  of  iron,  occurs  in  coal  beds 
near  Glasgow;  alao  at  MouiUar,  Mageecote,  etc,  in  France,  etc. 

In  the  United  States,  in  VenmrU,  at  Plymouth.  In  Jfiua.,  at  Starting.  In  Omn.,  at  BoxbniTi 
an  extensive  vdn  in  quarti,  traversing  gneiss;  at  Monroe,  I^ine's  mine,  in  small  quantities.  Ic 
If.  York,  at  the  Sterling  ore  bed  m  Antwerp,  Jefferson  Go,  in  rhombohedral  crystals ;  at  the  a» 
«ie  iron  mines,  St  Lawrence  Ca  In  ^.  OaroUna,  at  Fentress  and  Harlem  mines.  The  aigiDs- 
eeous  carbonate,  in  nodules  and  beds  (day  iron-stoneX  is  abundant  in  the  coal  regions  of  f^^^ 
Ohio^  and  many  parts  of  the  country.  In  a  day-bed  under  the  Tertiary  along  the  westside  or 
CSieaapeake  Bay  for  50  m. 
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Kamed  SpharosiderUe  by  HauBznum  in  1813,  from  the  ooncretionary  yariety,  and  retained  by 
him  for  the  whole.  Haidinger  reduced  the  name  to  SidervU^  the  prefix  epharo  being  applicable 
only  to  an  unimportant  yoriety.  Beudant*B  name  Bideroae  has  an  unallowable  termination. 
ChaiyhUi6^  Glocker,  ahoold  yield  to  Haidinger's  earlier  name  siderite,  a8  reoognised  by  ▼.  Kobell 
and  Kenngott 

Alt.— Spathic  iron  becomes  brown  or'  brownish-black  on  exposure,  owing  to  a  peroxydation 
of  the  iron  and  its  passing  to  UmoniU  (9e"J9L*) ;  and  by  a  subsequent  loss  of  water,  it  may 
pass  to  fwi  trofi  ore  or  tpeoulaar  iron  (9eX  or  to  magnavte  (^e  Fe),  the  last  at  times  a  result  of 
deoxydation  of  9e  by  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
of  alkaline  silicates,  to  qSa/rtL 

72121.  RHODOCUROSITII.  Ifagnesium  addo  afireo  mineralisatum  Bergrn^  Soiagr.,  1782  (with- 
out descr.  or  loa).  Bother  Braunstelnerz  [=Bed  Manganese  Ore],  Bothspath,  Magneainm 
ocfaraoeum  rubrum,  Oxide  de  mangandse  couleur  de  rose,  pt,  of  later  pari  of  IBth  cent,  (it  being 
confounded  with  the  sflicato  analysed  by  Buprecht  in  1782,  and  Bergmann's  annonnoement 
being  doubted).  Loftsaures  Braunstoinerz  (or  Carbonate,  after  Beigm.)  pt  Lem^  Min.,  ii  1794 
(with  mention  of  druses  of  small  crystals  in  "  Bhomben,"  others  in  '*  Pyramlden,'*  but  with  cit 
of  Ruprecht's  anaL).  Manganese  oxyd6  carbonate  (after  Bergm.)  iT,  Tabl  comp..  Ill,  1809. 
Dichter  Bothstoin  pt  Bausm,,  Handb.,  302,  1818.  Bhodochrosit,  TKohlensaures  Magnesium 
ozydul  (fr.  Lampedius's  anal  of  a  Kapnik  sp'n,  in  his  Pr.  Oh.  Abh.,  iil  289, 1800),  EauBm,, 
lb.,  1081,  1813.  Carbonate  of  Manganese.  Manganspath  Wem.  Bialogito  Jaachet  Germar, 
Schw.  J.,  xxTU  119=Bmttrige  Rothmanganerz  Jasehe^  EL  Min.  SchrifL,  4,  181*7.  Diallogite 
(wrong  Orthogr.).  Boeenspath,  Himbeerspath,  Breiih.,  Handb.,  228,  229,  1841  (Char.,  6*7,  68, 
1882). 

Ehombohedral.  5a^  =  106°  61',  (9AjB  =  136°  Slf;  a=0-8211. 
Obeerved  planes:  0;  rhombohedrons,  -ff,  -J,  -2;  BcalenohedronB,  1*,  J*; 
priBm,  1-2.  Cleavage  :  -S,  perfect.  Also  globular  and  botryoidal,  having 
a  columnar  structure,  sometimes  indistinct.  Also  granular  massive ;  occa- 
Bionally  impalpable ;  incrusting. 

H.=8-5— 4-5.  G.=3-4— 3-7;  8-592,  Kapnik.  Lustre  vitreous  inclin- 
ing to  pearly.  Color  eliades  of  rose-red;  yellowish-gray,  fawn-colored, 
dark  red,  brown.  Streak  white.  Translucent — subtranslucent.  'Fracture 
xmeven.    Brittle. 

Oomp. — l^n  C=Oarbonic  add  38*6,  protozjd  of  manganese  61-4 ;  but  port  of  the  l^n  usually 
replaced  by  Ume  (Ca),  and  often,  also,  by  magnesia  (litgX  ^  iron  (^e) ;  and  sometimes  by  oobalt 
(Co),  when  the  color  is  of  a  deeper  red,  and  G. =8*6608,  Bergemann  (anaL  11).  Analyses:  1, 
Gruner  (Ann.  d.  !£.,  IH.  zriii  61);  2,  Berthier  (Ann,  d.  M.,  tI  695);  8-5,  Stromeyer  (Gr.  Ans. 
Qott,  1081,  1848);  6,  Kersten  (J.  pr.  Gh.,  zzxyiL  163);  7,  8,  R.  Kane  (PhiL  Mag.,  Jan.,  1848); 
9,  Hildebrand  (Verb,  nat  Nassau,  ziT.  434);  10,  Bimbacher  (Ann.  Gh.  Phann.,  zcviil  144);  11, 
Bergemann  (Verb,  nat  Ver.  Bonn,  111,  1867): 

figC 

0-8,  Hn  0*1=:99*^  Gruner. 
1*0=100  Berthier. 
t'26,  a  0-06=99-84  Stromeyer. 
8*80,  ]ft  0-44=99*10  Stromeyer. 
2*43,  £[  0*31=99*96  Stromeyer. 
4*28,  A  0-83=99-44  Kersten.    G.=8*658. 
— f  day  0*33,  org.  matters  k  loss  10*11  Kane. 
— ^  day  0-37,  org.  matters  A  loss  6*22  Kane. 
4-28=100  HUdebnmd. 
— =99*79  Bimbacher. 
109,  Co  8*71,  §i  1*86=99*11  Bergemann. 

Pyr.,  «to«— B.B.  changeB  to  gray,  brown,  and  Uack,  and  decrepttates  strongiy,  but  is  invisible. 
With  salt  of  phosphorus  and  borax  in  OJ?.  gives  an  amethystine-oolored  bead,  in  B.F.  becomes 


ftgC 

*eC 

OaO 

1. 

97*1 

0*7 

1*0 

2.  Freiberg 

89*2 

7*3 

8-9 

8.        " 

73-70 

6-76 

1308 

4.  Kapnik 

89-91 

,    6-06 

5.  Nagyag 

6.  Voigtsberg 

86-64 
81-42 

8-10 

10-68 
lO-Sl 

7.  Ireland 

74-66 

16-01 

<r. 

8.        " 

79*94 

11-04 

2-43 

9.  Obemeisen,  ervai 

.  89-66 

099 

6*18 

10.          " 

91-31 

8*06 

6-71 

11.  Bbeinbreithaoh 

90*88 

2-07 
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ooloilen.    With  soda  on  ^tinum  foU  »  bLoith-green  msngaiiate.    BteaolTes  witti  < 

in  wans  muriatic  add.    On  ezpoaure  to  the  air  changes  to  brown,  and  wam»  bc^ght  roeo-red 

Tarieties  beoome  paler. 

Oba^-Oooora  commonly  hi  Tehis  along  with  oxee  of  ailTM',  lead,  and  copper,  and  with  other 
ores  of  manganese. 

Found  at  Bchemnita  and  Kapnik  hi  Hungarj;  Nagyag  hi  TraasTlyania ;  near  Blbrngerode  fai 
the  Han;  at  Freiberg  in  Sazonj ;  at  Ghlenfee  m  the  Oountj  of  CSaie,  Irelaud,  where  it  Ibma  a 
layer  2  hi.  thick  below  a  bog,  and  has  a  yeUowiah-graj  oolor  (anaL  t,  8);  botrjoidal  m^  Harta- 
hiU  hi  Warwi<^8hhe. 

It  has  been  obsenred  m  a  pulTerulent  form,  ooatmg  triplite,  at  Waahhigton,  Conn.,  on  the  land 
of  Joel  Gamp ;  hi  New  Jersey,  with  franldinite  at  lOne  HiO,  Fraoklm  Foznaoe.  Alnmdant  at  the 
sHver  mines  of  Austin,  Nevada ;  at  Plaoentia  Bay,  Newfoundland,  in  alates,  £ikwn«eQilorad  and 
brown,  contamhig  84*6  3(ta  C,  with  14*4  siUca. 

Named  rhodochroaUe  from  fMw.  a  row,  and  xf^^^  ^'^i  ^'^^  diaJogU/B^  from  &aX»>ri|,  dombL  The 
latter  name  is  attributed  to  Jascoe  by  Qermar  (L  &). 

AIL— Quarts  pseudomoiphs  ocour  near  Slem-Yoigtsberg. 

723.  8MITH80NXTB.  Galamhie  pt  Galmei  pt  Zincum  addo  aero  mineraliaatum  Btrym^ 
Sdagr.,  144, 1782,  Opusc,  il  209,  1780  (from  his  own  anal.).  Zinkspath,  Kohlengalmei,  ^em. 
OerbonateofZhic  Smithsonite  £^ii(i,  Tr.,  iL  854^  1883.  Zhikspath,Eapnit(or  OapnitXBreAiL, 
Handb.,  241,  236,  1841.  Herrerite  Dd  Rio  Sb  Smithsonlte  F.  A  GtnUk^  Ftoa  Ac  ScL  Fhflad^ 
▼iL  282.    Dzy-bone  Jfinarv. 


EhombohedraL  R  A  ^=107°  40'  O  A  ^=187^  8' ;  a=0-8063.  Ob- 
Berved  planes :  0 ;  rhombohedrons,  jff,  4,  -J-,  -2,  -J,  -6 ;  BcalenohedroD 
r ;  priBm  ir%  4  A  J=137^  7',  2  A  2=80°  83'  J  A  J=68°  14',  5  A  5=64= 
17',  0  A  1=155^  2'.  JR  generally  curved  and  ron^h.  Cleavage  :  JB  per- 
fect. Also  reniform,  botrjoidal,  or  Btalactitio,  anS  in  dTBtaiUrie  incrus- 
tations; also  granular,  and  sometimes  impalpable, 'OccasionaUy  earthy  and 
friable. 

H.=6.  G.=4— 4*45;  4*45,  Levy;  4*42,  Haidin^r.  Lustre  vitreous, 
inclining  to  pearly.  Streak  white.  Color  white,  often  grayish,  gr^e^iish, 
brownisn-white,  sometimes  green  and  brown.  Subtransparent — tninalacent 
Fracture  uneven — ^imperfectly  conchoidal.    Brittle. 

Oomp.,  Var^— 2n  C=Oarbonio  acnd  35%  ozyd  of  shic  84*8=100;  bat  part  of  the  protoiyd 
of  sino  often  replaced  by  that  of  iron  or  manganese,  and  by  traces  of  lime,  magnesia  f  sometimet 
by  ozyd  of  cadmiom  (anaL  9). 

ronetiM.— (1)  OrAtary.  (a)  OrystaSiized ;  (&)  hotryoidal  and  sUdaeHUOt  common j  (e)  granba^ 
to  oompaci  tnaaaive;  (d)  eirOiyf  impure,  in  nodular  and  oavemons  masses,  Tarying  nom  grayish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  aur&oea  in  the 
cayities ;  '^  dry-bone  "  of  American  miners. 

Yab.  depending  on  Campotition.  (1)  Containing  less  than  6  p.  c.  of  any  other  carbonate,  and 
without  copper;  anaL  1-10. 

(2)  FarriferoM  (Zinkeisenspath),  oontaming  over  20  p.  c.  of  carbonate  of  iron;  eapnUo  Bieith. 
having  iJ  A  i?=  107°  7',  Breith.;  anaL  11-20. 

(8)  Maukgamferous^  containing  over  5  p.  c.  of  carbonate  of  manganese;  G.=8-95 — 4-2 ;  bt^^i 
21-24. 

(4)  Ouprifero^  Borror&e  of  Del  Bio,  api^e-green,  with  rhombohedral  oieaTage ;  anaL  26.  There 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson's  J.,  yi.  76);  8,  Heidingsfeld  (Bamm.  6tii  Smypl.);  4 
Schmidt  (J.  pr.  dL,  IL  257);  6,  Elderhorst  (a.  Bep.  Arkansas,  153,  1868);  6,  7,  H.  Blaae  (Verb, 
nat  Yer.  Bonn,  86^  1866);  8,  y.  Kobell  (J.  pr.  Oh.,  zxyiiL  480);  9,  Long  (Jahrb.  Min.  1868,  289)- 
10,  lUrigny  (Ann.  d.  M.,  V.  xL  672);  11-16,  Monheim  (Bamm.  8d  Snpi^,  181,  J.  pr.  Gh..  zliz. 
382);  16-20,  H.  Bisse  (L  c.);  21,  Karsten  (Syst.  d.  KetalL,  iv.  426) ;  22-24.  IConbaim  a  ej:  26. 
Gentb  (Am.  J.  SoL,  II.  XX.  119): 


0 

2n 

»e 

Ifb 

36*2 

64-8 

_ 

— =100  Smithson.    (}.=4*8a9. 

2.  Derbyshire 

84-8 

66-2 



— =100  Smithson. 
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0  2zi 

3.  Altenberg                 86-13  64-66 

4.  Moroenet,  Belgium    83-78  68*06 

5.  Marion  Oa,  Ark.     [81-46]  66-97 


0-16,  Si  0*16=100  HeidingBfeld. 

0-34     ^  Si  1*68,  £[  1*28=100*04  Schmidt. 

<r.      — J  Oa  1*07,  qoarte  1-61=100  lOderhorat 


6.  Altenbeig,  w.  erysL 

7.  "       hnh,    ** 
&  Nertachinsk 

9.  Wiealocfa,  ffwh. 

10.  Algiers 

B. — 1 1.  Altenberg,  yn. 

12.  " 

13.  " 
14. 

15.  " 

16.  "*  w.  enftL 

17.  "  kek^n. 

18.  "  ytoK-ipk 

19.  "  ywh, 

20.  " 

0.^21.  Nertechiiiak 

22.  Herrenberg^  gn. 

23.  "  paiegtL 

24.  Altenberg,  jfwK-w. 

D. — 26.  Albarradon,  Mez. 


2nO  teO  AnO  %0 
98-24    0*62    0*15    0*23 

97*92    2-26    0*10     

96-00    208     

8997    0-67     —    0-32 


OaO 


90-10 

60-36 

55-89 
68-52 
71-08 
40-43 
88*72 
84-92 
78*82 
77-31 
67-89 

8914 
86*78 
74*42 
84-92 

93-74 


32*21 
36-46 
36*41 
23-98 
68-24 
10*30 
18-46 
16-66 
16*48 
29*88 


0-20,  inaoL  0*07=99*41  Biaae. 
<r.=100-28  Biaae. 
— ,  Pb  Q  112=99*16  KobelL 

—  0-32    2*43,  OaC  3-36,  2nfi[  1*94^  ZnS  0*47, 

aand  0*46  Long. 

1-74    2-80,  ^b  C  0*44^  £a  8*30,  9e  1*60,  aand 

0-80=99-68  Maiignj. 

1-90,  calamine  2-49=101*11  M.  Q.=416. 
2*27,calamiQeO-41=98  50M.    Q.=4-04. 
3-67,  calamine  0*48=101-82  Monheim. 
2*64=100*18  Monheim. 
5*09=100*94  Monheim. 
1-02,  inaoL  018=100-32  Biaae. 
1*08,  inaoL  <r.=100-21  Biaae. 
1-20,  inaoL  ^.=100-41  Biaae. 
1*66,  inaoL  1*07=100-67  Biaae. 
1*17,  inaoL  *-.= 100*24  Biaae. 


4-02 
8-47 
3-24 
2*68 
2-18 
ir. 
0-43 
5*28 
1*16 
1*30 


0-14 


0-10 
0-37 

fr, 
4*04 

tr. 


10.71  —  — =99-85  Karatan. 

2-«4    7*62  4*44  098, 3iO*09,  £[(r.=101-16M.  G.=4-08. 

3*20  14-98  3*88  168, Si 020, £[ 0*66=98'92 M.  a.=8-98. 

1-68    6-80  2-84  158,  calamine  1-86=99*67  M.    G.=4-20. 

1*60  0-29  1-48,  0u0  3-42=100-43Genth. 


But  a  part  of  the  24  analyaes  of  Altenberg  amithaonite  bj  H.  Biaae  are  given  aboT&  He 
mritea  the  formula  n2n  C+m($*e,  An,  Ag,  Ca)  C.  The  ratio  of  the  lat  to  the  2d  member  in  anaL 
16  (aboTo)  ia  7  : 1;  in  17,  6  :  1;  in  19,  8  : 1;  in  20,  2  :  1. 

Pyr.,  cto^— In  the  doaed  tube  loaea  oarbonio  acid,  and,  if  pure»  ia  yellow  while  hot  and  color- 
leaa  on  oooling.  B.B.  inftiaible;  moiatened  with  cobalt  aolution  and  heated  in  O.F.  givea  a  green 
oobr  on  oooling.  With  aoda  on  charooal  givea  zinc  vapora,  and  coata  the  coal  yellow  while  hot, 
becoming  white  on  oooling;  thia  coating,  moiatened  with  oobalt  aolution,  gives  a  green  color 
after  heating  in  0  J*.  Gadmiferoua  varietiea,  when  treated  with  aoda,  give  at  flrat  a  deep  yellow 
or  brown  coating  before  the  amo  coating  appears.  With  the  fluxes  acme  varietiea  react  for  iron, 
copper,  and  manganeae.    Soluble  in  muriatio  acid  with  eflbrveaoenoe. 

Oba.~SmithBonite  ia  found  both  in  veina  and  beda,  especially  in  company  with  galenite  and 
blende ;  alao  with  copper  and  iron  ores.  It  usually  ooours  in  caloareoua  rocKa,  and  ia  generally 
associated  with  calamine^  and  aometimes  with  limonita  It  ia  often  produced  bf  the  action  of 
sulphate  of  rinc  upon  carbonate  of  lime  or  magneaia. 

Found  at  Kertachinak  in  Siberia,  one  yanety  oi  a  dark  brown  color,  oontaining  cadmium, 
another  of  a  beautiful  bright  green ;  at  Dognataka  in  Hungary ;  Bleiberg  and  Baibel  in  Oarinthia ; 
'Wiealoch  in  Baden,  in  Triaasic  limestone;  Moresnet  in  Belgium ;  Altenberg,  near  Aiz  la  GhapeUe 
(AacheuX  ^  conoentrio  botryoidal  groupa.  In  the  province  of  Santander,  Spain,  between  the 
Bay  of  Biacay  and  the  oontinuation  of  the  I^neea  range,  at  Puente  Vleago,  the  mountaina 
being  only  four  leaguea  from  the  coaat ;  the  smithsonite  here  occurs  in  mountain  limestone ;  in 
other  plaoea  it  ia  found  in  dolomite,  probably  muaohelkalk ;  it  ia  in  vertical  lodea,  found  fre- 
quently in  aoalenohedrons  aa  a  pseudomorph  after  calcite.  At  Oiguenaa,  5  mllea  B.  of  Santan- 
der, the  lode  varies  in  width  from  1  to  2  meters  to  1  inch ;  tiie  mineral  ia  druay,  cavernous ; 
blende  is  abundant,  and  changes  into  pure  white  smitliaonite ;  the  latter  alao  occurs  like  chalce- 
dony, in  reniform  and  botryoidal  maasea ;  it  sometimes  oontaine  galena  and  oemaaite.  In  Bng- 
laod,  at  Boughten  Gill,  Alaton  Moor,  near  Matlock,  m  the  Mendip  Hilla,  and  elsewhere;  in 
Scotland,  at  Leadhilla ;  in  Ireland,  at  Donegal 

In  the  n.  Statea,  in  (hmUy  at  Brookfleld  in  very  small  quantitlea.  In  Nl  Jmtey,  at  Mine  Hill, 
near  the  Franklin  fturnaoe,  only  pulverulent  from  deoomposition  of  sincite.  In  Pom.,  at  Lancas- 
ter abundant,  and  often  in  fine  druaea  of  oiystala,  also  sometimes  pseudomorphous  after  dolo- 
mite; at  the  Perkiomen  lead  mme;  at  the  Ueberroth  mine,  near  Bethlehem,  in  aoalenohednma, 
also  an  earthy  variety  abundant  aa  an  ore.  In  Widcoruin,  at  Mineral  Points  Sbullabnrg,  eta, 
ocmstitating  pseudomarpha  after  blende  and  calcite.    In  MkmMotaf  at  Swing's  diggings,  N.W.  of 
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Dabnque,  eta    In  Missouri  and  Arkansas,  along  with  tiie  lead  ores  in  lower  Saurian  Iiia&> 


Alt<— Smithflooite  changes  through  the  action  of  alkaline  silicates  to  calamine  (2n*  Si+i  ^ ; 
or  becomes  incmsted  with  silica  and  forms  quarts  psendomorpha.  It  is  also  sometiineB  replaced 
bj  limonite  or  gothite.    The  ooncretionarj  yariety  firom  Spain  has  a  nudlens  of  calaminfl, 

724.  ARAGK>iliTAL    Spath  caloaire  onat  en  prismes  hezagones  doht  les  deox  bcmtB  sont  stries 
du  centre  i  ladroonftfrence,  id.  dont  les  deux  bouts  sent  lasses  (fir.  Spaing  Jkunlot  Oat.  Oabu,  ii  50, 

JlJ  -y         62,  1767.    Arragonischer  Apatit  Wem^  Bergm.  J.,  L  95, 1788 ;  JTiopr.,  ib^  L  299,  GreU's  Ana., 
^  L  887,  1788  (making  it  carbonate  of  lime).    Arragonischer  Kalkspath  WenL,  Beig;in.  J.,  IL  74, 

y  V3  1790  (aOer  Elapr.  anal).  Airagon  Spar  (var.  of  CUo  Spar)  ftruNifi,  IGn^  i  87,  1794.  Am- 
gonit  Wen^  Bstner's  Mhi.,  ii.  1039,  1796.  Exoentrischer  Kalksteln  Kantm,  TabelL,  34^  74. 
1800.  Arragonite  (first  made  distinct  from  Gate  Spar  tim)ttgh  cryst.)  J7aSy,  Tr.,  iL  1801,  and 
Broch.  Kin.,  L  676, 1800.  Iglit  (fr.  Iglo,  Tran^lyania)  Esmarkf  Bergm.  J.,  iiL  99,  1798 ;  I^oiL 
Nadelstein  XemL  Brbsenstein  pt,  Faserkalk  pt,  ScbaUenkalk  pt,  Sprndelstein,  Gerfn.  Oub- 
borasite  E.  D,  Clarke,  Amu  Phil.,  IL  iL  67,  147,  1821.  TamoTisit  BreWL,  Handb^  2(2,  1841: 
TamoTtdt  HaidL,  Handb.,  1846.  Mossottite  Luca,  Gimento,  viL  463,  1868.  Oserskit  BrssBL, 
B.  H.  Ztg.,  z?ii.  64,  1868. 

Stalactites  Flos  F^rri,  ICarmoreos  ramulosus,  LiniL,  Syst,  183, 1768.  Stalagmitos  ooralUdBi 
Wall,  ii.  388,  1778.  Goralloidal  Aragonite.  Gbaux  carbonate  coralloides  ^  Tr.,  iL  180L 
Eisenbluthe  pt  WertL 

Orthorhombic.  /A  7=116^  10',  0  A  l-fszlSO**  50';  a:b:  <?=l-lo71  : 
1 : 1-6055.  Observed  planes :  0 ;  vertical,  7,  i-5,  i-l ;  domes,  ^,  1-i,  f^, 
2-J,  34,  5-J,  64,  94;  14 ;  octahedral,  1,  6,  9, 1-5,  2-5,  6.f 


0  A  14=130^  60' 
(9  A  1=126  15 
O  A  1-5=137  15 

688 


0  A  2-5=118^  25' 
O  A  i4=160  11 
O  A  14=144  13 


684 


24  A  24,  top,=69'*  30' 
14  A  14,  top, =108  36 
/Aa=121  56 


686 


/f^^ 


a  a 


H 


^ 


684a. 


« a 


hy 


Crystals  xiBtially  having  O  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age: /imperfect;  indistinct:  14 imperfect.  Twins:  composition-face/. 
(1)  CoTm9t/ing  of  two  indwiatuxls ;  (a)  the  two  parts  with  the  planes  t-E 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic angles  116^  10'  (=/A  I)  and  121*^  55'  r=7Ai-i)  with  the  reentwing 
angle,  and  also  the  opposite  salient,  116°  10  ;  (J)  ii  nndevelo]>ed  on  one 
side,  and  the  form  consequently  a  six-sided  prism,  f.  686.  and  a  section  in 
f.  588a,  and  having  three  angles  of  116°  10'  (namely,  /a  7,  7  A  I\  and 
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«  A  aO,  twoof  121^  66'  (/A  «),  and  one  of  127'»  40'  (/A  /^ ;  the  simple 
form  of  £  685  is  diown  in  £  683 ;  (c)  similar  to  £  684,  but  penetration 
twins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
i  586,  a  transYerse  section  of  which  is  shown  in  £  687  (it  may  also  be 
regarded  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
nndeal  rhombs  at  the  centre  off.  687,  but  two  by  intersection  may  produce 
the  same  result).    (2)  ConsUdmg  of  more  thorn  two  individuals  ;  (a)  com* 


bmed  abont  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
t  588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relations 
of  the  constituent  parts  j  by  extension  of  tlie  combined  crystab  the  form 
may  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion ;  also  consisting  of  more  than  three  individuals,  588o ;  (b)  combined 
about  the  obtuse  angle,  as  in  £  688d,  which,  bv  the  extension  of  the 
parts,  may  become  a  hexagonal  prism  with  or  withont  reentering  angles ; 
also  in  £  588e,  in  which  the  tnree  individuab  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
parts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
veiy  unequally  developed  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  otner)  and  also  of  very  unequal  dimensions.  Figures 
588b  to  b  are  views  of  base  of  prism,  showing  the  usual  stri®  parallel  to 
the  shorter  diagonal ;  angle  m=r=116^  lO".  n=l2r  40',  ^=168^  80'.  (8) 
Twinning  often  many  times  repeated  in  the  same  crystal,  producing  suo» 
ceasive  reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
Btmcture  illustrated  in  £  688f  ;  often  so  delicate  as  to  produce  by  the  suo- 
oeesion  a  fine  striation  of  the  faces  of  a  prism  or  of  a  cleavage  plane. 

Also  globular,  reniform,  and  coralloidiJ  shapes ;  sometimes  columnar, 
compoeed  of  stnught  or  divergent  fibres ;  idso  stalactitic ;  incrusting. 

H.=3-5-4.  G.=2-931,  Haidinger;  2927,  Biot;  2-945--2-947,  small 
cryvtalsj  and  others  when  pulverized,  Bendant;  2*932,  ft.  Kammsdor£ 
Sdimid.    Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  of 
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fracture.    Oolor  white ;  ako  gray,  yellow,  green,  and  violet ;  streak  nnoot 
ored.    Transparent — ^translucent.    Fracture  subconchoidaL    Brittle. 

▼ar«— 1.  Ordinary,  (a)  OrystaDaBd  in  simplB  or  oompoiind  cfystelfl,  the  latter  moc^  the  moet 
oommoa;  often  in  radiating  groaps  of  adcolar  ciyatalfl.  (b)  Oolnmnar;  a  fine  fibrous  Tazietj 
with  tHky  lustre  ia  called  Satin  apar,    (c)  Maaaiye. 

8.  Scciy  massive;  anow-white  (Sthamnkalk);  Gh.s2*984;  from  Wiederatadt,  a  psendomoiph 
aftar  gypeum. 

8.  SiaiaeWiie  or  Halagmitic  (either  compact  or  fibrona  in  atmctare);  aa  with  calcite;  Sprmdd- 
slein  ia  atalaotitic  from  Carlabad. 

4.  OoraUoidal;  in  groupinga  of  delicate  interlacing  and  ooaleacing  atema^  of  a  anow-white  color, 
and  looking  a  little  like  ooraL 

6.  HarfhwicUe;  a  kind  containing  carbonate  of  lead,  from  Tamowits  in  SOeaia ;  it  has  Za  /= 
lie*"  13',  and  0  A  1-1=144'*  16\  Webakj. 

MonottHe  ia  a  light  green,  columnar,  radiated  Tarletf  ,  from  the  Liaa  of  G^rfaloo,  in  Toscasiy, 
containing  nearly  t  p.  a  of  carbonate  of  strontian  and  a  traoe  of  copper ;  G.=2-884.  Oaervftaie  U 
only  oolumnar  aragouite  from  NertBchinak,  Sileaia ;  0.= 2*864— 3*865. 

Sender  crjBtala  from  Grosa-Kammadorf,  near  Saalfeld,  owe  their  ti^pering  form  to  the  planes 
94;  8,  and  9  (Schmid,  Pogg^  czxri  147).    Figa.  683,  685,  588  are  fit>m  Naomann. 

Oomp.~0aC,  like  calcite,= Carbonic  acid  44^  lime  56=100.  AualjaeB  :  1-i,  Stromeyer  (I>@ 
Arag. ;  alao  Schw.  J..  zUL  862,  490,  Gflb.  Ann.,  zHiL  xly.  xlviL  jlix.  li  Mv.  IziH) ;  6,  6,  Kendtwidi 
(TeraammL  ung.  Katurf.  Neueohl,  1846) ;  7,  Bottger  (Pogg.,  zlyiL  497) ;  8,  Stieren  (Arch.  Fbarm^ 
XL  hdL  81) ;  9,  Winkler  (B.  H.  Ztg.,  zxiy.  819) : 

^b  0         S         Fe"fl:» 

0-4102      =99-9674  Stromeyer. 

0-2678      =99-3845  Stromeyer. 

0-3077      0-2207=98-9616  Stromeyer. 

0-2139      01449=99-8733  Stromeyer. 

017    Pe  0-11  =99-89  Nendtwich. 

0-33  OuC  0-19=99-89  Nendtwk^ 

8-859  0-167        =99-956  Bottger. 

^^  0-89=100  Stieren. 

1  Mg  C  2-49,  Oa F  lr.=m*S4  W. 

Beleaae  flnda  in  the  aragonite  of  Herrengmnd,  near  Neuaohl,  Hnngary,  no  etrontia,  mad  0-13 
p.  a  of  water.  A  Thnmbefg  yariety  afforded  B.  Biegel  (Jahrb.  pr.  Pharm.,  xzili.  348X  2*2  pL  a 
of  carbonate  of  atrontian.  A  fibrous  yariety  from  Dufton  in  Gomberiand  afforded  4*25  pL  a  of 
ttnC. 

Kersten  detected  2-19  p.  o.  of  carbonate  of  lead  in  one  apedmen.  The  Spmdetatein  of  Oaziabad 
containa  0*69  p.  a  of  fluorid  of  caldum  and  0*27  of  araenia  Jensach  reporta  moat  aragromtee  aa 
oontaining  fluorine,  and  flnda  in  one  of  unknown  locality  GaP  3*27,  Cafr  1'24  p.  a ;  6. =3*830. 

Luca  giyea  for  the  MosaoUOe  (I  c)  0  41*43, Ca  60-08,  gr 4-69,  Cu 0'96,  9e 082, F  ir.,  ft  1-S6= 
99 'S3.    Plattner  found  only  carbonate  of  lime  in  the  oaersklte. 

Aragonite  and  caldte  were  the  first  case  of  dimorphism  obseryed.  Kirwan  auggeated  in  1794 
that  the  priamatio  form  was  due  to  the  presenoe  of  atrontia,  which  Stromeyer  disproyed  in  1813L 

Pyr^  etc« — ^B.B.  whitena  and  fialls  to  pieoes,  and  sometimes,  when  oontaining  atrontia,  imparta 
a  more  intensely  red  color  to  the  flame  liian  lime ;  otherwise  reacts  like  calotte. 

Oba. — The  moat  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  denominated .^o»-/«rr^  ^^ flower  ofiron^^  basalt,  and  trap  rock; 
occaaionally  it  ooours  in  layas.  It  is  often  associated  vriih  oopper  and  iron  pyritee,  galenite,  acd 
malachite.  It  ia  forming  at  an  old  mine  in  Monte  Yasa,  Italy,  at  a  temperature  below  the  boOing 
point  of  water.  It  constitutes  the  pearly  layer  of  sheila.  Minute  pointed  cTyatala  oocar  in  dnisy 
cayities  in  the  sinter  of  the  thermal  apringa  of  Baden. 

Pbst  disooyeredin  Aragon,  Spain  (whence  its  name,  the  word  in  Spain  haying  but  one  r),  at 
Molina  and  Yaleneia,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferruginona 
clay.  Since  found  at  Bilin  in  Bohemia,  in  a  yein  trayersing  baaalt  in  fine  prisma ;  at  Breiagau  in 
Baden;  at  Baumgarten  and  Tamowita  in  Sileaia;  at  Leogang  in  Salaburg,  Austria;  in  Walt8<^ 
Bohemia,  and  many  other  places.  The  fli»ferri  yariety  ia  found  in  great  perfection  in  the  Sty- 
rian  minea,  coating  cayitiea  and  eyen  cayea  of  oonslderable  extent,  and  associated  wiUi  apethic 
iron.  At  Dufton,  a  silky,  fibrous  yariety,  called  aatin  spar,  occurs  trayeraing  ahale  in  thin  yeina, 
generally  associated  with  pyrite.  In  Buckinghamahire,  Beyonahire,  etc.,  it  ocoura  in  atalactitic 
nnna  in  cayema,  and  of  anowy  whitenesa  at  Tieadhills  in  Lanarkahire. 


CaC 

SrC 

1.  Briagan 

97-0968 

2-4609 

2.  Nertachinak 

97-9834 

1-0933 

3.  Esohwege 

96-1841 

2-2890 

4.  AuBsig 

98-00 

1-0146 

5.  Herrengmnd 

98-62 

0-99 

6.  Betabanya 

99-81 

0-06 

7.  Jhrnowiiziie 

95-940 

8.  Papenberg 

97-89 

2*22 

9.  AlBton-Mo(v 

97-36 
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Angonite  in  ftbrooB  cmste  and  oilier  tonaa  oooora  in  aeipentine  at  Hoboken,  N.  J.  (it  has 
been  oiELed  magpesite).  Ooralloidal  aragonlte  oocurs  sparingly  at  Lockport,  N.  Y.,  coating  gypsum 
in  geodes;  at  Bdenville,  N.  Y.,  lining  cavities  of  arsenopyrite  and  cube  ore;  at  the  Parish  ore 
bed,  Boesie^  K.  Y. ;  at  Haddam,  Ck>nn.,  in  thhi  seams  between  layers  of  gneiss ;  at  New  Garden, 
in  Chester  Oo^  Penn. ;  at  Wood*s  Mine,  Ijanoaster  Oa,  Penn. ;  at  Warsaw,  Bl^  lining  geodes;  on 
the  north  boundary  of  the  Greek  nation,  16  m.  from  the  crossing  of  the  Arkansas,  in  hexagonal 
crystals  nearly  ^  m.  through. 

Att.-«-Anigonite  may  undergo  similar  changes  with  cakite.  It  also  passes  to  oalcite,  through 
paramorphism.  Pseudomorphs  of  oopper  after  aiagonite  are  reported  from  Bolivia,  and  also 
from  Oorocoro,  Peru. 


726.  ICANaANOOAZ^QITZI. 


Manganocaloit  BreUk^  Pogg"*  Ixix.  429,  1846. 
Braunspath  Wertk 


In  rhombic  priBioB  like  aragonite,  and  clofielv  related  to  that  species. 
Cleayage  lateral,  also  brachjdiagonal.    Eadiated  fibrous  or  colnmnar. 

H.=:4— 5.  G.=3-037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.    Streak  colorless.    Translucent, 

Ck>nii».^2  An  C+(Oa,  ftg)  0,  with  a  little  of  the  manganese  replaced  by  iron ;  w  of  the  general 
formula  A  0.  Analyses :  1,  Bammelsberg  (Pogg.,  IrtiiL  611) ;  8,  Missondakis  (Jahrb.  Min.  1S46, 
614): 

1.  ttn  0  67*48       J'eC3*22       Ag  0  9-97        Oa  0  18'81 =99*48  Bamm. 

2.  77*98  8-81  18-71=100  Ifiasoudakis. 

'.i  vtOd — fiame  as  for  rhodocfaroeite. 

•From  SchemnitB  in  Hungary,  with  quarts,  blende,  gaknite,  eta 

THOMAnn  Kayer  (Jahrb.  Min.  1846,  200).  A  carbonate  of  iron,  occurring  in  pyramidal  crys- 
tallizations which  are  said  to  be  orthorhombio ;  also  massive.  G.=8*10.  Lustre  pearly.  An 
analysis  by  Meyer  aiTorded  0  88-88,  ^e  63*72,  An  0*66,  Ag  0*48,  Oa  1*62,  M  4*25,  Si  604=100. 
Prom  Bleis-Badi,  in  Siebengebiige.    Named  after  Prot  Thom&  of  Wiesbaden. 

JuackerUa  of  Duf^^y  was  dMcribed  as  haying  the  same  characters,  but  proved  to  be  only 
common  spathic  iron ;  and  the  same  (Sate  may  beffUl  thomaita 


726.  WlTUiblHITS.    Terra  ponderoea  aerata  WWiaring^  TrL  Bergm.  Sdagr.,  29,  1783,  PhiL  ^  ^^ 

Trans.,  298,  1784.    Witherit  Wmk,  Beigm.  J.,  1790,  ii  226.    Aerated  Barytes  Watt,  Mem.  "^    ^ 

Manchester  Soa,  iii  699,  1790.     Barolite  JEtrvon,  Mm.,  L  134^  1794.    Kohlensaurer  Bazyt  ^  ^"^ 
Germ,    Baryte  carbonate  iK 

Orthorhombic.     /A  7=118^  30',  0  A  l-z=128°  45' ;  a:b:  c=l- 

689  600  694 


1 : 1-6808.    Observed  planes,  7,  J,  h  1,  f  2.     Oa  1=124^  85*',  7a  1= 
145°  24J',7a2=160°  58J',  7a|=156°  18J',  7a  ^=126°  57*',  7a*= 
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109°  55J',  1  A  1,  mac.,=130°  1S\  brach.,  8^  67'  bas.,  110°  49'.  Twina : 
aU  the  annexed  figures,  composition  parallel  to  J;  reentering  anglea  some- 
times observed.  Cleavage:  /distinct:  also  in  globular,  tuberoae,  and 
botryoidal  forms;  structure  either  colunmar  or  granular;  alfio  amor- 
phous. 

H.=8— 3'75.  G.=4'29— 4"35.  Lustre  vitreous,  inclining  to  resinous^ 
on  surfaces  of  fracture.  Color  white,  often  yellowish,  or  grajiah.  Streak 
white.     Subtransparent — ^translucent.    Fracture  uneven.    Brittle. 

Oomp. — Ba  0=Carbonio  add  22*3,  bar3rta  77-7 =100.  Analyses  of  the  Ana^lesarke  nunenl: 
Klaproth  (Beitx.,  L  260,  iL  84)  obtaiDed  0  22,  Ba  78;  Witheiing  (1-  cX  0  21*4,  Ba  18-6. 

Thomson's  Su!^phah-^caH)onaie  o/Banfia  (Bee.  Gen.  SoL,  L  875, 1835,  and  ICk,  L  106)  ta  witiia^ 
ite  momated  by  barite,  aa  shown  bj  Heddle  (PhiL  Mag.,  rV.  adlL  537),  who  anadjaed  wpecsmBBS 
from  Hexham  in  Northumberland,  and  Dufton  Eella  in  Westmoreland. 

Pyr.,  etc— B.B.  foses  at  2  to  a  bead,  ooloring  the  flame  jellowiahgieen ;  after  ftiscn  reacts 
alkaline.  B3.  on  charcoal  with  soda  ftises  eaailj,  and  is  absorbed  bj  the  ooaL  Soluble  in  dJlote 
muriatic  add ;  this  solution,  even  when  very  much  dilated,  giyea  with  aulphuric  acid  a  whito 
precipitate  which  ia  inaolable  in  adda. 

Oba^— Oooura  at  Alston-Moor  in  Cumberland,  associated  with  galenite,  in  vetna  traTeraiiig  tbe 
ooal  formation ;  at  £Ulowfleld  near  Hexham  in  Northumberland,  in  aplendid  ciystals,  aometiniei 
transparent,  and  oooaaionallj  6  in.  long ;  at  Anglezarke  in  Lancashire,  a  fibroua  Tarietx ;  at  Aiko 
dale  in  Yorkshire;  near  St  Asaph  in  Plintshire;  Tamowita  in  Silesia;  Sdana,  Hux^gaxy ;  Lbo- 
gang  in  Salzburg;  Peggau  in  8t3rria;  Zmeoff  in  the  Altai;  some  plaods  in  SidUy;  the  nuBeof 
Arqueros,  near  Goquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington,  £7.,  with  bartte. 

Witherite  is  extunsively  mined  at  Fallowfield,  and  is  used  in  chen^oal  works  in  the  «^^Tfe<*- 
lure  of  plat^glass,  and  in  France  in  makingbeet-sngar. 

Alt— Witherite  is  altered  to  barite  (Ba  S)  through  the  action  of  sulphate  of  lime  in  sidatica 
at  the  ordinary  temperature,  or  bj  the  action  of  other  sulphates  in  solution,  or  of  irater  eontais- 
ing  sulphuiio  add. 

727.  BROMUTB.  Barytocakite  J.  F.  Wi  Johuton,  FhiL  Mag.,  IIL  tL  1,  1835,  x.  373,  1831 
Bicaloareo-carbonate  of  Baiytes  (from  a  wrong  anaL)  Thomaon,  Bee.  QetL  QcL,  L  873,  IdU 
Bromlite  Thom$.f  FhO.  Mag.,  xL  45,  48, 188*7.    Alstonite  BreUlk,  Handb.,  iL  265,  1841. 

Orthorhombic.  /A  7=118°  50',  DescL,  Oa  l-i=128*'  39';  a:bic= 
1-2504  : 1 :  1*6920.  Observed  planes  :  O  ;  prism,  7;  octahedroufi,  1,  3; 
domes,  1-4,  2-X.  0  A  14=148°  32*',  14  A  14,  ba8.,=72°  56'  24  A  2-*,  bas., 
=lir  50^,  1  A  1,  mac.,=130°  27',  1  A  1,  bracL,=89°  40'.  Twins  :  double 
six-sided  pyramids^  with  angles  122°  30',  and  142° ;  reentering  angle  17S^ 
51'.    Cleavage:  7 and  O  rather  indistinct. 

H.=4— 4-5.  G.=3-718^  Thomson;  3706,  Johnston.  Lnstre  vitreous. 
Colorless,  snow-white,  grajish,  pale  cream-color,  pink.  Translaoent.  Frac- 
ture granular  and  uneven. 

Oomp.— BaC  +  OaC,  like  bai7tooalolte=0arb.  baiyta  66%  oazb.  lime  83-7=100. 
Analyses:  1,  Johnston  (1.  c.);  2,  Thomson  (PhiL  Uag.,  zL  45);  8»  Delesae  (Ami.  Ob.  Phyv 
IIL  xUl  426);  4^  y.  Hauer  (Bor.  Ak.  Wien,  iy.  882,  1858) : 


BaC 

OaC 

SrO 

ftnO 

1.  Bromlejr 

2.  Fallowield 
8.         " 

4.          " 

62-16 
60-68 
65-31 
65-71 

30*29 
80-19 
32-90 
34-29 

6-64 
1-10 

=99-9  Johnston. 

9-18=100  Thomson. 

,  Si  0-20,  »n  016=99-6t  Deleae. 

,  Si  <r.=100  Hauer. 

Pyr.,  eto. — Same  as  in  bairtocalclte. 

Obs. — Found  at  the  lead  mine  of  Fallowfleld,  near  Hexham  in  Korthumberland,  with  witiierite; 
and  at  Bromley  Hill  near  Alston  m  Cumberland,  in  yeins  with  galenite,  whence  the  name  Atfrnt- 
Ukf  given  \>j  Thomson.     Most  English  mineralogioal  authors  haye  set  aside  Thomaon's 


Digitized  by  VjOOQIC 


ANHTDBOUS  OABBONATES. 


699 


although  the  earliest  and  of  Britiah  origin,  for  Breithaapt's. 
L  for  thia. 


There  appears  to  he  no  suffic&ent 


728.  STRONTIANITB.  8trontianit  Suher,  lichtenberg^s  Mag.,  vii.  3,  68,  Bergm.  J.,  1791,  L 
6,  483.  Strontian  Wem,  Strontianit.  Kohlenaaure  Strontianerde,  Klapr,,  Crell's  Ann.,  1793i 
ii.  189;  1794,  L  99;  Beitr.,  L  268.  Mineral  from  Strontian,  Strontian  Spar  (not  Strontites= 
Strontia),  JSTqpe,  Edinh.  Tran&,  iy.  8,  1798  (Art.  read  Nov.,  1793).  Carbonate  of  Strontian. 
Strontiane  carbonated  JV. 

Emmonite,  Oalcareo-carbonate  of  Strontian,  Thomson^  Beo.  Gen.  ScL,  liL  415,  1836^    Baiy- 
strontianite,  Stiomnite^  3.  IWmU;  Ed.  PhlL  J.,  L  380,  1819. 

Orthorhombic.  I A  7=117**  19',  0  A  14=180°  6';a:b:  0=1*1883  ill    Jq 
1-6421.    Observed  planes :  octahedrons,  i,  f,  1,  f,  2,  3,  4,  8;  domes,  i-i, 


l-l,  H,  24,  44,  64,  H  124. 


o  A  44=149°  ir 

O  A  4=145  11 
O  A  1=126  43 


O  A  14=144°  6' 
14  A  14,  bas.,=71  48 
24  A  24,  bas.,=110  44 


1  A  1,  mac.,=130°  1' 
1  A  1,  brach.,=92  11 
1  A  1,  ba8.,=108  35 
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Cleavage:  /  nearly  perfect,  i4  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  nsnally  striated 
parallel  to  the  shorter  diagonal.  Also  in  colnm- 
nar  globular  forms ;  fibrous  and  granular. 

H.=3-6-4.  G.=3-605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.  Color  pale  asparagus-green,  apple- 
^reen ;  also  white,  gray,  yellow,  and  yellowish- 
brovni.  Streak  wmte.  Transparent — ^translu- 
cent.    Fracture  uneven.    Brittle. 

Oomp.— Carbonate  of  Strontia,  dr  CsOarbonic  acid  29*8,  strontia  70*2 ;  bat  a  small  part  of  the 
strontia  often  replaced  by  lime. 

Analyses :  1,  Elaproth  (Beitr.,  L  270,  il  84) ;  2,  Stromeyer  (Unters.,  L  193) ;  3,  Thomson  (Mm., 
L  108) J  4,  Stromeyer  (L  a);  5,  Jordan  (Schw.  J.,  Ml  34^;  6,  Eedicker  (Pogg.,  L  191);  7, 
Schnabel  (Ramm.  6th  BuppL);  8,  Yon  der  Mark  (Yerh.  nat  Yer.  Bonn,  yL,  Jahrg.,  272): 

0         dr      Oa       Fe  Itn     fi[ 


1.  Strontian. 

30-0 

69-6    

0-5=100  Klapr. 
0-07=99-62  atrom. 

2. 

30-31 

65-60   3-47 

0-07 

8-         " 

30-66 

66-68    8-62 

001        

=99-72  Thomson. 

4.  Brannsdorf,  Rax. 

29-94 

67-62    1-28 

0-09 

0-07=98-90  Strom. 

6.  OUnsthal,  white 

80-59 

6614   8-64 

0-26=99-62  Jordan. 

6.  Hamm,  Westph. 

80-80 

66-30    3-82 

0-08-100  Bedicker. 

^        j_,       ^  ,, 

80-86 

64-32   4-42 

=99-60  SohnabeL 

s!     "        " 

80*84 

63-67    4-80 

=99-21  Mark. 

Thomson  ol^tahied  in  his  emmcmUe  (L  a)  Sr  C  82-69,  Ca  0  12-60,  9e  1-00,  zeolite  8-79=99-98. 
Train's  sirmnniU  afforded  him  Sr  C  68*6,  Ba3  (barite)  27-5,  OaC  2-6,  oxyd  of  iron  0*1 ;  color 
grayish-white ,-  G. =3-708.  It  is  pronounoed  a  mixture  by  Qieg  and  Lettsom.  It  is  firom  near 
Stromness,  on  Pomona^  one  of  tiie  Orkneys. 

Pvr.,  etc.~B.B.  swells  up,  throws  out  minute  sprouts,  ftises  only  on  the  thin  edges,  and  cobrs 
the  flame  strontia-red ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  add  and 
treated  either  B.B.  or  in  the  naked  lamp  gives  an  intense  red  color.  With  soda  on  charcoal  the 
pure  mineral  fUses  to  a  dear  giass,  and  is  entirely  absorbed  by  the  coal ;  if  lune  or  iron  be  present 
they  are  separated  and  remain  on  the  surface  of  the  coal.  Soluble  in  muriatic  add;  the  dilute 
solution  when  treated  with  sulphurio  add  giTOS  a  white  predpitate. 

Obs«-^)o(rurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenite  and 
barite,  in  adcular  diverging  and  fibrous  groups,  rarely  in  perfect  crystals ;  in  Yorkshire,  England ; 
Giant's  (3auseway,  Ireland;  CSausthal  in  the  Harz;  Br&unsdorf,  Saxony;  Leogang  in  Saltaburg. 
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Intbe  TJ.  Stetee  it  oocon  at  Sohobariey  N.  Y^  In  gnmnkr  and  oohunnar  masses,  and  also  in 
crystals,  forming  nests  or  geodes,  often  large,  in  the  hydraulic  limestone,  associated  with  baiite, 
pyrite,  and  caldte.    At  Mnscalonge  Lake  a  massive  and  fibrous  Tariety,  of  a  white  or  greenislt , 
white  color,  is  sometimes  the  matrix  of  fluorite.    Ghanmont  Bay  and  Theresa,  in  JefferBoii  Co^ 
K.  T^  are  otiier  localities. 

Alt-^Btrontianite  is  altered  to  oelestite  in  the  same  way  as  witherite  to  boiite. 

729.  OBHUaSnO.  '^tfi^diw  Theopkr^  eta,  OemssaPiwi.,  eta,  Affric^  h«t  only  the  artiflcbl 
Oerussa  nativa  ex  agro  Yioentino  (kmar^  F09&,  86,  1565.  Biyspath  (=]UBlspath  QernL\ 
Kinem  Flumhi  spathacea,  fToOL,  Min.,  296,  1747.  fkmb  spathSqna  JI-.  TH.  Wall  Mul,  1536, 
1763.  Bly-^t,  Spatum  Plumbi  (the  hard);  Bly-Ochn,  Oemssa  natiTa  (the  pnlTerokit), 
OnmaL^  Min,  1758.  Plumbum  addo  aereo  mineralisatnm  Btrgm^  Opuso,  it  426, 1780.  WeisB- 
bleien  WeffL ;  Plombe  blanche  I\r, ;  White  Lead  Ore.  Kohlensanres  Blei  Otrm. ;  OuboDite 
of  Lead;  Flomb  carbonate  I^,  (Mmse  Beud^  Tr.,  iL  863, 1882.  Oenissit  Baid^  Handh,  603, 
1845.    Igl68iasite  (Zino-Bleispath  Karsfm)  Hvot,  Min.,  618,  1841. 


Orthorhombic.  /A  7=117°  13',  0  A  14=130°  9*'  |  a  :  J  :  o=l-1852 : 
1 :  1-6388.  Observed  planes :  O ;  vertical,  /,  i-i,  i-i,  *-«,  l-¥ ;  domes,  f  i, 
H  It,  3-t;  H  H  ^\  H  84,  44;  octahedral,  i,  4, 1 ;  2-5,  2-2, 1-5,  U 
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O  A  1=126°  46'  24  A  24,  ba8.,=110°  40' 

O  A  i4=149  21  14  A  14,  ba8.,=71  44 

O  A  14=144  8  H  A  fi,  ba8.,=39  46 

O  A  24=124  40  i-8  A  i^,  ov.  4^,^12i  4S 

I A  a=121  24  1  A  1,  mac.,=130 
U  A  2^=145  20  1  A  1,  brach.,=92  19 

i4  A  i4=109  68  1  A  1,  ba8.,=108  28 

Cleavage :  Z  often  imperfect ;  24  hardly  less  so.  Crys- 
tala  usually  thin,  broad,  and  brittle ;  sometimes  Btont 
Twins :  very  common ;  composition  face  I^  producing 
nsTially  cruciform  or  stellate  forms.  1.  Consisting  of  two  indiviauak ;  W 
similar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  the  three 
rays  were  wanting ;  (6)  cruciform,  similar  in  mode  of  intersection  to  f.  586, 
587,  p.  695.  2.  Consisting  of  more  than  two  individuals ;  {d\  three-rayed, 
f.  600,  a  view  of  a  section,  showing  at  centre  the  position  of  tne  three  com- 
bined crystals :  (6)  six-rayed,  £  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twin ;  tlie  forms  sometimes  thin,  as  in  f.  699,  but  often  consistiiig 
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of  Btont  crystals  BimUar  in  form  to  f.  597,  the  planes  I  in  this  form  having 
the  same  position  as  /,  /in  £  599. 

Rarely  fibrous,  often  grannlar  massive  and  compact.  Sometimes  stalac- 
titic. 

H.=3— 3-5.  G.=6-465— 6480;  some  earthy  varieties  as  low  as  5'4. 
Lnstre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some 
of  tiie  salts  of  copper :  streak  uncolored.  Transparent — subtranslucent. 
Fracture  conchoidaL    Very  brittle. 

Oomp<— l^b  C=Oarboiiic  acid  16'5,  ozyd  of  lead  88-6=100.  Analyses:  1,  Westrumb  (L  a); 
2,  Klaprotb  (Beltr,  ilL  167);  3,  J.  A.  Phinips  (Q.  J.  Oh.  8oa,  iv.  176);  4,  Bergemann  (Ohem. 
Unters.  Blelb.,  167,  176);  6,  J.  L.  Smith  (Am.  J.  ScL,  IL  zx.  246) : 


C 

l^b 

1.  Zellerfeld 

1600 

81-20,  *o  0-60,  Ca  0-90= 

:98*60  Westromb. 

2.  LeadhOlB 

16 

82=98  Klaprotb. 

8.  Dnrham 

16-06 

88'66=99'61  Pbilltps. 

4.  JBifel 

%.  Fhenixrffle,  Pa. 

16-49 
16-88 

88*61=100  BergemaniL 
83-76=10014  Smith. 

Stalactites  from  Brigham's  diggmgs,  Wis.,  afforded  J.  D.  Whitnej  (Upp.  Miss.  Bep.,  291,  1862) 
OarboDate  of  lead  98-84^  oflime  0*18,  of  magnesia  ^.,  sesquiozyd  of  iron,  eta,  1-42,  day  and  sand 
3-48=99*27.  Eersten  obtained  for  the  iglenaaite  (Sohw.  J.,  hr.  866)  l»bG  9210,  ZaO  702= 
99-12=6  l^bC  +  2nC. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates,  loses  carbonic  add,  tarns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling.  B.B.  on  charooal  ftises  yery 
easily,  and  in  B.F.  yields  metallic  lead.    Soluble  in  dilute  nitric  add  with  effenrescenoe. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  fhxm  galenite  (sulphid  of 
leadX  which,  as  it  passes  to  a  sulphate,  may  be  dianged  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Johanngeorgenstadt  in  beautiftd  crystals ;  at  Nertschmsk  and 
Beresof  in  Siberia;  near  Boon  on  the  Bhhie;  at  Glausthal  in  the  Hara;  atBleiberg  in  Oaiin&ia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Betabanya^  Hungary ;  in  Bngland,  in  Gom^raJi],  in  the  mine 
of  St  Ifinvers ;  delicate  ciystals  10  in.  long  were  formerly  found  near  St  Austell  and  elsewhere; 
at  E.  Tamar  mine,  Devonshire ;  near  Matlock  and  Wirksworth,  Derbyshire ;  in  Oardiganshire, 
Wales ;  at  LeadhiUs  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals ;  in  Widslow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  mades.  In  pseudomorphs,  imitating  anglesite  and  lead- 
himte,  at  Leadhills. 

Found  in  Mass,,  mrmg^y  at  the  Southampton  lead  mine.  In  Penn^  at  PhenizYiUa,  in  fine  crys- 
tals, often  large ;  also  good  at  Perkiomen.  In  N.  York,  at  the  Bossie  lead  mine,  but  rare.  In 
Virgini€if  good  cxystals  at  Austin's  mines,  Wythe  Ckx  In  K  OaroHna^  at  King's  mine,  Davidson 
Co.,  good.  At  Yalle's  diggings.  Ma,  but  seldom  crystallized ;  in  Wisconsin  and  other  lead  mines 
of  the  northwestern  States,  rarely  in  crystals ;  near  the  Blue  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactites. 

AIL — Oerussite  occurs  altered  to  pyromorphite,  or  {diiosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  solution ;  also  to  galenite  (PbS)  through  the  action 
of  sulphuretted  hydrogen,  and  minium  by  ozydation;  also  to  breunerite,  maladiite,  and  diryso- 
coUa. 


730.  BARTTOOAXiOXTB.    J^twiM^  Ann.  PhU,  IL  viil  IH  1824. 

MonocUnic.  (7=78**  62',  /A 7=106°  64',  0 A  14=149*' ;  a:h:c= 
0-81035  : 1 : 1-29688.  0  A  1^=147**  84',  0  A  «=106°  8',  «  A  l-t=188'' 
84',  a  A  i.i=124^  2-i  A  2-5,  over  6-6, =95°  8',  6-6  A  6-6,  adj.,=146°  6'. 
Cleavage :  I,  perfect ;  0,  less  perfect ;  abo  massiye. 
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604 


fhK 


2^6*^ 


66^ 


H.=4:.  G.=8-6363-3-66.  Lustare  vit- 
reous, inclining  to  resinous.  Color  white, 
grayish,  greenish,  or  yellowish.  Streak 
white.  Transparent — ^translnoent.  Frac- 
ture uneven. 

Oomp^— £a  C+6a  C=:(i  £a+i  Oa)  C=Oarbooiteor 
baryta  66*3,  carbonate  of  lime  33*7 = 100.  Analyses :  1, 
Chadren  (Ann.  Pbtt,  viiL  116);  2,  Deleeae  (Ann.  a 
Phann.,  m.  zUL  426) : 

£aC     CaC      Si 

1.  66-»      S3-6       =09*6  (^ifldieiL 

2.  66-20    81*89    0-27=98*36  Detosaa 

Pyr.,  eto.— B.B.  oolora  the  flame  jelkywisb-gren. 
and  at  a  blg^  temperature  ftiaes  on  the  thin  edges  and  assomes  a  pale  green  color  (mangaaati  cf 
baiyta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  flozee  reacts  for  manganMfc 
With  soda  on  charcoal  the  lime  is  separated  as  an  infhsible  mass,  while  the  remaioder  is  abniM 
by  the  coaL    Soluble  in  dilute  muriatic  add. 

Obs«— Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massire,  in  the  Sobww 
boniferous  or  mountain  limestone.  Fig.  604  is  from  Brooke  and  ICOler.  Orystala  2  in.  long  hm 
been  obtained. 


731.  PARZ8ITB.    Muaifte  MecUcirl^ada,  1835.    Parimt  JMid^Spada,  Bunaen,  Ass.  Ch. 

Pharm.,  liiL  147, 1845. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  trnncsted 
apex;  basal  angle  164^58',  pyramidal  120^34'.  Cleavage:  basal, very 
perfect. 

H.=4-6.  G.=4-35,  Bunsen;  4-317,  Dufr.  Vitreous;  deavage^we 
pearly  or  resinous.    Color  brownish-yeUow ;  streak  yellowish-white. 

Oomp.— (Oe,  tia,l)i)C+i(Oa,  Oe)F;  whence,  making  Ce  :  La  :  l)i=4 :  I  :  1,  as  in  Daaoorl 
Berille's  anaL,  the  percentage  is,  carbonic  add  245,  protoxyd  of  cerium  40*3,  protozyd  of  laatht- 
num  10%  protoxyd  of  didymium  10*4,  fluoridof  calcium  14*6=  lOa  These  diemists  sbowtisi 
the  water  found  by  Bunsen  is  accidental  Analyses :  1,  2,  Bunsen  (la);  3,  Damonr  k  Jkf^t 
(aR,lix.271): 


Oe 


IH      Ca       £[      OaP 


1.  28-61 

2.  23-64 

8.     23*48    42*52 


59*44 

60*26 

8*26 


9*58 


8*17  2-88  11-51 
315  2*42  10*53 
2-85     —    1010,  Oe  F  216,  Hn  <r.=98'95  T>.  k  D. 


Pyr.,  etc.— In  the  closed  tube  yields  no  water,  but  gives  off  carbonic  add  and  becomes  fi^^ter 
in  color.  B.B.  glows  and  is  infosibla  With  fhsed  salt  of  phosphorus  in  the  opm  tube  gires  U 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  gires  ajgMS. 
yellow  whUe  hot  and  colorless  on  cooling.    Dissolyes  slowly  in  muriatic  aoid  with  effbnresence. 

Obti^— From  the  emerald  mines  of  the  Huso  valley,  New  Granada,  where  it  was  discovered  bf 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  trom  which  place  It  was  sent  in  1835  to  Medici  8pak 
of  Rome,  by  Col  Aoosta. 

Named  after  J.  J.  Paris.  The  earlier  name  ifittjte  (sometimes  written  JfiiMi^  the  name  of  tiie 
vaUey  being  written  both  Muso  and  Musso,  as  well  as  Muso)  is  objectionable^  because  of  the  oie 
of  the  name  MtasUe  for  a  variety  of  amphib<de. 
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732.  TaBOBTnsrrB.    Kiflohtlm-Pltfisit  T.  Karova^,  BolL  Ac  St  Pet,  It.  401,  1861,  J.  pr. 
Oh.,  Izzzy.  442, 1862.    KSschtimite  G.  J.  Bnuh,  Am.  J.  ScL,  IL  xzx7.  427,  1868. 

Amorphous. 

G. =4-784.  Lustre  between  greasy  and  vitreous.  Color  dark  brownish- 
yellow.  Streak  much  lighter  than  color.  In  small  pieces  translucent. 
Friable. 

Oomp.— 6LaC4-Ce*0*+0e'I*+2fi,  or  8  LaC  +  Ce*(P,0)'+fi,  B:orova€ff,=Carboiiic  add 
17*6,  lanthana  37'7,  cerium  25-2,  fluorine  7*5,  oxygei)  9'6,  water  2-4=100.  The  water  is  probably 
uneasentia],  as  in  pariaito.    AnalTsia :  Kororaeff  (L  a) : 

0         La       Ce        9         O         ft 
(})17'19    86*66    27-81     6*86    [9*89]    2*20 

Pyr.,  etOri— B.B.  at  a  moderate  temperature  becomes  dnD,  opaque^  and  opaline  yellow ;  at  a 
high  heat  glowa,  and  on  cooling  has  a  lugh  lustre  and  ia  bride-red.  With  borax  in  the  outer  flame 
a  yellow  giasa,  in  the  inner  faint  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened with  sulphuric  add  g^vea  off  fluohydrio  add.  Disaolres  in  muriatio  add,  erolying  carbonic 
add  and  chlorine. 

Oba.^From  the  gold  washings  of  the  Borsorka  rirer,  in  the  district  of  Kisditim,  Urals. 

733.  PHOSOBMim.  Homblei  Kant^  Tab.,  78,  1800.  Salcsaures  Bldene  f  lopr.,  Beltr.,  ill 
141, 1802.  Corneous  Lead.  Bleihomerz,  Ghlorbleispath,  Cferm,  Plomb  carbonate  muriati- 
fdre,  Flomb  diloroKiarbonat^,  Flomb  com^  I¥,  Phosgen-spathJB^vAft.,  Ghar.,  61,  1882.  Eera- 
sine  BmL,  Tr.,  il  502,  1832.  Phosgenit  BnWk,  Handb.,  ii.  183,  1841.  Gkdenoceratite,  Blei- 
kerat,  Ghekm',  Syn.,  248,  1847.    Cromfordito  Gr^  in  LfMaom,  Hin.,  421, 1858. 


Tetragonal.     <?Al-i=:132^  37';  a=l-0871.    Ob- 
served planes,  as  in  the  annexed  figure. 


606 


0  A  1=123**  2' 
O  A  2-2=112  21 
O  A  /=90 
0  A  2-1=114  42 


/A  1=146^  58' 

1  A  1,  pyr.,=107  17 

/A  «=185 


Cleavage :  /and  iri  brijzht ;  also  basal. 

H.=2-75— 8.  G.=6--6'81.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— ^translucent.    Bather  sectile. 


inu 


it 


it 


mMj 


Sardinia. 


Oomp.— l^b  C+Pb  Gl=Garbonato  of  lead  49,  dilorid  of  lead  51=100,  or  osyd  of  lead  81-9, 
carbonic  add  8*1,  chlorine  13*0=102*9. 

Analyses:  1,  Klaproth  (Beitr.,  Ui.  141,  modernized);  2,  Rammelsberg  (Pogg.,  Ixzxv.  141);  8, 
B.  A.  Smith  (PhiL  Mag.,  lY.  iL  121);  4^  Knig  ▼.  Nldda  (Za  G.,  ii  126) : 


l^bO 

Pba 

1.  Cromfbrd 

48-4 

63-6=101-9Klaproth.            ' 

2. 

48-45 

50*93=99-38  Bamm.     a.=6-305. 

3. 

48*22 

51*78=100  Smith. 

4.  TamowitB 

49*44 

50*45=99-89  K.  ▼.  Nldda. 

Psrr.,  ete.— B3.  melts  readify  to  a  yellow  globule,  which  on  coding  becomes  white  and  crys- 
talline. On  diarooal  in  B.F.  giyes  metallic  lead,  with  a  white  coating  of  dilorid  of  lead.  With  a 
salt  of  phosphorus  bead  preriously  saturated  with  ozyd  of  copper  gi^es  the  dilorine  reaction. 
Dissolves  with  efl^nrescenoe  In  nitric  add. 
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Obs* — At  Crawford  near  Matlock  in  BerbTshire,  whBre  some  of  the  cryBtak  were  2  or  S  k 
long;  Tory  rare  in  OomwaU;  in  minnte  cmtels  at  a  lead  mine  near  13^  In  SooOand;  sodb 
orystala  reoentlj  obtained  at  Crawford  sold  for  16  to  20  pounds  sterling  each;  in  laige  crygtils 
at  Gibbas  (f.  606)  and  Monteponi  in  Sardinia;  near  Bobrek  in  Upper  Silesia. 

Beoent  paper  on  cryst,  Koksoharof;  BnU.  Ac  8t  Pet,  ix.  231,  1866,  from  wbidi  tiie  tbon 
figure  and  angles  are  taken. 


n.  HTDEOUS  CAEBONATES. 

AKBAVaElCBlirr  of  the  SPEGIBa 
L  Containing  ammonia  or  soda. 


Va6.  TKKCTlCAOHIBin 

(iNH«O+iHO)0 

ee|e«KiAm«+iH,) 

186.  Nateoh 

jTaO  +  lOfl: 

OetejKat+lOaq 

737.  TlOBMOHATBira 

fraO+fi 

€e|ejNa,+ftq 

738.  Teoha 

(fSraH-|fi)+ft 

€e|0,K»Na.+*H,)+tq 

739.  Qatldbbixb 

(iJra+40a)0+2ifi 

ee|e.KiNa,-h46•)+H^ 

n.  Containing  lime  or 

740.  HXDBDMAQnBin 

AgC+ittgfi+fi 

ee|eji^+iMgHge.+iq 

741.  HlDBODOLOMmi 

(Oa,*Ag)C+ift 

eo|e.K€isi^)+i«i 

742.  PBIDABEin 

CaC+iAgfi 

O  OfOtl -Ga  4- -^  Mg  Ht0« 

743.  PraroATin 

744  Hovrri 

(iCa+ift)C+aq 

ee|e.Ki€»-hiH.)+«i 

746.  Lahthaviti 

LaC+3fl 

ee|e«|£a+3aq 

746.  TsmBun 

C,t^,«fi 

rv.  Containing  ahic,  cobalt,  nickel,  copper. 

747.  ZABATcra 

SriO+2Sifi+8fl: 

ee|e.|l»+2NiH.es+3aq 

Oo,0,ft 

2n0+22nfi: 

ee|e«|Zn+2&H,e, 

2nC+}(Chi,2n)d 

eeiej  en+l(€Ni,  &i)Hte« 

761.  MALAOum 

CuO+Cufl: 

eeie.|ea+eaH.et 

OuO+iOufi 

ee|e,|ea+i6uH,e. 

y.  Containmg  bismuth 

or  uranium. 

768.  Bmnram 

]fti*C»,ft* 

704.  Ldbbigitb 

?80+CaO+20fi[ 

, 

766.  VOGLITB 

tr,  Ca,OuO,fi 
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736.  TBBCXHBBIAOSBRmS.    Bicarbonate  of  Ammonia  E.  F,  Thachemof^iart  PhiL  l£ag., 
zzriiL  648,  1846.    Teachemacherite  Dana, 

In  crystals  havinc  two  brilliant  cleavages  meeting  at  112*'.  G.=l*45. 
H.=l*5.     Yellowisn  to  white. 

Oomp.— (4^  NH*04-iH  0)0= Ammonia  32*9,  carbonic  add  66-7,  water  11*4= 100.  Analy 
Bis :  Phipson  (J.  Oh.  Soa,  IL  i.  74): 

0      NH4O     ft      Ca 

Chincha  Islands  51'58    29*76   ll'OO  6*02, 1^ 0*60,  &g,  3, 01  <r.,  alk.  anduricadd  1*09=100  PMpa. 

The  material  analyzed  by  Phipson  was  white,  oompaot^  crfstalline,  and  ftagHe,  and  had  a  strong 
odor  of  ammonia,  from  which  he  infers  the  presence  either  of  free  ammonia  or  of  sesquicarbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  yolatiliaed,  giving  the  odor  of  ammoniB,  a 
white  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
with  adds.    Eeacts  alkaline  to  test  paper. 

Obs.— Prom  guano  deposits  on  the  coast  of  Africa  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  indies  thidc  in  the  lowest  parts  of  the  g^uano  deposits  of  Patagonia,  as 
announced  by  Teschemadier;  and  similarly  at  the  Ohincha  Islands,  according  to  Phipson. 

Bicarbonate  of  poUuh  has  been  announced  by  Pisani  (0.  B.,  Ix.  918,  1865)  as  found  under  a  dead 
tree  at  Chypis  in  Valais,  as  a  result  of  reoent  decomposition,  and  has  been  called  by  him  Kalictne ; 
he  regarding  it  as  a  mineral  as  much  as  struvite.  (Struvite  has  better  daims,  however,  as  it  oocurs 
in  guano  deposits,  some  of  which  date  ftx>m  the  Post-terciazy  at  least)  He  obtained  for  its  com- 
position Carbonic  add  4220,  potash  42*60,  water  776,  Oa  C  2-60,  %  C  1*34,  sand,  eta  8*60=100. 

736.  NATBON.    Ncrpov,  liHtrum,  ofihe  Andeab.    Carbonate  of^Soda.    Sonde  carbonate 

Monoclinic :  ^=58°  52'  I A  7=76°  28',  0  A  14=140^  9i'.  Cleavage : 
O  distinct ;  i-^  imperfect ;  /in  traces. 

H.=l— 1*5.  G.=l-423.  Vitreous  to  earthy.  White,  sometimes  gray 
or  yellow,  owing  to  impurities.    Taste  alkalina 

Oomp.— ]^aC+10d=Garbonio  add  26*7,  soda  18*8,  water  54*6.  Effervesces  strongly  with 
nitric  acid. 

Obs.^ — Oocurs  in  nature  only  in  solution,  or  mixed  with  the  other  carbonates  of  soda.  See 
under  Ihma  and  TJiermonakHe, 


737.  THTTRMONAttlCTB.  Ntrpw  and  Nitrum  pt  VeL  Natron,  Alkali  orientale  impurum 
terrestre,  Jordblandadt  AlkaUskt-salt,  FUL,  Min.,  174^  1747.  Naturlidias  mineralisohes 
Alkali  Worn,;  Thermonatrit  iTotd,  Handb.,  487,  1845.  Xhermonitrit  EautnL,  Handb.,  1411t 
1847.    Sonde  oarbonat6e  prismatique. 

Orthorbombic.  Observed  planes:  /,  i-8,  i-f,  14,  ^.  /Ai-t=138*^  5', 
i-2  A  U,  front,=68^  U\  lat.,=121^  46',  l-^  A  H  top,=107°  60^  i^Al4 
=126°  5',  U  A  i=10r  6',  /A  i=:116°  5',  /A  7=96*  10'.  In  rectangular 
tables  flattened  parallel  to  i-i,  with  sides  bevelled  by  /and  1-t.  Usual  as 
an  efflorescence. 

H.=l— 1-5.  G.=l-5— 1-6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. * 

Oomp.— JTa  C+d^Oarbonio  add  3$-6,  soda  50*0,  water  14'6=:100.  Analyses:  1,  2,  Beu- 
dant  CFr.,  IL  310);  8,  Pfeifibr  (Ann.  Ch.  Fham.,  Izxxiz.  219): 

45 
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^aC 

fraS 

Ha  d,  eta     fi 

78-6 

10-4 

8*i         18-8=rl00  Beadaat 

u-i 

7-8 

3*1          13-6,  earthy  matter  4*1 =100  BendaDt 

62-89 

11*44 

0-77        28-26,  K  C  e-fieslOO  Pfoiffar. 

1.  Debrecdn 

2.  Egypt 

3.  K  Indiea 

OlMk — Crystala  loay  be  obtaiiied  ftom  a  aolutioii  at  a  temperature  between  26"  and  37"  C.  It 
oocara  in  varioos  lakes,  aod  aa  an  effloreaoenoe  orer  the  aotl  in  many  diy  regions  of  the  giobe; 
also  about  some  minea  and  yoloanoes. 

There  appears  to  be  also  an  anhydnma  carbonate  of  aoda  in  nature.  Kayser  obtained  fori 
specimen  IVom  the  Nene  ICargarethe  mine,  near  Claasthal,  ^aO  92-07,  ttgC  S-82,()aCl-81, 
Fe  C  0*19,  S  1*86.  And  Wadcenroder  gives  for  the  oomposition  of  a  subatanoe  firom  DelKecsn, 
Hungary,  JTa  C  92*80,  JTa  S  1*67,  &  S  0*03,  jSfa  P  1-47,  Na  Gl  4*46=99-98 ;  bat  it  is  said  tturt  tbe 
latter  may  be  from  an  artifknal  product 

Giystals  of  the  simple  carbonate  of  soda  (natron)  become  thermonatrite  in  eiBorescing. 


738.  TRONA.  Trona  Ai0^  Aa  H.  Stockh.,  zzzy.  1778.  Natmm  yon  Tripole,  Stnlige 
Natnun,  Klaproik,  Beitr.,  iii  83,  1802.  Sesquicarbonate  of  SodA.  TJrao  BmrnngauU^  Am.  i 
ll.,ziL278. 

Monodinic.  0  A  14=103^  16\  Cleavage:  t-^'  perfect  Often  fibm^ 
or  colmnnar  mafleive. 

H.=2-5— 8.  G.=2'll.  Lustre  vitreous,  glisteninff.  Color  graj  or 
yellowish-white.  Trausluceut.  Taste  alkaline.  Not  Stored  by  exfom 
to  a  dry  atmosphere. 


Oomp^fTa*  C»4-4  fi[-(f  {Ta+i  fi)  C+fl:=Oart)onio  add  40-2,  soda  87-8,  water  22-().  Am^ 
jsis  by  Elaproth  of  the  AfHcan  (Beitr.,  ilL  83):  Carbonic  add  88,  soda  37,  water  22-6,  solplaE 
of  soda  2*6=100;  by  Boussingault  of  the  vrao  (L  a):  C  89-00,  JTa  41-22,  ft  18-80=99^)2.  B: 
AfHcan  is  often  mixed  with  the  simple  carbonate  of  aoda,  thermonatrite,  and  oommoD  salt  A 
spedmon  of  trona  from  an  extensive  bed  in  Churchill  County,  Nevada,  gave  on  analyais  bj  C  Si 
Bodman  (priv.  oontrib.),  0  38-70,  tftt  8997,  H  19-42,  NaCl  1*88,  i^aS  0-89,  St  O-13=lO0i9. 

Pyr.,  etc — In  the  dosed  tube  yields  water  and  carbonic  add.  B.fi.  imparts  an  ioMBNif 
yellow  odor  to  the  flame.  Soluble  in  water,  and  eiferveaoes  with  adds.  Beacts  alkalmev:^ 
moistened  test  paper. 

Obs^-The  specimen  analysed  by  Klaprotfa  came  tnm  the  prorinoe  of  So<^emtB,  two  i^ 
Journey  from  Fessan,  Africa.  It  is  found  at  the  foot  of  a  mountain,  forming  a  crust  Tupf 
from  the  thidcness  of  an  indi  to  that  of  the  back  of  a  knife-Uade.  To  this  species  belongs  tt^ 
urao  found  at  the  bottom  of  a  lake  in  Maracaibo,  S.  A,  a  day's  journey  fttwi  ICerida.  Efflijr» 
4»nce8  of  trona  occur  near  the  Sweetwater  riyer,  Booky  Mountains,  mixed  with  sulphate  of  icdi  | 
imd  common  salt  i 

739.  aAT-XiUSSrXB.    Bmasmgandt,  Ann.  Gh.  Phys.,  zxid.  270, 1828.  | 

Monodinic.  ^=78**  27',  /A  7=68^  50'  and  lir  10',  Oa14=1«' 
16' ;  a  :  6  :  o=:0'96945  : 1 :  067137.  Observed  planes :  O ;  vertical, I, H 
i-) ;  dome,  l-i^  14 ;  hemioctahedral,  ^.    Angles  fix>m  FhiUipB. 

O  A  1-9=130^  21' 
O  A  ^^lOl  83 
O  A  i=188  89 
O  A  J=96  80 
/A  14=137  45 
14Al4,ov.tf,=7080 
l4AHadj.,=10930 
i  A  i=110  30 


Maraoaiba 


Nevada. 


CryBtals  often  lengthened,  and  prismatic  in  the  direction  of  U]  aIsoid 
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that  of  !•;  also  ffr.  Nevada)  not  elongate,  but  thin  in  the  direction  of  the 
orthodiagonal,  O  being  vei^^  narrow  or  wanting;  surfaces  usually  uneven, 
being  formed  of  minute  subordinate  planes.  Cleayage :  /  perfect ;  0  less 
so,  but  giving  a  reflected  image  in  a  strong  light 

H.=2— S.  G.=l-92— 1-99.  Lustre  vitreous.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.    Not  phosphorescent  by  friction  or  heat 

Oomp^-:ftaC+OaO-H5fi[=(iJ7a+|Cft)()+2ifi=Oarbonate  of  soda  86*9,  carbonate  of 
tor  30-8=100.    Analysis  by  J.  6.  Boossii^ult  (Ann.  Oh.  Fhys.,  lU.  tIL  488, 1848): 


lime  88'8,  water 

jfa  0  34*6 


Ca  0  83*6 


^80-4 


Olay  1*6=100. 


Pyr.,  etOri— Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.B.  (Uses 
easily  to  a  white  enamel,  and  colors  the  flame  intensely  yellow.  With  the  fltixea  it  behaves  IDce 
carbonate  of  lime.  Dissolyes  in  adds  with  a  brisk  effenresoence ;  partly  soluble  in  water,  and 
reddens  turmeria 

Obs«— Abundant  at  T^jgnnills,  near  Merlda,  in  Maraoaibo,  where  its  crystals  are  dissemhiated 
at  the  bottom  of  a  small  lake,  in  a  bed  of  day,  covering  vrao;  the  natives  call  it  tkum  or  nails, 
in  allusion  to  its  crystalline  form. 

Also  abundant  on  a  small  island  in  Little  Salt  Lake,  near  Ragtown,  Nevada,  about  1^  m.  8.  of 
the  main  emigrant  road  to  Humboldt  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are 
dense  and  strongly  saline. 

The  Nevada  crystals  gave  J.  IC  Blake  (Am.  J.  8d.,  IL  zlii  221X  from  whom  t  607,  eoiA,  are 
taken,  the  following  approximate  angles,  the  planes,  owing  to  th»  unevenness,  not  affording 
results  nearer  than  a  degree:  /A  7=110°  85'  to  lir  30',  69*'  6':  14  A  U=110^  30',  llO*"  10'; 
Oa  l-t=126"  10',  126°  80';   Oa«=79";   0  A  7=96*'  10';  /Ai=127''  10',  127'  66'. 

Named  after  Gkiy  Lussaa 

AxtIL — J.  Fritssche  has  produced  artificial  gay-lussite  by  minng  dght  parte  by  volume  of  a 
saturated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  dilorid  of  oaldum  of  1*180 — 
1*160  spodflc  gravity  (J.  pr.  Gh.,  zdii  339). 


740.  HYDROBSAanJUBiTJbl.  T.  WaehtmMer,  Ak.  H.  8t0(^  1827,  18.  Hydromagnesit 
V.  Kobdlf  X  pr.  Ch.,  !▼.  80,  1835.  Hydrocarbonate  of  Magnesia.  Lancastwite  pt  atBinum,  Jr., 
Am.  J.  Sol,  XL  ix.  226,  1860.    MagnesU  alba  PhamL 

Monoclinic.  ^=82^-83%  /A  7=87*^  62'  to  88% 
0  A  24=137** ;  a:h:  (j=(nearly)  0-455  :  1  :  1-0978. 
Observed  planes  as  in  the  annexed  figure.  2-5  A  -2-J, 
adj.,=1481°  to  146%  U  A  2-i=113^^  to  112%  i4  A  -2-il 
=105°.  Culminant  angle  between  edges  y,  y  (or  24  A 
24)=94'*,  edge  t  on  edge  v  (or  i-l  A  2-^)=133^  Crystals 
small,  usually  acicular  or  bladed,  and  tufted.  Also  amor- 
phous ;  as  chalky  or  mealy  crusts. 

H.  of  crystals  3-5.  G.=2-146— 218,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.    Brittle. 

Oonm^-3  (Ag  0+tiQ+figd=:Magne8ia  43-9,  caibonio  add  36*3,  water  19*8=100.  Analyses : 
1,  Wachtmeister  (I  a);  2,  ▼.  Kobell  (J.  pr.  Oh.,  ir.  80):  3,  4l  Smith  ft  Brash,  of  onrBtaUine 
yarieties  (Am.  J.  BcL,  a  xr.  214): 

0       Ag       ft       Si 
86*82    42-41    18*58    0-67,  9e  0'2t,  earthy  matter  i*89=:99'99  W. 


a 


1.  Hoboken 

2.  Hegroponte 
8.  Texas,  Fla.,  Wood'slfina 
4  '*       Low's  Mine 


86*00    48-96     19*68    0*36=100  Kobefl. 

86-69    48*20    19*43     — ^  F^  and  lln  ^.=99*t 2  Smith  ft  Brash. 

86-74    42*80    2010     — .  Fd  and  Mn  <r.:7 99-14  Smith  ft  Brash. 
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Pipr-i  eto#— Ib  die  olosed  tube  giTes  off  wmter  and  carbonic  add.  B.B.  inftisibifi^  b«t  nhHaoi, 
and  the  aaaay  reacts  alkaline  to  turmeric  paper.  Soluble  in  acids ;  the  cryBtalline  compact  Tine- 
ties  are  but  slowlj  acted  upon  by  cold  add,  but  dissolve  with  effenresoenoe  in  hot  add. 

Oba. — Occurs  at  HrubsdiilB,  in  Moraria,  in  aerpentine;  in  Negroponte^  near  Knmi;  at  K^ 
serstuhl,  in  Baden,  impure.  In  the  U.  States,  crystallized,  with  serpenlane  and  brudte,  noi 
Texas,  Lancaster  Co.,  Pena,  at  Wood's  and  Low's  mines ;  also  in  a  similar  way  at  Hoboken, 
N.  J.,  in  adcular  crystals  like  natrolite ;  at  the  latter  place  in  earthy  crusts.  The  taradte  of 
Hobdcen  sometimes  dianges  on  exposure  to  an  earthy  hydromagnesite. 

The  aboye  angles  and  figure  were  taken  by  the  author  from  a  Hoboken  crystal  At  ^  ^^^^ 
in  whidi  tlie  summit  planes  were  smooth  and  brilliant,  the  prismatic  striated.  The  rhombic  priam 
in  one  crystal  gave  the  angles  95**  20'  and  8i^  60';  but  other  crystals  gaTe  different  rerab& 
and  no  constant  Talue  was  obtained.    The  spedes  is  isomorphous  with  wonastonite  (p.  156). 

The  Lancaaierite  of  Silliman  (L  c.)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  brochs 
and  hydromagneeitew 

Found  pseudomorphous  of  bnidte  at  Wood's  mine. 

741.  HTDRODOLOBIXTB.  Hydromagnedt  v.  KobeO,  J.  pr.  Oh.,  zxxri  304^  1846.  Kilk. 
magnedt  Baiam^  Handb.,  1404^  1847.  Hydromanganooaldt  ffarimamnf  Kacbr.,  299.  Hjin)- 
magnocaldt  pt  Hydrodolomit  Samm,  Hydronickelmagnedte  8he^,,  Am.  J.  ScL,  H  n  SSd, 
1848.    Pennite  Benn^  J.  pr.  Oh.,  xlviL  13,  1849. 

Massive.    In  stalactitic  and  stalagmitic  ibrms,  and  globular  concretioDS 
and  crusts. 
G. =2*495,  Bamm.    Color  jello wish-white,  grayish,  greenisL 

▼ar.— <n  Hydrodolomite  of  Yesuvias  is  stalactitic  or  sinter-like;  a=2-49fi.  (2)  FMk  of 
Hermann,  from  Texas,  P^  is  in  apple-green  to  whitish  crusts,  having  a  surfiioe  of  aSsBb 
spherules;  the  color  is  due  to  nickel;  G.=2*86. 

Oomp^Ct^  Mg)  C + i  fi,  Bamm.,  from  his  anaL  of  specimen  received  from  Scaodii,  of  Kaf^es; 
Hermann's  analysis  affords  (iOa+i]Stg)C+ifi;  Ton  KobeU's,  ft^CUfi.  Anai^:  l,t 
Kobell  (I  c);  2,  Bammelsberg  (Min.  Ch.,  234);  3,  Hermann  (L  c.): 

0         Oa        Mg      JTi      t'e     An       1ft 

1.  YesuTiua  8810    26-22    24  28     17-40  KobdL 

2.  "  48-40    26-90    23-23     6-47  Bammelsberg. 

B,  Penmie  44-64    2010    2702    1'26    0-70    0-40      6-84^  210-16=100 HennaiD. 

Pyr.,  oto.— Like  dolomite,  but  yields  water  in  the  dosed  tube. 

Obs.— The  Yesuyian  mineral  is  found  on  Mt  Somma.  Pennite  occors  on  seipentme  td 
chromic  iron,  with  aaratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  zaratito;  also  at  Svinir 
ness  and  HaroldswUdc,  in  Unst^  Shetlands. 

74a.  nUBDAZZITB.    AWMA  pt,  fidtr.  Geogn.  Tyrol,  194^  1848. 

Massive,  granular,  as  a  finegrained  dolomite-Iike  rock. 
H.=8-5.    G.= 2-634.    Lustre  vitreous.    White  to  grayish-white. 

Oomp.— 2CaC-(-Mgl6[=Garbonic  add  34-1,  lime  48-4^  magnesia  16*6,  water  7D=100.  ABat 
yses  by  Both  (J.  pr.  Oh.,  Ui  346): 

c       «g      ca      a 

1.  PredaSK)    88-61        14-61        44*89        6-99=100. 

2.  **  84-26         14-16        4297        7'06=:98-44. 

In  the  analyses  some  Si  and  Xl  were  obtained. 
Pyr.,  etc.— Like  hydrodolomite. 

Oba<-*From  OanzacoU,  near  Predazso,  in  the  southern  Tprd,  where  it  occurs  as  a  marbled 
lodL    The  rode  in  some  places  contains  brudte.    May  it  be  a  mixture  ? 

743.  FBNOATETB.    BoiK,  Z&  G.  Get.,  ill  140^  143. 

Similar  to  the  predazzite,  and  from  the  same  region ;  G.=:3'613y  Both; 
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2*67,  Damonr.    Also  as  a  bluish-gray  limestoney  somewhat  jeUowish)  from 
Vesuvius;  H.=8  j  G.=2-624,  Eoth;  2-584,  in  powder. 

Oomp.— OaC+Agl6[=Oarbonio  add  27*9,  lime  35*4,  magnesia  26*8,  water  11*4=100.  Anat 
ysea  :  1,  2,  Damonr  (Bull  Soa  a.  Fr.,  IL  iy.  1062, 1847):  3-6,  Both  (J.  pr.  Oh^  111  360,  ZS.  a^ 
ill.  140) : 

C        Idg       Oa         1ft 
L  Pt«daBO      26*00    2482    86*42    10*89,  9e  0*46,  Si  0-60=96*68  Damour. 

2.  "  26-40    24-64    36*47     10*60,   "    060,  "  0-66=9806  Damour. 

3.  "  29-23    24-78     86*70    10-92=100-68  Both. 

4.  "  28*10    24*47    86*97     10*97=97-61  Both. 

6.  Yesavius     29*66    23-68    36*46  [10-69],  £1, 9e  062=100  Both. 

In  two  determmations  Both  obtained  for  the  last  11*76  ^  10*78  ft.  The  Yesnyiah  mineral  is 
the  same  that  Klaproth  analysed  (Beitr.,  ▼.  91)  without  finding  the  magnesia.  Both  observes 
that,  as  the  water  is  retained  even  to  360''  and  400°  C,  the  mineral  must  be  regarded  as  a  chem- 
ical compound.    Damour  observed  pure  hjdromagnesite  in  clefts  in  the  Predamo  rock. 

Named  after  ICamrl  P^ncati,  of  the  l^rroL 

744.  BOVITB.    Hovite,  Native  Oarbonate  of  Alumina  and  lime,  J.RAO.  CHadgkint^  PhiL 

Mag.,  lY.  zziiL  462,  1862. 

Soft,  white,  and  friable;  earthy  in  fracture. 

Oomp.— (iOa+^]&)C+aq=Garbonic  acid  44*4,  carbonate  of  lime  28*8,  water  27*8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  oollyrUe,  a  hydrous  sflicate  of  ahunina. 

J.  H.  k  G.  Gladstone  state  (L  a)  that  there  is  carbonic  acid  enough  in  the  oollyrite  to  form  a 
UearJHmate  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
suggest  that  the  excess  of  carbonic  add  may  be  combined  in  the  mineral  with  alumina,  making  a 
kydroua  carfHmaie  of  dkmUna  and  limey  or  perhaps  replaces  part  of  the  silica  in  the  alundna- 
sUicate. 

But  althouffh  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  in  the  mbieral  kingdom  is  in  one  of  the  hvdrous  silicates  of  alumina^  like  collyrite, 
in  which  there  is  present  mu(£  water,  loosely  held ;  the  mineral  therefore,  is  most  probably  a 
carbonate  of  the  formula  above  given ;  especially  since  a  carbonate  in  which  Si  or  Fe  enters  is, 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  oollyrite  containing  the  carbonate,  by  J.  H.  A  G.  Gladstone  (L  c): 


Si 

0 

XI 

Oa 

a 

1. 

6-22 

10*91 

41*04 

7*87 

33-16=98-'r0, 

2. 

6-87 

14*77 

89*68 

11-22 

28-66 

8. 

6*41 

18*16 

36*82 

11*62 

2916 

4. 

6-30 

1414 

40-61 

9-18 

30*87 

The  exoesscf  OoverthatnentraliBngthelimeisin  1,  612 p.a;  in  2,  6*96;  8,  902;  4,  6-94 
p.  a 

Obs,— From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  ohalk,  in  fissures  that  cut 
through  layers  of  flinty  along  with  odlyrite. 

745.  LAMTHAMirai.  Eohlensaures  Oereroxydul  Berz^  ZSl  f.  Mm.,  IL  209, 1826 ;  EohL  Ger- 
oxydul  IRainffer,  Afh.  Mm.  Geog.  Schwed.,  144,  1826.  Carbonate  of  Cerium.  Garboo6rine 
.B^  Tr.,  it  864»  1832.  Unthanit  JSbul,  Handb.,  600, 1846.  Hydiolanthaiiit  (Tbx^  ^ynope., 
248,  1847. 

Orthorhombic.  I A  7=98^  80'-94^  Blake,  92°  46'  v.  Lang :  I A  1= 
142°  S6';  a:h:o  =  0*99898  :  1  : 1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  in  the  annexed  figures. 
Cleayage  micaceous.    Also  fine  granular  or  earthy. 
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H.=2-5-8.      G.=2-666,(!) Blake;  2-606,  Genth.     LuBtre  pearly  or 
didl.    Color  grajiflh-white,  deUcate  pink,  or  jellowiah. 


609 


610 


II 


^ 


SanooD  YftDey,  Pa. 


fianoon  YaUej,  Pa. 


Oomp.^La  C+3  ft=LBDthaBa  02*6^  carbonic  add  21'a,  water  26-1=100.    Aaalyflee :  1, 2,  J. 
L  Smith  (Am.  J.  Sd,  XL  xvl  280,  xyiil  378);  3,  F.  A.  Genth  ^  zjdiL  426): 

0  La  1ft 

1.  Sauoonyalle^        22-68        54*00        24*09  Smith. 

2.  ^  "  21*95        55*03        24  21  Smith. 

3.  '*  **  21-08        54-95       [23*97]  Genth. 


There  is  iome  osyd  of  didymiom  with  the  lanthana,  aoo(»^ing  to  Sooith. 

Blake  obtained  La  54*27,  54*98,  5464,  0  19*18,  C+lft  (by  ign.)  4507,  45*36. 

Hisinger  found  in  a  Swedish  apedmen,  probably  impure.  La  75*7,  C  10*8,  £[  18*5,  wbenoe  & 
formula  tia"C+8& 

Pyr.,  etc* — ^In  the  doeed  tube  yields  water.  fi.B.  inftisible ;  but  whitens  and  becomes  op«|i^ 
sUvery,  and  brownish ;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on  wX^\ 
with  salt  of  phosphorus  a  glass,  bluish  smethystine  while  hot,  red  cold,  the  bead  beoomlDgopiqK 
when  but  slightly  heated,  and  retaining  a  pink  color.    Effervesoes  in  the  adds. 

Obs. — Found  coating  oerite  at  Bastnas,  Sweden ;  also  in  SUuiian  limestone  with  the  one  ons 
of  the  Sauoon  valley,  Lehigh  €k>..  Pa.,  in  masses  consisting  of  aggregated  minute  tahlea ;  at  tbs 
Sandfoid  iron-ore  bed,  Moriah,  Bssex  Go^  K.  Y.,  in  delicate  s^es,  and  a  thin  scaly  crost  & 
flABures  in  the  ore,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  oocurring  at  the  Osctoa 
mine,  Ga.,  in  pink-colored  crystals,  Iming  cavities  of  botryoidal  white  pyrite. 

On  cryst,  W.  P.  Blake,  Am.  J.  ScL,  IL  xvL  228, 1858,  and  this  Min.,  1864^  with  the  ahoTefigt; 
T.  Lang,  Phil  Mag.,  lY.  xzr.  43,  1868;  both  on  Pennsylyania  crystals. 

746.  TBNOSBrnEL    Eolsyrad  Ytterjord  JL  F.  Svanberg  and  O.  Tenger^  Arab.,  xriil  206,  ISSi 

Ytterspath  Chrm.    Tengerite  J)aMk 

Pulvemlent.    In  thin  coatingB.    Sometimes  an  appearance  of  radiated 
crystallization. 
Lustre  dull,  or  like  that  of  chalk.    Color  white. 

Oomp.— A  carbonate  of  yttria^  according  to  Svanberg  and  Tenger,  but  no  analysis  has  beea 
published. 

Pyr.,  etc.— In  the  doeed  tabe  yields  a  considerable  amount  of  water  (Brush).  Efferfeioes 
with  adds. 

Obs^  Occurs  as  a  thin  ooating  on  gadolinite  at  Ytterby,  and  is  evidently  a  result  of  its  altar* 
ation. 

747.  aSARAtlTB.  Hydrate  of  Nldcel  (fr.  Texas,  Pa.)  SOUman,  Jr^  Am.  J.  Sd.,  n.  iiL  401, 
1847 ;  Emerald  Nickel  <d^  ib.,  vL  248,  1848.  Kickel  Smaragd  Cferm. ;  Texasit  Imng.  }^ 
1853.  Garbonato  hidratado  de  Niquel  (fir.  Spain)  A.  Casares^  A.  M.  Aldbar  in  Km.  Bevisti 
of  Madrid,  304^  1850;  Zaratita  Oasares,  ib.,  176,  March,  1851.    Zamtii  wrong  orOiogr. 

Incrusting;  often  small  stalactitic  or  minute  mammillaiy;  sometimes 
appearing  prismatic  with  rounded  summits.    Also  massive,  compact 
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H.=8— 8*25.  G.=2'57 — 2-693.  Lustre  vitreous.  Color  emerald-green. 
Streak  paler.    Transparent — ^translucent.    Brittle. 

Oomp.— friC+a  Jnd+4  fi=Carbomo  add  IIT,  ozyd  of  nickel  59*4,  water  28-9=100.  Kag- 
necda  seems  to  replace  at  times  part  of  the  ozyd  of  nickel,  and,  correspondingly,  the  color  becomes 
paler;  the  mineral  at  Texas  thus  graduates  toward  pennite,  which  has  the  same  concretionary 
aspect  as  much  of  the  saratite. 

Analyses:  1,  B.  Silliman,  Jr.  (L  c.);  2,  Smith  and  Brush (ib.,  zyL  62): 

C  Si  tt 

1.  Texas,  Pa.  11-69       68-81        29-60=100  BQliman. 

2.  "  11-63        66  82        29 -ST,  %  1*68=100  S  <fc  B. 

Pjrr.,  etc. — In  the  closed  tube  yields  water  and  carbonic  acid,  and  leaves  a  grayish-black  mag- 
netic residue.  B.B.  infbaible^  With  borax  in  O.F.  gives  a  bead  violet  while  hot  and  reddish-brown 
on  oooHng;  in  &.F.  the  bead  becomes  gray  and  opaque  from  reduced  nioksL  Dissolves  eadly 
with  effervescence  in  heated  dilute  muriatic  acid. 

Oba. — Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Cape  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a  magnetite 
in  which  tiiere  is  some  sulphid  of  nickel;  it  is  in  dear  emerald-green,  vitreous  crusts,  some- 
times transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nickel  with  a 
little  carbonate  of  magnesia. 

Named  after  Sen.  Zarate  of  Spain.    Oaaares^s  name  antedates  that  of  Kenngott 

748.  BBMXNOTONira    J,  O.  Booth,  Am.  J.  SoL,  IL  xiv.  48,  1862. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak  pale  rose- 
colored. 

Oomp.— A' hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  add  with  a  slight  effervescence,  making  a  green  solution,  the  color  due  to  iron.  Cobalt 
reaction  with  borax. 

Obs.— Occurs  as  a  coating  on  thin  veins  of  serpentinoi  which  traverse  hornblende  and  epidote^ 
at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 

749.  BTPROZmOTTB.  Calamine  SmWuon,  PhiL  Trans.,  12, 1803.  IQnkblfithe  KanL,  TabeH, 
70,  99,  1808.  Hydro-carbonate  of  Zina  Earthy  Calamine.  Zinoonise  JSmd,  Tr.,  ii.  367,  1832. 
Zino-Bloom.  Hydromnkit  Kmng^  Min.,  1863.  Marionite  Etderkorst,  G.  Bep.  Arkansas,  168, 
1868. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.    At  times  reniform,  pisolitic,  stalactitio. 

H.=2— 2*5.    Q.=8-68— 3-8.     Lustre  dull.    Color  pure  white,  grayish ' 
or  yellowish.    Streak  shining.    Usually  earthy  or  chalk-like. 

Oomp*— In  part  2nC+2  2n]&=Carbonio  add  18*6,  oxyd  of  sine  76*8,  water  ll'l=zl00. 
Smithson's  analysis  gives  1  fi  addition&L  For  anaL  9, 10, 11,  the  0.  ratio  for  2n,  0,  £[=13  :  6  :  9 ; 
wh6noe&2QC+8  2u^+tt,  Goebel=Carbomc  add  16*3,  oxyd  of  zinc  73*4,  water  11*3=100. 
The  analyses  of  Sullivan  (Kos.  11,  12,  13)  give  the  formula  3  2nC+6  2n]&tsCarbanioacid  16*2, 
ozyd  of  zinc  74*6,  water  10*3=100,  whidi  agrees  very  well  with  several  of  the  other  analyaei. 

Analyses  :  1,  Smitbson  (1.  a,  the  specimen  a  white  chalky  incrustation) ;  2,  3,  Karsten  (Syst  d. 
Met,  iv.  429);  4,  B«ichert  (Bamm.  Min.  Ch.,  239);  6,  Schnabel  (Pogg.,  ov.  144);  6-8,  Biaan, 
Petersen,  and  Volt  (Ann.  Oh.  Pharm.,  cviu.  48);  9,  Koch  (Bamm.  Min.  Ch.,  239);  10,  Terrell  (C. 
IL,  xliz.  668) ;  11-18,  Sullivan  (Dublin  Q.  J.  ScL,  iL  136);  14,  Bonnet  (B.  H.  Ztg.,  zziL  164);  16, 
A.  Qoebel  (Bull  Ac  St.  Pet,  v.  407) ;  16,  Elderhorst  (I  c.): 


C 

2n 

ft 

1.  Bleiberg 

18-6 

71-4 

16*1=100  SkDithson. 

2.      « 

14*79 

72-76 

12*26=99*79  Earsten. 
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8.  Baibel 
4.  HoUanihol 
6.  BaoDBbeck 
6.  Bantander 
1, 

8.  « 

9.  " 

10.  " 

11.  " 

12.  « 
18.        " 

14.  Guipnsooa 
16.  Taft,  Persia 
16.  Arkanaaa 


C  2n  1ft 

14-74  72-84  12-30=:99-88  Earaten. 

16*26  71-69  11-90=99-74  Rfliohert 

12-30  6404  ,16-61,  Ca  0*62,  On  062,  ^\  Pe,  and  ]ii8oL6-3€=:99-4fia 

14*32  73-83  11-87=10002  Braun;  a.=3-262. 

16-1  73-1  11-8=100  P.  A  V. 

13-82  74  73  1146= 100  P.  k  T. 

13-60  74*46  12*04=100  KOch. 

1406  72*72  13*23=100  Terrefl. 

16-07  74-76  10-17=100  Sullivan. 

15-02  74*87  1 1  1 1 = 100  SuUivan. 

16-13  74*84  10-68=100  SaUiyan. 

16-01  73-88  1111=100  Bonnet. 

(I)  1517  73-35  1113=99-65  GoebeL 

16*01  73-26  11-81  =  100-08  Elderhont 


The  compact  mineral  loses  2*04  p.  c.  of  water  and  carbonic  acid  on  heating  to  180*  d,  and  U'42 
p.  c.  more  on  heating  for  6  h.  to  160°  to  180**  a  ^uUivan). 

Schonichen  describes  (B.  H.  Ztg.,  xxiL  164)  a  snow-white,  massive,  snbtranslncent  msterjl 
from  near  La  Nestosa  in  Guipuzcoa,  Spain,  which  contained  Si  31*60,  akl  26-43—20*27,  2zi  21'3( 
—28*45,  K  18-82—19-66.    It  is  probably  a  mixture  of  hydrozincite  and  kaollnite. 

Pyr*!  ato. — In  the  closed  tube  yields  water ;  In  other  respects  resembles  smiihsonite. 

Om. — Oocurs  at  most  mines  of  sinc^  and  is  a  result  of  the  alteration  of  the  other  ores  of  tsi 
metal 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in  Spa 
along  with  calamine,  smithsonite,  and  blende,  covering  the  floor  of  an  extensive  cavern  to  a  depth 
of  a  yard  and  a  half^  and  hanging  in  dazzling  white  branching  stalactites  from  the  roof;  put  a 
concretionarv,  pisolitic,  nodular;  it  is  intimately  mixed  with  siUcate  of  sinc^  and  is  p9eadofao^ 
phous  after  it:  and  opal-like  masses  of  silicate  and  hydrous  carbonate  are  oommoo,  formed  I? 
the  falling  of  drops  of  water  holding  the  siUcate  in  solution. 

Also  oocurs  in  the  neighboring  province  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the  nuDesot 
Las  Nieves  and  La  Augustina;  at  Bleiberg  and  Raibel  in  Caiiuthia;  near  Beimsbeck,  in  Wesi- 
phalia;  in  Hollenthal,  on  the  Zugspitze  in  Bavaria;  at  Taft  m  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  TriedensvUle,  Pa. ;  at  Linden,  in  Wisconsin,  as  a  ooncretionaiy  fibron* 
white  crust  on  smithsonite;  in  Marion  Co.,  Arkansas  (fnorumsfe),  in  oonoentric  and  contoittd 
laminsB  and  botryoidal  crusts. 

Beudant's  name  zmoomsef  from  zinc  and  c^vif,  powder,  has  priority,  but  is  too  badly  fonnedto 
be  retained. 

Arti£ — ^Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonatee  cf 
the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exx>osed  to  the  air,  a  i 
related  compound,  contaimng,  according  to  Bonsdorl!^  0  14*19,  2n  71*26,  ]&  14*66=100,  agreeo^ 
with  Smithson's  analysis  above. 

760.  AtJRIOEULLOnB.  Calamine  venUtre  (containing  "une  bonne  quantity  de  cmTR''i 
Hine  de  Laiton  [=Brass-ore],  Jf^itfrm,  Apergu  d.  IGnes  en  Sib^rie,  hi  J.  de  Fhys.,  xniii.  8L 
1788.  Ifine  de  Laiton  de  Pise  en  Toscane,  Aurichalcum  of  the  ancients?,  Sagcy  X  de  Phjs. 
xxzviiL   166,   1791.     Messingblathe  Oerm.     Aurichaldt  BoUger,  Pogg^   zlviiL  495,  1S39. 

Buratite  LeldMe,  Ann.  Oh.  Phys.,  m.  xviiL  478,  1846.    Oridialdt  GtockeTf  ^yn.,  280,  1847. 

t 

In  acicnlar  crystals  forming  drusy  incrustations ;  also  columnar,  diver- 
gent ;  plumose ;  granular ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometunes 
sky-blue.     Streak  pale  greenish  or  bluisn.     Translucent. 

Cknnp.,  Var^^A  cuprous  hydrozincite.  For  the  original  auridialdte,  O.  ratio  for  Cu,  2&,  C, 
fi=2  -.8:4:8.  20uCH-32nfl,  Bottger;  or  22nO  +  3(Cu,  2n)tt=Oarbonicacidl6i,  oxyd 
of  copper  29-2,  oryd  of  zino  44-7,  water  9-9=100. 

For  buratUe^  or  the  so-called  Ihne-aurichalcite,  according  to  Delesse,  &  O+A  %  hi  which  R== 
Cu,  2n,  Oa^  hi  the  ratio  10  :  14  :  1  iu  the  Chessy  minertO,  and  7  :  8  :  3  in  the  Altai  Bnt  the 
lime  is  probably  from  mixed  calcite,  as  suggested  by  Berzelius;  and,  this  removed,  the  fon&ul* 
is  that  above  given,  as  shown  by  Bisse. 

A  Santander  variety,  analyzed  by  Bisse,  containing  much  lees  copper  (anal  6;  7^  afSordBtw 
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formnla  (Co,  2n)  C+3  2n  ^  with  du  to  2n  in  the  first  member  u  8  : 1,  the  0.  ratio  for  Co, 
2n,  C,  ft  being  3:9:8:8. 

Analyses :  1,  2,  Bottger  (La);  8,  Oonnel  (Ed.  K.  Pba  X,  zlv.  86);  4,  6,  Ddesse  (I  c.);  6,  7, 
H.  Risse  (Yerh.  nat  Yer.  Bonn,  96, 1865): 

C         fi       Ou       2n       Oa 

1.  Altai,  Awiehak,  16*06      9*96    2819    4684     — =100*06 Bottger. 

2.  "  "  1608      9*93  28-86  45*62  =99*99  Bdttger. 

8.  Matlock,  "  27*6  32-5  42*5        ^.=102*5  Connel 

4  Altai,  BuraUte  21*46     2946  82*02  8*62=100  Delesse. 

6.  Ghessy,    *"  19*88     29*00  41*19  2*16=99*86  Delesse. 

6.  Santander  1408    10*80    18*41    55*29    — , gangne  1*86=100*44 Risse. 

7.  <'  2469  1603    56*82    — ^,  gangne  1*69=99*23  Risse. 

P3rr.,  etc. — In  the  dosed  tube  blackens,  and  yields  water.  B.B.  infturible;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  slno,  yeUow  while  hot  and  white 
on  cooling;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green ;  the 
f\i8ed  mass  removed  firom  the  coal  and  triturated  in  a  mortar  affords  minute  gplobules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  adds  with  effervescence. 

Obs< — ^Auridialdte  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  caldte  and  lunonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre ;  at  Roughten-Gill,  in 
Cumberland;  Leadhills,  Scotland;  sine  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancsster,  Pa.  (Taylor,  Am.  J.  Sci.,  IL  zz.  412). 

The  buratite  comes  from  Loktefskoi;  Chessy,  near  Lyons;  Fremont,  I^rol;  Retzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  caldferous) :  Gampiglia  in  Tuscany. 

The  mineral  aurichaldte  was  first  described  as  a  greeni^  variety  of  calamine  by  Patrin,  in 
1788  (L  aX  <^d  called  Bnsa  ore  (Mine  de  Laiton),  "because,"  as  he  says,  "the  compound  of 
copper  and  sine  is  here  made  by  nature.**  Among  the  brass  or  copper  ores  of  the  andents, 
aurichalcum  was  reputed  the  best  (Pliny,  xxxiiL  2) ;  and  Sage  was  thence  led  to  suggest  (L  c., 
1791)  that  the  cupriferoua  caiamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  andent  auriehdhum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
spedea  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  (mnchalcum 
by  ^Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  awichaiewm  is  regarded  by  some  good  authorities  as  derived  from  'o^i xaX«of 
{^mountain  brass) ;  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichaicum.  Bat  others 
regard  it  as  a  hybrid  word  (from  the  Latin  oiMtim,  gold,  and  x''^"^^  ^^^^^^^  o^  bronze)^  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  o.  Glocker,  in  view  of  the 
first  of  these  derivations,  dianges  aurichaldte  to  orichaldie;  but,  whatever  the  derivation,  as  the 
use  of  auriehakum  dates  from  before  Pliny's  timoi  we  modems  may  as  well  let  it  stand  without 
correction. 

750A  ZnncASURiTB  BtoWl,  B.  H.  Ztg.,  1862,  101.  A  blue  mineral  in  small  crystals,  having 
G.=3*49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  littie  water,  with  the  reactions 
of  copper  and  zinc.  According  to  Plattner,  it  consists  of  sulphate  of  zmc^  carbonate  of  copper, 
and  some  water. 


751.  MALAOHXTB.  XfwroK^XXa  pt  Theqphr.,  Dioseor.^  eta  "^tviiif  Jlft^paySos  [False  Bmerald 
of  Oopper  Ifines]  pt,  TJiMphr,  CSuysocoUa,  Molochites,  pt,  Plm^  Agric  Beiggrun,  Oerm, 
Molochit,  Agric^  Interpr.,  1646.  iBrugo  native,  Viride  montanum  pt,  Koppaigrdn,  Bftrggront 
pt,  Maladiit^  WaH,  Min.,  278,  279,  1747.  Guivie  carbonate  vert  VAM  Ibniana,  J.  de  Phys.,  il 
609,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  Copper ;  Green 
Maladnte ;  Mountahi  Green  pt    Berggrun  pt  Germ.    Atiasers  [fib.  var.]  Cferm. 

Monoclinic.  (7=88^ 32';  I^  7=104^ 28',  i4  A  -1^=118^  16',  Zepharo- 
vich ;  a :  J :  <j=0-51166 : 1 : 1-2903.  Observed  planes :  0 ;  vertical,  Z  ^',  a ; 
hemidomes,  -1-i,  -^,  i^,  4-i,  ^4  ;  hemioctahedral,  i,  i-2, 1-3.  O  A  m= 
91°  28',  /A  i^=zUr  14' ;  /A  ^=107^  i  A  ^^=168^  f  2  A  f  2=167^  80'— 
156°  38'  (obfl.  by  Lang.),  -1-i  A  -1-i,  reentering  angle  in  twin,  f.  6ll,=123^ 
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22',  Zeph.  obB. ;  ft  A  ft,  reent  in  twin,  163''  20'— 36',  Lang  obe.  ^  Com- 
mon form,  f.  611 ;  also  same  with  other  terminal  planes ;  also  with  m 
wanting;  also  with  iri,  iA,  verj  large,  making  a  rectangnlar  prism  ;  also 
with  the  vertical  prism  very  short,  as  in  f.  612.  Crystals  rarely  ffimple. 
Twins :  composition-face  i-i,  f.  611 ;  the  reentering  angle  vai^dng  with  the 
terminating  planes ;  often  penetration  twins,  as  in  C  612,  in  wmch  the  upper 
and  lower  hdves  in  front  are  continned  respectively  in  liie  lower  and  upper 
halves  behind,  as  illustrated  in  £  612a,  a  clinodiagonal  vertical  section  of 
612 ;  also  under  the  terminal  planes  of  611  in  613.   Cleavage :  baaal,  higfalj 


611 


612 


612a 


^^<s^JS^N 


perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  mernstiiig,  with 
surface  tuberose,  botryoidal,  or  stalactitic,  and  structure  divei^gent ;  otbm 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  or 
earthy. 

H.=3-5— 4.  G.=:3-7— 4:'01.  Lustre  of  ciystals  adamantine,  inclining 
to  vitreous  ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  bri^t  green.  Streak  paler  green.  Translucent — subtranslncent^ 
opaque.    Fracture  subconchoidal,  uneven. 

Oomp.— 6u»  C +ft= 6u  C  +  Cifft =Garbonic  add  19*9,  protozyd  of  oopper  7 1  "9,  water  »-2=l0e. 
Analysefl:  1,  Elaproth  (Beitr.,  H.  287,  1797);  2,  Vauquelin  (Ann.  du  Mufl.,  xz.  1);  3,  FhniiDeC 
Boyallnst,  It.  276);  4^  J.  L.  Smith  (Am.  J.  SoL,  IL  xx,  249):  ^' 

ti 

11-6=100  Haproth. 
8-76=100-10  Vanquolin. 
9-3=100  PhiUips. 
9-02,  9e  0-12=99-69  Smith. 

Fontana,  the  first  analyst  of  the  speciee,  obtained  (L  a)  C  19*4,  ift  6*6,  leaving  75  pu  <x  for  tiid 
oopper.  Other  analyses :  ores  from  the  Urals  and  Finland,  by  A.  E.  Nordenskiold  (Act.  8o&  S& 
FemL,  It.  607);  Ural,  by  Strove  (Verb.  Ges.  St  Petersb.,  1860-61,  103). 

l^yr^  etc. — ^In  the  dosed  tube  blackens  and  yields  water.  B.B.  ftises  at  2,  coloring  the  flame 
emerald-green;  on  oharooal  is  reduced  to  metallic  oopper ;  with  the  fluxes  reacts  like  moIacoDKe. 
Soluble  in  acids  with  effervescence. 

Obsw— Green  malachite  accompanies  other  ores  of  copper.  Perfect  crystals  are  quite  rare. 
Occurs  abundantly  in  the  Urals :  at  Ghessy  in  France,  in  the  old  mine  at  Sandlodge,  in  ShetlaBii: 
at  Schwatz  in  the  Tyrol;  in  Cornwall  and  in  Cumberland,  England;  Sandlodge  copper  mine, 
Scotland ;  limerick,  Waterford,  and  elsewhere,  Ireland  ;  at  Grimberg,  near  ffiegen,  in  G^nnany. 
At  the  oopper  mines  of  Kischne  Tagilsk,  belonging  to  M.  Demidofl^  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite;  one  mass  measured  at  top  9  by  18  ft ;  and  the  pc^ticEi 
imcovered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handaome 
at  Bembe,  on  the  west  ooast  of  Africa ;  with  the  oopper  ores  of  Cuba;  GhiH ;  Aosiralia. 


C 

Ou 

1.  Toijinsk,  Ural 

2.  Ghessy 

3.  " 

4.  Phenizville 

18-0 
21*26 
18*6 
19-09 

'70-6 
70-10 
72*2 
71*46 
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Occurs  in  Cbwk,  at  CheBhire.  In  K,  Jeney,  at  SGhujler^s  mines,  and  still  better  at  Kew  Bmni- 
wick.  In  Pennaylvanuit  in  the  Blue  Ridge,  near  Nicholson's  Oap ;  near  Morgantown,  Berks 
County;  at  Oomwall,  Lebanon  Gou,  in  good  specimens;  at  the  Periciomen  and  Phenixville  lead 
mines.  In  Maryland^  between  Taneytown  and  Newmarket^  E.  of  the  Monoeaq^;  in  the  Gatootin 
Hts.  In  Wiaotmetn^  at  the  oopper  mines  of  Mineral  Point,  and  elsewhere.  In  California^  at  Hughes's 
mine,  in  Calaveras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cat  into  tables,  snuff- 
boxes,  rases,  eta 

Named  from  ^«Aax^  maUowSj  in  aUusion  to  the  green  color. 

Recent  papers  on  cryst,  t.  Lang,  Phil.  Mag.,  IV.  zxv.  432,  xxyilL  502  ;  t.  ZepharoTicih,  Ber. 
Ak.  Wien,  IL  112 ;  Hessenberg  Man.  Not,  Kos.  UL  tl  yiL 

VSIA.  Mtbobdt.  Massiye.  G.=2*62.  6o(t  Color  blackish-brown,  when  pure;  usually  green 
or  red,  firom  mixture  with  malachite  and  red  oxyd  of  iron.    Fracture  conchoidaL 

Gmp.— According  to  Thomson  (Mln.,  i.  601,  1886),  Carbonic  add  1670,  oxyd  of  copper  60*75, 
sesquioxyd  of  iron  (mechanically  mixed)  19*50,  silica  2*10,  loss  0*95.  Giyes  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hindostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala- 
chite. 

ISIB.  LiMB-MALACHm  (Ealk-malachit  Zindcm,  B.  H.  Ztg.,  i.  1842).  Massive,  renlfbrm,  botry- 
oidal;  structure  fibrous  and  foliated.    H.=2*5.    Lustre  silky.    Color  verdigris-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  oopper,  with  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterberg  in  the  Harz. 

763.  A2SURIT1I.  Cierulenm,  Lapis  armenins  pi,  PUn^  xxxiiL  67.  Csdruleum,  Qerm,  Lasur, 
Berglasur  pt,  Agric^  217,  eta  Eoppar-Lazur,  Cuprum  lazureum,  Cseruleum  montanum,  WaXLt 
Min.,  280,  1747.  Bleu  de  montagne,  Cuivre  azur^  F)r.  Trl  WalL,  I  50e,  1753.  Eupferiasur 
WertL  Bergblau  Qerm.  AbbS  IhrUana^  J.  de  Phys.,  '±  1778  (with  anaL  making  it  a  carbon- 
ate). Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuivre 
carbonate  bleu  I^.  Azurite  Bntd^  Tr.,  417,  1824.  Lasur  Bcdd.,  Handb.,  508, 1845.  Chessy- 
MteJ?.  <6J£,  Mm.,  594,  1852.    Laaurit  v.  JTo^efi;  Tafefai,  32,  1853. 

Monoclinic.  (7=87^  89' ;  /A  7=99^  32',  0  A  U=138^  41' ;  a:h:c= 
1-039  :  1  :  1*181.  Observed  planes :  0;  vertical,  /,  i-i,  i-l,  i-2j  i-f ;  i-i^ 
clinodomes,  -J^,  |4,  f-i,  i4,  |4,  l-l,  f4,  2-i,  34 ;  hemidomes,  1-^,  2-t,-i-^> 
-1-i,  -2-i ;  hemioctahedral,  #,  1, 2,  -1,  -2 ;  2-2,  4-4 ;  |-i^,  f  i.  f  i,  4-i,  -2-i^, 
-4-^ ;  |-i*     0  usually  striated  pardlel  with  the  clinodiagonal. 

O  A  7=91^  48'  i4  A  fi=115^  35'  «i* 

0  A  i4=z92  21  14  A  1-i,  ba8.,=82  88  * 

0  A  l-i=132  43  24  A  24,    "    =120  46 

0  A  1=125  8  i-2  A  i-2=134  8  . 

0  A  2=108  35  i-f  A  i-f =121  10 

0  A  -1=127  28  i-i  A  i-i=118  50      " 

1  A  1,  front,=116  7  i4A  2^=158  51 
-1  A  -1,  "  =118  16  i4A  7=139  46 
i-i  A  1^=134  56 

Cleavage :  24  rather  perfect ;  i4  less  distinct ;  7  in  traces.  Also  massive, 
and -presenting  imitative  shapes,  having  a  columnar  composition ;  also  dull 
and  earthy. 

H.=3'5— 4'25.  G.=3'6— 3'831.  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue, 
lighter  than  the  color.  Transparent — subtranslucent.  Fracture  condioidaL 
Brittle. 

Oomp.— 2  Ou  C+Cu  d=CarboDio  add  25-6L  oxyd  of  oopper  69%  water  5-2=100.  Analjses : 
1,  Elaproth  (Beitr.,  iy.  81,  1807);  2,  Phillips  (J.  Boy.  Institution,  It.  276):  8,yauqne]in(Axin.du 
Mus.,xx.l);  4»J.L.Simth(Ain.J.ScL,ILxx.250):  /»»•-» 
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1.  Taijinak 

2.  GheflflT 
8.       " 

4.  FhenixTflle 

24 
25-46 

25-0 
24-98 

70 

69-08 
68-5 
69-41 

6=:100  Elaproth. 
6-46=100  PhiDips. 
6*6  Yanqnelin. 
6*84==100-23  SmitlL 

Abb^  IVmtana  obtained  (1.  c)  0  81*42,  On  68*673,  with  only  1*007  of  water. 

Pyr.,  eto« — Same  as  in  malachite. 

Om.— Occurs  in  splendid  crystallizations  at  Chessy^  near  Lyons,  whenoe  it  derired  the  wm 
Che$8y  Cbpper,  Also  in  fine  crystals  in  Siberia;  at  Moldawa  in  the  Bannat;  at ^Vilieal Mer. 
near  Bedrnth  in  Oomwall ;  also  in  Deronshire  and  Derbyshire,  England ;  in  bbmH  qnaatitiee  al 
Alston-Moor  and  Wanlockhead,  eta ;  at  Porto  Oabello,  &  A. 

Occurs  in  jRmn.,  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  gik- 
nite,  blende,  and  cerussite ;  at  Phenizrille,  in  crystals ;  at  Cornwall,  In  crystaU  on  red  shak; 
near  Nicholson's  Gap,  in  the  Blue  Ridge.  In  N.  Tork,  near  Sing  Sing.  In  K.  Jeney,  near  STer 
Brunswick.  In  Wisoonnn,  at  the  old  copper  diggings  near  Mineral  Pomt,  in  good  crystals ;  a]?o 
at  the  Bracken  mine,  in  small  but  fine  crystals.  In  C7aJ(/bm«a,  Oalaveras  Co.,  at  Hn^ea's  isiEt, 
in  crystsls. 

When  abundant,  arorite  is  a  valuable  ore  of  copper.  When  ground  to  an  impalpaUe  po«^. 
it  forms  a  blue  paint  of  a  bright  tint;  but  it  is  of  little  value  as  a  pigment^  cm  account  of  it*  b- 
bility  to  turn  green. 

AIL-— Asurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  add. 

762A.  AtljlSITI  Br^Uh^  B.  H.  Ztg.,  xqt.  310,  1866.  A  carbonate  of  copper  from  Ca^iiareiQoii 
Chili,  containing  chlorine.  It  mudi  resembles  atacamite.  It  is  coarse  or  fine  odnmntf.  witli 
H.=8— 4;  G.= 8-889— 3*869;  lustre  vitreous  to  silky;  color  between  celandine  and  emefti 
green,  nearer  the  first ;  streak  verdigris-green.    T.  Erhard  obtained  for  it  (L  c.) : 

C 16-48        Ou7018        £[9-80        (314-14        gangue  0-70=10080, 

whence  he  derives  the  formula  7(Cu'C+d)+CuCl+3^,  equivalent  to  7  of  maladiite,  l(/& 
hydrous  chlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  Cu,  10  fi,  1  Cu  CL  If  now  the  Co  Ci  a 
from  mixed  atacamite,  it  is  combhied  with  3  On  1^.  The  remainder,  U  Cu,  7  C,  7  |f,  ooirespooia. 
excepting  an  excess  of  water,  very  nearly  to  the  composition  of  asurite ;  11  Cn,  7i  C,  ^  H,  w(m 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  8^  parts  of  azurite  wiu* 
part  of  atacamite. 

763.  BI8BCUTTIB.    ]Msmutit  BrMOk,  Pogg.,  liil  627,  1841.    Slohlenaanres  Wismntboi?^, 
Wismuthspath,  Oemk    Bismuthite.    Carbonate  of  Bismuth. 

In  implanted  acicular  cryBtallizationB  (pBeudomorphouB)  ;  also  incrnstiD? 
or  amorphous ;  pulverulent 

H,=4— 4*6 ;  3-5,  specimens  that  have  lost  their  lustre ;  earthy,  1*5. 
G.=:6-86— 6-909,  Breith. ;  7:67,  from  South  CaroUna,  Kammelsbeig.  L^^ 
tre  vitreous  when  pifre;  sometimes  dull.  Color  white,  mountain-green, 
and  dirty  siskin-green ;  occasionally  straw-yellow  and  yellowifili-graj' 
Streak  greenish-gray  to  colorless.     Subtranslucent— opaque.    Brittle. 

Oomp.— According  to  Plattner's  examinations  (Pogg..  liil  727),  it  is  a  carbonate  of  bisouth, 
oontainhig  some  iron  and  copper  (perhaps  a  carbonate  of  each),  and  also  sulphuric  add. 

Bammelsberg  examined  speoimens  from  South  Oarolina,  probablj  of  this  species,  and  c^inim 
the  formula  3  (BiC+fi)  +  Bifi  (=Bi*  C"fi[*)=Oxyd  of  bismuth  90-1,  carbonic  acid  6*4,  wiW 
8*6=100.  AnalTses:  1,  Bammelsberg  (Pogg.,  Ixxvi.  664,  1849);  2,  8,  Qenth  (Am.  J.  So,  li* 
xxiiL  427) : 

C  Bl  ft 

.  1.  Ohesteifleld  Diet    6*66        90-00        3*44=100  Bamm. 

2.  **  "       7*04        89*06        891=100  Genth. 

3.  '    •*  "       7-30        87*67        6*08=100  Genth. 

Pyr.,  eftc«— In  the  doeed  tube  decrepitates  and  giyes  off  water.  B.B.  fiises  readilj,  lo^flfi 
duurooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  oxyd  of  blsmufL    IKsioitmib 
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nitric  add,  with  alight  efferreaoenoe.    IMaaolTea  in  muriatic  add,  affording  a  deep  yellow  adu- 
tion. 

Oba«— Biamntite  oocors  at  Sdmeebeig  and  Johanngeorgenatadt,  with  native  biamnth,  and  near 
Hirachberg  in  Bussian  Yoigtland,  with  brown  iron  ore,  native  biamuth,  and  biamnthinite ;  at 
Joachimathal ;  near  Baden ;  alao  in  the  gold  diatrict  of  Oheatorfield,  8.  0.,  at  Brewer'a  mine,  in 
porona  jellowiah  maaaea,  aometimea  reddish  from  ozyd  of  iron ;  surface  of  fracture  white  and 
vitreoua,  reaembling  aomewhat  calamine ;  in  Gaaton  Co.,  N.  G^  in  jeliowiah-white  oonoretiona. 

153 A.  With  the  bismutite  of  Joadiimatiial  occurs  another  bismuth  carbonate,  in  thin  longiah 
oryvtala,  vitreoua,  siakin-green  to  clove-brown,  translucent  It  containa,  aooordmg  to  Dn^acker 
(Yogra  Min.  Joach.,  168),  oxyd  of  bismuth,  carbonic  add,  water,  silica;  effervesoea  with  adds, 
and  B.B.  givea  biamuth  reactions. 

764.  UBBIOITB.    J.  L.  SmUh,  Am.  J.  Sd,  H.  v.  336,  1848,  and  xL  259.    Uran-Ealk-Car- 
bonat  Vogl,  Jahrb.  G.  Beidis.,  iv.  221,  1853. 

In  mammillaiy  concretions,  or  thin  coatings ;  cleavage  apparent  in  one 
direction. 

H.=2— 2'5.  Lustre  of  fractnre  vitreona.  Color  beantifal  apple^een. 
Transparent 

Oomp«-*^C+OaC+20]ft=OaTbonio  add  IM,  oxyd  of  uraniam  36*2,  lime  7'1,  water  46'6; 
or  2Ca  C+^O+sefi,  Bamm.,=:0  902,  6  39-12,  Oa  7-67, 1^:44-19=100.  Analysis  by  J.  L. 
Smith  Q.  a) : 

010-2  ^88-0        Ca8-9  fi45'2 

Pyr.,  etc — In  a  matrass  yields  mudi  water  and  becomea  yellowiah-gray.  At  redneaa  it 
blackens,  without  fhsing,  and  on  cooling  returns  to  an  orangd-pod  color.  At  a  higher  heat  it 
blackena,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glaas  in  the  outer  flame,  and 
ft  green  glass  in  the  inner.  Dissolves  readily  in  dilute  adds  with  eflbrvescence,  and  afforda  a 
yeUowsdution,  with  the  reaction  of  uranium  and  lime 

Oba^— Occurs  with  medjldite  on  pitchblende,  near  Adrianc^e,  Turicey ;  also  at  Johanngeorgen- 
atadt  and  JoachUnathal.  Dr.  Smith  states  that  both  the  lime  and  uFanium  of  thia  aalt  are  derived 
from  the  pitchblende. 

A  related  mineral  from  Ellas  mine,  near  Joadiimsthal,  has  been  examined  by  Yogi  and  J.  Lin- 
dadcer  (Jahrb.  Qt.  Beidis.,  iv.  221,  1868).  It  oocora  in  acaly  aggregations  on  pitchblende,  has  a 
siskin-green  color,  and  a  peariy  lustre  on  a  deavage-fkce ;  aubtranapaient  to  translucent;  H.= 
2-5^8.  B.B.  on  diaiooal  invisible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Diasolves  with  effisrveaoence  in  aulphuric  add,  a  white  deposit  being  thrown  down;  solution  in 
sulphuric  and  muriatic  adda  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lmdadcer  (L  a),  U  C+Ca  C+5  fi=C  2418, 1S  87-03,  Ca  16-56, 1^ 
28  84=100.    Mean  of  three  analyses : 

0  23-86        6  87-11        Oa  16-66        ft  2334=99-87. 

These  carbonates  an  produced  by  the  action  of  carbonated  waters  on  the  aulphates. 

766.  VOaiilTB.    Uran-Ealk-Eupfer-Okrhonat  Vogl,  Jahrb.  a.  BddiB.,  Iv.  222,  1868.    Yoglit 

Maid,,  lb.,  228. 

In  aggregations  of  crystalline  scales.    Scales  rhomboidal  somewhat  like 
gypsDin,  with  angles  of  100''  and  80°,  Haid. 
Lustre  pearly.    Color  emerald-green  to  bright  groBS-green.    Dichroic 

OomiK— 2  XJO+%  OaO+On'C+Ufi,  lindacker,  from  hia  aaalfysia  (Jahrb.  G.  Beieha.,  iv. 
222): 

C2641        tr  3700        Ca  14-09       Ou  8*40        fi  13-90=sl0a 
Pyr,,«tc«~I]i  the  oloMd  tube  biadkena  and  yidda  water.    KB.  in  the  platiiinm  foroepa  iafb- 
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Bible,  colon  the  flame  deep  green;  if  moiBtened wHih mnriatlo add  Uie  flame  ia  mcMneiitarilj Uiie, 
With  soda  on  charooal  yielda  metallic  copper.    With  boiaz  in  O.F.  the  bead  is  yellow  while  ht^ 
and  reddiBh-brown  on  coolmg;  in  BJ*.  green  while  hot  and  dooded  when  cold.     Soluble  in  adds 
with  effenreaoence. 
Oba.— From  the  Eliaa  mine,  near  Joadumathal,  hnplanted  on  pitdiblende. 


8.  OXALATES. 


766.  WBBWBLZJTEL    Oxalate  of  lime  B,  T.  Brooke,  FhiL  Mag.,  UL  xtL  440,  IMO.    Oxs- 
oaldte  Shepard^  Min.,  Ill,  1844.    Whewellite  RdkK,  Min.,  623,  1852. 

Monoclinic.     0=72''  41',  /A  7=100^   36',   O  A  14= 
«w  13/jro  25' ;  a  :  J  :  <7=l-5745  : 1  :  1-1499.    Observed  planes 

as  in  the  annexed  figure.     0  A  7=108''  14%    O  A  1^= 
109^  28',  O  A  -^=141^  6',  7a  a=129°  42'.      Cleavage 

Sarallel  with  0 ;  less  perfect  j)arallel  with  7  and  the  lon^r 
iagonal.    All  the  planes  bright  except  7  and  -^^  whidi 
are  vertically  striated.    Twins :  composition-face  1-*. 

H.=2'5— 2*75.  Lustre  like  that  of  sulphate  of  leai 
Very  brittle.    Fracture  conchoidaL 

Thifl  apeciea,  an  oxalate  of  lime,  wsa  obaerred  by  Brooke  in  cryfti^ 
from  a  tenth  to  a  foorth  of  an  inch  broad  on  oalc  spar;  the  locsJifj  oT^ 
spar  ia  not  known. 

The  name  oxacaldte  propoaed  hj  Shepard  ia  badly  formed,  and  ahonld  yield  to  Brooice  k 
Killer'B,  after  FroT.  Whewell  of  Oambridge. 
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767.  THiBliflOHxni  Liebig,  Ann.  Oh.  PharoL,  Ixxxvi.  113,  1863.  An  oxalate  of  lime,  oocoirsf 
aa  a  grayish,  warty,  and  somewhat  opaline  incmstation,  abont  a  line  thick,  on  the  marUe  of  tbi 
Parthenon,  Athens.  A  complete  analysis  has  not  yet  been  made.  Its  origin  ia  attribated  to  tb 
action  of  some  kind  of  Tegetation  on  the  marUe.  It  ia  probabliy  identical  with  wlievelEfet 
Named  after  F.  ▼.  Thiersch,  the  discoverer. 


768.  HI7HB0LDTINE.  Faser  Besin  (Honigstemsanrer  Eiaen  7)  BroUfkj  Char.,  75,  1S2Q.  Hia- 
boldtine,  Oxalaanrea  Eisen,  K  de  Bivero,  Ann.  Oh.  Fhya.,  XTiiL  307, 1821.  Eiaen-Beain  BneOi, 
Gilb.  Ann,  Ixx.  426,  1822.  Oxalit  BnU/k,  Ohar.,  1823.  Hnmboldtit  L&nUL,  Handb.,  ¥89, 
1826. 

Li  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  Btructnre 
fibrous  or  compact. 

H.=2.  G.=2'13— 2-489.  Dull  or  sightly  resinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  n^ative  ^ectridty  by  Motion,  when 
insulated. 

OOMP.— 2  i^e  S + 8  fi=Ozalio  add  42*1,  protoxyd  of  iron  42*1,  water  16*8= 100.  Ana^yBS  If 
BammehibeTg  (Fogg.,  xItI.  283): 

te  41*18  Oxalic  add  4240  (loss)  16*87  =rlOO. 

Mariano  de  Biyeio  obtamed  (L  a)  OxaUoadd  46*14)  and  protoxyd  of  iron  63-86,  wtfii  no 
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Bammelsberg  (Pogg..  liiL  631,  1841)  has  oonflrmed  his  former  analysis,  and  shown  that  the  !ron 
Is  all  protozyd. 

Ft£,  Bia— In  the  dosed  tube  yields  water,  tarns  black,  and  becomes  magnetia  B.B.  on  char- 
coal is  colored  at  first  black,  bnt  later  red,  and  with  the  fluxes  reacts  for  ozyd  of  iron. 

Obs. — Occurs  in  brown  coal  at  £oloseruk,  near  BiUn,  Bohemia ;  at  Gtoss- Almerode,  in  Hessia ; 
and  according  to  T.  S.  Hunt,  at  Kettle  Pointy  in  Bosanquet,  C3anada,  as  an  incrustation  on  black 
ahales,  soft,  earthy,  solphur-yellow  (Logan's  Eeport,  1850^  1863). 
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VL  HYDROCARBON  COMPOUNDS. 


ARRANGEMENT  OF  THE  SPECIES. 
L  SIHPLB  HTBBOCABBONS. 


1.  NAPHTHA  aBOUP.— LiqnldB. 

761.  Tbtetuo  Htdbid  €4Hi«  7M.  Hsptzuo  Htdbid  €yHit 

762.  PiMTTUO  Htdbid  ^^Hit  766.  Oomio  Htdbid  €tHit 

763.  Hbxtuo  Htdbid  O^Hu  766.  Nohtuo  Htdbid  ^iHm 

There  are  also  in  nature  the  gaseous  membeis  of  the  serieSi  O  H4,  or  BCABSH-eAB  (ICeth}!^ 
Hjdrid) ;  ^t  H«,  or  Btstuo  Htdbid;  Ot  Ha,  or  Tbittuo  Htdbid. 

2.  BETA-NAPHTHA  GB0T7P.— Probably  poljmereB  of  the  species  of  the  Naphtha  group  by  & 

oommon  mnltiple ;  boiling  point  7°-8"  higher  than  for  oorresponding  spedee  cf  the  Na(t 
tha  group. 

767.  ne4Hi«  769.  n€«H|«  771.  n6|Hii 

768.  ne.Hu  77a  neTHit 

8.  SOHEEBEBITB  GBOUP.— Solid,  or  butter-like,  and  tasteless. 

772.  Sohbibibitb  n6H4  773.  CHBisiLiTixi  n6iHi 

2.  ETHTLBinB  SiBiBB  OB  OuriHBB.— ti^eneroZ  fifrmula  OmH«a. 
4.  PITTOLIUM  GBOUP.— liquidB. 


774.  DBOATTLBin 

"©i^Hm 

776.  DODBOATTLBffB 

^i«  Hi« 

776.  ENDBCATTLSm 

"OiiHti 

^iiHtt 

ABAFPINE  GBOUP.- 

-Solids,  wax-like; 

tasteless. 

780.  OaoGBBUB 

781.  ZmiBiKixa 

App«ndix,'^1H2,  ELATBBm  783.  BmnjXQ  SroRBB  Bxsa 

3.  Oakfeohb  Shbub.— (TsmtoZ  fofwuda  eaHt».4- 
6.  HOHTEUTE  GBOIJP.— Solid;  without  taste  or  smeQ;  easilj  orTBtslilBaUa. 

784.  FfOHTBLiTi  n6i«Hi«  786.  Bmn 

786.  Humxi  n6itHM  787.  Izoltti 
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1.  BEKZOLB  GBOUP.— LiqaidB. 


e.H. 

791.  O0¥or.ii 

09  Hit 

789.  TOLUOtB 

€,H. 

792.  OtxoiiB 

6x0  Hi4 

790.  Xtlolk 

'6tHit 

8.  KONUTE  GBOUP.— SoUd. 

798.  KoHiJia  ii6«H« 

5.  Naphthaldt  Sbbub.— (70n0fa2/orntii&i6BH%.ii. 
794.  Nafbthildt  €i«He 

^|)p0iuN9EL— 795.  IbBUim. 

IL  OXYGENATED  HTDBOOABBOKSL 

1.  GBOCBRITB  GBOUP.— Batlo  of  6,  H=l :  «.    Wax-Uke. 

796.  GBOCDODn  6stHMOi  797.  Gboictbioiib  Bu'EUtOt 

8.  SUOdNITB  GBOITP.— Batioofe,H=6:8to6:8^.    LuoluUe  In  akohd  and  etiher. 

[Bdow^  the  ratio  of  O,  H,  0  is  ghren  for  tbe  spedee,  and  for  better  ooinpariaon  the  ear* 
bon  ia  made  40,  withoat  writing  out  a  formula.] 

798.  COPALn  40:64:1  802.  Ambbixb  40:66:5 

799.  Suooonxa  40 :  64  : 4  803,  Baxhtillixi  40 :  68 :  4 

800.  WALOHOWnn  40 :  64 :  H?  804.  TOBBASira  ?40 :  68 :  2 

801.  7  BiroABAiiAVCixn  40 :  66  : 2} 

3.  EETJLMiTJfi  GBOUP.— Batio  of  €,  H=:6 :  8  to  6 :  8).    Laigefy  soluble  in  ether,  and  some 

spedes  fai  aloohoL 

806.  XTLOBKnnni  40 :  6i  :  4  806^  LmrooFinani  40 :  67i :  H 

807.  EuosKECH  40 :  68 :  2| 

4.  SOLBBETINITB  GBOUP^Batio  of  6,  H=5 :  7.    Inaotnble  In  alcohol  and  ethar. 

808.  SOLUTOnzi  40 ;  66 :  4 

5.  FTBOBETIKITB  GBOUP.— Batioof6,H=:6:7to6:6i.    Solnble  in  aloohd  or  ether. 

809.  jAuuvom  (p.  800)      40T:60:4i  811.  BoGHLlDBBm  40:56:6 

810.  PTBOBmHm  40:66:4  812*  SoHLAVcn  40:52:81 
81 OA.  B«j8BDnn                40 :  56 :  3              813.  GUTAOUiuai  40 :  58 :  6 

6.  Batio  of  6,  H=6  to  5^  or  less.    Insoluble  in  aloohoL  or  ether. 

814^  MmDLRonn  40:44:2  816.  arAimn  ?40:44:6. 

816.  AXTHBAOOacmn  40 :  88 :  7i 

46 
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1  DYSODILE  6B0IJP.— Oontaining  in^iir  In  pteoe  of  part  of  tbe  osygMi. 
817.  'TASHAxm  40 :  64 :  3  818.  Dtbooos 

Appendix.—Sld.  Boom,  83a  BuKmnnL 

m.  AGID  OXYGENATED  HTDBO0ABBO27& 

821.  BUTTKEUmi  6mHm04 

82S.  QmoanoBim  (Qeooeric  add)  6t«  Hm  O4 

823.  BbuoknibUiLITI  (Oeoretiiiio  add)  614  H44  ^t 

824.  Suooinnxm  (SuodnSo  add)  €4  H«  04 

825.  Rmraixm  0tiHM0t 

826.  DoppLEsm  ?6i4Htt0t 

827.  HiLJunnun  6itHi4  04 

lY.  SALTS  OF  OBGANIO  AdDa 

828.  ICiLLrni  Si  If  + 18 1ft  €4  ei|e.|^iB+6  aq 

829.  Pioorm 

829  A  Organic  salts  of  iron  Undatanninad. 

y.  NITBOGENOnS  HTDBOOAKBONa 
8|iedei  imdeteraiiDad. 

Afpmnz  TO  Hii»MXUBBOi& 

830.  Abphaltux  83L  MxMmAL  Goal 


The  fonnnlas  above  aie  all  written  on  the  new  sjstem.  If  tiie  number  ooimeoted  vililii 
lialTed  in  eadi  oaae,  and  the  barred  capitals  are  replaoed  by  oomnnm  capitalii  tb^  iKIl  tta  a» 
form  to  the  old  sjstem. 


The  naike  hydrocarbons  are  yeiy  imperfectly  known.  Host  of  tiie  kinds  hiUierto  1 
in  mfaieralogy  are  more  analogous  to  rodcs  thim  minerals.  Amber,  fbr  example,  instead  of  M* 
a  spedea,  is  a  saiztnre  of  four  or  more  spedaa.  as  BeraeBna  long  since  pointed  o«t|  and  o^f  •* 
of  tiie  number  have  thus  fiff  been  investigated.  The  presence  of  sweeimie  oc^  ooe  of  thewtst 
is  spoken  of  as  an  essential  constitoent  and  distingoishing  fbatore  of  amber;  and  Uiia  itfi;  M 
only  in  the  wi^  that  feldspar  is  a  constitnent  of  granite.  Petroleum,  Asphattnm,  and  tt»  1  " 
kinds  of  mineral  resins  and  wax  are  aimilar  mixtures,  in  the  light  of  ebamfcaUyt 
shown  by  many  hiveetigators.  But  still  the  true  line  of  hivestiffation  is  so  Uttie  ap 
new  reshM  or  asphalts  are  from  time  to  time  brought  forwara  as  spedea  in  mn  _ 
characters  that  only  prove  them  to  be  mixtures.  And  chemistry,  while  working  toward  a  1 
state  of  this  department  of  mineralogy,  often  feOs  in  ite  reaearohes  to  distingukh  edadi  (i^ 
himdiente)  ikom  produota. 

The  fects  in  the  case,  and  ibe  true  idea  of  tiie  sdenoe,  sustein  the  course  of  the  anthorlsk^ 
removing  amber  ttom  mfaioralogical  spedes,  and  callings  not  amber,  but  the  inaolnbht  resia^i^ 
•constitutes  four-flfths  of  Ita  mass,  succimie:  and  in  endeavoring  to  •f^  the  aamt  yft** 
throughout  the  hydrocarbon  seotkm.  Mudi  more  investigation  ui  demanded  before  sstiiMT 
resuhs  can  in  an  cases  be  attained.  But  by  pursuing  the  sidifeot  hi  the  way^  bare  rasogv. 
the  section  will  ultimately  become  an  exhibition  of  the  actual  spedm  of  l^ydrooaibana  in  asM 
4Uid  thus  be  elevated  to  the  same  level  with  other  parte  of  the  adence. 
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I.  SIMPLE  HYDEOOAEBONB. 
NAPHTHA  AND  BETA-NAPHTHA  GEOTJPS. 

Six.  of  Nafhtha  mxd  Prboubum.  N«f9a  Stmba,  ztL  I  g  16,  Dioecor^  i.  101.  Ni^tK 
Bitumen  liipiidiim  candidmn,  Fiin^  ii.  109,  zzxr.  61.  Ni^htha  floe  Utuminia  Agric  Ori  Cam. 
Subt,  46,  1644.  Liqnkhim  bitumm,  nnno  ▼ooatur  Petroleum,  Agrie^  Hat  Foso.,  )SS,  1646b 
Erdol,  Bergol,  Stetndl,  Omn,    Mineral  00.    Kerosene.    Bitume  liqnide  i^. 

The  liqaids  or  oils  of  the  Naphtha  and  Betariiaphtha  groups  occur  as 
constituents  of  the  lighter  kinds  o{  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  die 
Saraf&ns ;  and  the  proportion  of  ethylenes  increases  witii  the  increase  of 
ensity  or  viscidity.     (See  PrrroLiuM  Gboup,  and  Pakaffin .) 

The  general  formula  is  Ob  HsB-»>t,  or  that  of  the  Marsh-gas  series.  The 
specific  ^avities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  in  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion : 


UTiFHTHA  Gboup. 

0 

H 

Boeing  T. 

G.    Va] 

[wrDenai^ 

761.  TETBTLEOHTmeED 

e4Hi,=82-80 

17-20 

O'O? 

0*600 

8-110 

762.  Phmttlio  Htdbid 

6»Hi,=83'88 

16-67 

30-2 

0-640 

2*688 

763.  HnruoHTDBiD 

6.Hu=83-72 

16-28 

61-8 

0-676 

8*063 

76^  HvTTUoHTxmn) 

€tH..=84-0 

16-0 

80-4 

0-718 

8-641 

761.  OORLIO  Htdbid 

esH,s=84-81 

16-79 

119-6 

0-787 

8-992 

766.  Nomjo  Htdbto 

6.Hm=84-88 

16-62 

160-8 

0-766 

4-460 

Bota-Kafhtha  Gboitp. 


BoQingT. 


G.       Vapor  Denaity. 


767. 

«.H,. 

s^r 

0-611 

768. 

^»  Hit 

87*0 

0HM6 

2-614 

769. 

^6  Hi  4 

68-6 

0*689 

8*038 

770. 

'OrHie 

981 

0-730 

3-661 

771. 

^sHu 

127-6 

0-762 

3-990 

The  namea  AmyUe  Hjfdrid,  GaprogHc^  (2AuHi%Ke,  ChpryUc^  JPdargonyUe,  afo  often  need  for 
the  above  762  to  766.  Those  in  the  table  are  derlTed  flnom  the  Greek  for  4^  6,  6,  7,  8,  9,  and 
were  proposed  hj  Gerhard! 

The  oonstltntion  of  petrolenm  has  been  inyestiffated  bj  varioas  chemists,  among  whom  the 
most  promment  are  Pelooae  and  Oahonrs  (0.  B.,  By.  124s  M  606,  IviL  62X  and  0.  M.  Warren 
(Mem.  Am.  Ao.  Boston,  H  ix  x.,  Am.  J.  Qai,  IL  xl.  zl7.  ziyl).  Peloaae  and  Oahonrs  oontinne 
the  naphtha  seriee  to  6i»  Ht«,  and  state  eyidenoe  of  the  existenoe  of  stfll  higher  members.  Bat 
Warren  arrlyed  at  tiie  conohisfon  that  the  naphtha  or  marsh-flas  seriee  temthiates  with  0«  Hat, 
and  that  the  oOa  of  higher  denaitgr  and  atomic  numbers  belong  tome  ethylene  series  (6.  Haa).  Hore- 
OTer,  Warren  brought  out  the  Aict  that  there  was  a  seamd  naphtha  gronp,  differing  from  the  other  in 
its  higher  boilhig  points— 4he  Beki^fu^pklha  gronp  above^  This  ohemist  also  detemdned  with 
great  exaoUiees  the  boiling  points  of  the  two  groops,  and  found  that  hi  both  there  was  the 
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oommon  differenoe  of  aboat  30''C.  for  suocessiTe  terms  in  the  series  (or  for  s  diifereoee  of 
e  Ht) ;  but  tliat  the  boiling  points  in  the  second  series  were  about  8"  higher  oorrdatiniiy  tbin 
those  of  the  Ist  series,  as  the  tables  show. 

Hie  spedflc  grayities  and  Taper  densities  for  761  are  from  Ronalds.  Those  of  the  oihoi, 
762  to  772,  are  from  Warren,  excepting  the  vapor  densities  of  762,  763.  The  yapor  density  of 
767  has  not  yet  been  determined.    Warren's  spedflc  gravities  were  taken  at  0**  C 

Ronalds  has  obserred  that  the  gaseoos  compounds  of  the  marsh-gas  series  OtH«  asd6iH| 
(2d  and  3d  terms  in  the  marsh-gas  series)  also  exist  in  oonneotion  with  petrolenm.  Mank^ 
itself,  the  ySr«l  term  in  the  series  6H4,  is  a  very  common  gas  of  coal  beds  and  bitomiDooB  de^ 
its,  as  well  as  of  modem  marshes. 

Petroleam  passes  by  insensible  gradations  into pUUuphaU  or  maUha  (vlsdd  bitumen);  aodtfae 
latter  as  insensibly  into  asphaU  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Sanrias  to 
the  present  epodL  It  is  associated  most  abimdantly  with  aigOlaoeoas  shales  and  sandstODei^  bat  s 
found  also  permeatuig  limestones,  giving  them  a  bitaminoos  odor,  and  rendering  Ihcm  sometiBM 
a  considerable  source  of  oil  From  these  deiferous  shales  and  limestones  the  dl  often  exodei, 
and  appears  floating  cm  the  streams  or  lakes  of  the  region,  or  risos  in  oil  springs.  It  also  exists 
collected  in  subterranean  cavities  in  certain  rodcs,  whence  it  issues  in  Jets  or  fountains  wbeoerv 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  ooune  of  geDtit 
anticUnals  fn  the  rocks  of  the  region ;  and  it  is  therefore  probaUe,  as  has  bees  saggested,  tfait 
they  originated  for  the  most  part  in  tiie  displacements  of  the  strata  oaiised  by  the  slight  nidift 
The  oil  which  fllls  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks;  for  tie 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  The  conditions  reqnfredlbr 
the  production  of  sndi  subterranean  aocnmulatioQS  would  be  therefore  (as  others  have  eiptaineo) 
a  bituminous  oil-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  depth  below;  ctvitiei 
to  receive  the  oil ;  an  overlying  stratum  of  dose-grained  shale  or  limestone,  not  allowing  of  & 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  farmed  in  the  rodra,  only  a  slight  heat  above  tiiat  common  to  the  neb 
would  be  needed  to  expel  the  oil  slowly  fVom  below.  And,  without  heat,  as  Hunt  states,  thed 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  ehalasff 
days,  and  would  rise  and  occupy  the  cavities  because  so  light  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  ready  made,  but  only  hydrocarbonaceoei 
matters  that  may  afford  it  on  destructive  distiUation,  the  oil  would  have  required  oonndenl^ 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  dayey  deposits  are  neuly  or  qoa 
superfldal,  and  the  oil,  a  visdd  kind,  exudes  readily  into  pits  made  for  collecting  it 

In  the  United  States  liquid  oil  occurs  in  the  Lower  Sibirian,  ia  the  "Bird^s-eye"  Hmeftooe  of 
lUvidre  k  la  Rose  (liontmorend),  Canada,  and  of  Watertown,  K.  Y.,  in  drops  in  fossil  cond;  vd 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthooerate  sometiines  yi 
several  ounces  (T.  &  Hunt,  Am.  J.  8d.,  II.  xxxv.  166,  1663);  on  Grand  Manitoulin  Id,  when  t 
spring  aflbrding  it  arises  fh>m  the  Utica  shale,  the  souroe  possibly  the  subjacent  limeBtoaes;  it 
Quilderland,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  spring  by  Beck;  <^ 
tteely  in  limestone  and  shale  near  Clncago;  fkr  more  so  in  Kentudcy,  in  the  Cumberiand  d 
region,  the  wells,  "ih>m  whidi  tens  of  thousands  of  barrels  of  oil  have  flowed'*  (Newiienyi 
descend  200  ft  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overbid  br 
sheets  <^  thin-bedded  compact  limestone ;  these  features  prevail  fhxn  Lincoln  and  Ouej  Go&. 
through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and  Overton  and  Jackson  Ooe^  T«^ 

In  the  Upper  Siharian  traces  have  been  observed  in  the  Kiagara  limestone  and  the  Medina  iw 
shales;  at  Oasp^  Canada,  in  a  Lower  Helderberg  limestone,  on  Silver  Brook,  eta ;  near  (Suoigi^ 
so  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  buni,  owing  to  is 
presence. 

In  the  Lower  Devonian,  the  Comiferous  limestone  is  regarded  by  Hunt  as  the  souroe  of  the  (^ 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitiuDe& 
Hunt  states  {I  c.)  that  at  Rainham,  Canada,  on  L.  Brie,  shells  of  Fenicm^erm  anUiu  en  aoa^Ba 
flUed  with  petroleum ;  and  that  in  other  places  in  the  region  imbedded  corals,  ireiiqp%2bA  vA 
Ihvaeitea,  have,  in  certain  of  the  layers,  their  cells  frill  of  oU  (while  in  other  layers  it  ia  ahs^ 
from  the  ooraUX  and  in  quarrying,  the  oil  flows  out  and  collects  on  the  water  of  the  qaurj]  m 
at  Gasp^  Lower  Devonian  sandstones  aflbrd  oil  springs  and  give  rise  to  beds  of  thidcened  petro- 
leum, and  the  dialcedonio  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  ooatm 
petroleum.  In  the  MicUUe  JDewmianf  the  Bladr  shale,  or  Genesee  slate,  is  supposed  by  no^ 
geologists  to  be  the  prindpal  source  of  the  oil  of  Penn^hrsnia,  the  KenaiHia  weyi  vd  other 
parts  of  eastern  Virginia,  and  of  Ohio  and  Michigan;  but  J.  P.  Lesley  attribates  modi  of  ^ju 
of  western  Pennsylvania  to  the  Suboarboniferous.  Near  Fredonia,  Chatanqne  Co.,  and  at  Boa- 
viHe,  Alleg^umy  Co.,  oil  is  found  in  connection  with  Chemung  rooks,  or  the  Upper  BevoiiiaBW^ 

A  little  oil  has  been  observed  in  connection  with  Triassic  shales  at  Southbury,  Oooil   Tbe  on 
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of  southern  California  proceeds  from  Tertiary  shales.  On  Trinidad  a  thidr  oil,  with  asphalt, 
OQoars  in  oonnection  wiui  lignite  and  other  vegetable  remains  in  the  shales  oonstitutiog  the  apper 
part  of  the  Tertiary;  and  specimens  of  the  regetable  material,  partly  dianged  to  oil  and  pene- 
trated by  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change, 
are  described  by  Wall  (Q.  J.  Gh.  Soc.,  zvi  460). 

Noted  foreign  locaHtieB  are  3  m.  from  Ye-nan-gyoong  {FBtid^waier'rioulef)^  Bormah  (and  exported 
from  Bangoon),  where  there  are  about  100  wells,  from  180  to  306  ibet  deep,  each  lined  with  hori- 
sontal'  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apdieron  <»  thd  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  axgillaoeous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cooking;  near  the  centre  of  the  region  the  light  and  pure  naphtha  ofl  is 
obtained,  while  along  its  borders  the  oil  is  a  thickw  petirdenm,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  often  seen  floating  in  we  Caspian ;  on  the  island  of  Tsdieleken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay;  on  the  banks  of  ^e  Kuban,  promontory 
of  Taman,  east  side  of  isthmus  between  the  Aeof  and  Black  Sea ;  near  the  river  Betohora,  in  the 
government  of  Archangel  Russia;  near  the  village  of  Amiano,  in  Parma,  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at  Zante,  one  of  the  Ionian  islands  (ancient 
Zacynthus),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  Pliny  mention  the  oil  of  a  spring  at  Agrigentum,  Sicfiy,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil  He  distinguishes  this 
oil  from  niqihthai  which  he  says  was  too  Ught  and  inflammable  for  such  a  use.  Of  naphtha^ 
he  mentions  a  locality  in  "  Parthia  "  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
city  of  Mexico,  and  on  the  river  Lagun. 

The  oil  spring  of  Cuba,  AUegfaany  Ca,  N.  Y^  called  the  Seneca  Oil  Spring,  long  known,  was 
described  by  Prof.  SiUiman  in  1883  (Am.  J.  Sd.,  xxiii  91)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  time  for  medicinal  purposes.  The 
so-called  '*  Seneca  oil,'*  sold  at  the  time  in  the  shops  (and  from  which  he  often  distilled  naphtha 
for  preserving  potassiumX  he  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  from  Pittsburg.  Smeea  Lake  has  oil  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  its  being 
collected  and  sold  by  the  Seneca  Indians,  is  not  dear.  Hildreth  hi  1838  (ib.,  xxiv.  68),  and  later 
in  1836  (ib.,  xxix.  86,  121,  i2vX  gave  c^  account  of  the  salt  wells  of  the  littie  Eenawha  valley, 
which  then  aflbrded,  he  says,  60  to  100  gallons  a  year.  He  also  speaks,  hi  1888,  of  a  well  476 
it  deep»  80  m.  N.  of  Marietta,  Ohio^  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  80  to  60  gallons  of  oil  at  each  "eruption,"  but  was 
then  yielding  only  a  barrel  a  week.  In  1840  a  spouting  well  of  oil,  at  Burksville,  EentudEy,  was 
descnbed  (ib^xxxix.  196);  the  well  was  bored  for  salt,  and  200  ft.  down  a  "fountain  of  pure  oil 
was  struck,  whidi  was  thrown  up  more  than  12  ft.  above  the  surface  of  the  earth,"  emitting, 
according  to  the  estimate,  76  gallons  a  minute;  it  "continued  to  flow  for  several  days  sucoes- 
Bivehr,"  but  then  failed;  and  efforts  to  bring  it  into  action  again,  or  find  another,  were  not  suc- 
oessfuL  The  petroLeum  of  BnuiskiUen,  Cimada,  was  mentioned  in  1844  by  Mr.  Murray,  in  the 
Canada  Geological  Beport  for  1846 ;  and  m  1867  wells  were  sunk  for  the  collection  of  it  In  1860, 
on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  76  feet  deep,  let  out  the  first  foiaUam  of  ofl 
of  that  now  fkmous  oil-region.    For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origm  of  petroleum,  induding  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Bischof;  eta) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  from  animal  as  weU  as  vegetable,  as  urged  by  Dnfr^oy  (Min.,  iv. 
602,  1869X  J.  &  Newberry  (Ohio  Agria  Bep.,  1860X  and  T.  a  Hunt  (Oaa.  Hat,  vL  241,  1861, 
Am.  J.  ScL,  n.  XXXV.,  Ch.  News,  1863). 

The  conditions  fhvorable  to  the  formation  of  naphtha,  as  shown  by  the  diaraeteristics  of  the 
deposits  in  which  it  is  found  native^  are  the  following:  (1)  the  difltasion  of  organic  material 
through  a  fine  mud  or  day ;  (2)  the  material  in  a  very  flnely  divided  state ;  and  (3X  as  a  conse- 
quence of  the  preceding,  the  atmosphere  exduded  as  far  as  possible  from  the  material  undergoing 
aecompoeition.  There  is  reason  to  believe  that  no  more  heat  was  requhred  than  what  was  afforded 
by  the  natural  dimate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  ofl-bearing  rodro,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  limestones  were  the  same,  only  the  mud  was  calcareous  hi  nature,  like  the  coral 
mud  of  many  a  ooral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  shales  ordinarily  contain  fow  fossils  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may  be  questioned  whether  tough  focoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  such  days,  would  ever  become  so  subdivided  or  disorganised  as  to  make  the 
requisite  emulsion  with  the  mud  free  from  any  vegetable  forms ;  and  it  is  more  probable  that  the 
vegetaUe  material  present  was  either  delicate  water-plants,  or  was  derived  ttom  abundant 
infus(»dal  or  microscopic  vegetable  life.    The  limestones,  on  tlie  oontraiy,  are  sometimes  ftill  of 
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Ibftfls,  hai  these  are  animal;  and,  as  the  aolid  |»arts  wbUsb.  make  Uie  foasQa  are  to  a  laEgeezfant 
gnmnd  vp  to  make  the  mud  that  beoomea  the  limeatone^  the  organic  material  theae  bard  pexti 
contain,  aa  well  aa  that  of  the  fleahj  parte  and  oOa,  would  be  difiiiaed  throu^^  the  mad  or  earth  in 
the  vei7  oondition  demanded. 

The  light  natiTe  oQa  do  not  ooour  in  coal  beda,  whkdi  were  made  fWxn  thick  beds  of  vegetable 
debria. 

In  the  aboTe-mentioned  oircumatanoea,  with  the  depoaita  under  preaaure  from  aapermcnmbent 
beda,  the  atmoepherio  air  ahnoet  totally  eiduded,  the  organic  material  migbt  undwgo  deoompo- 
•itkm  through  the  reactbna  of  ita  own  elementa  alone.  (See  on  this  subject^  and  the  readioQS 
mentkmed  bek>w,  Biacho^  Chem.  G^  il  1863,  T.  S.  Hnnt^  Can.  Nat  and  Ch.  News,  L  c)  Tba 
aTerage  compoaition  of  dry  wood  (the  aah  and  nitrogen  ezduded)  ia  represented  1^  ^«  EU  ^4= 
Carbon  48*6^  hydrogen  6*21,  oxygen  44'13=loa  Taking  two  perta,  we  haTe  Oi*  H&.O*.  If 
now  the  oxygen  oombinea  with  carbon  to  form  carbonic  add,  460«  wiU  thua  beremoTed,  leariag 
€9  Hit,  which  ia  the  compoaition  of  one  of  the  apedea  of  the  naj^tha  groiq]^  the  fifth,  on  p.  126. 
But  ^tHit,  or  6ttHTt,  ita  multiple  by  4,  correaponda  alao  to  3(6tHi«)+€^tHia  +  i(Oi«HM^ 
the  flrat  two  membera  light  naphtha  oila,  and  the  last  an  ethylene^  a  eompoaiticm  mucii  like  t^ 
of  Pennsylvania  petroleum,  llie  decomposition  might  not  be  aa  aimple  as  here  taken,  aa  ^  to  1 
pw  c.  of  nitrogen  is  also  present,  and  there  would  alao  be  some  animal  matoriaL  But  the  illa8kn> 
tion  ia  still  satiafaotoiy.  That  no  water  (H|  O)  would  be  formed  from  the  elemeDta  of  tiie  orgamc 
material  ia  apparently  indicated  by  the  fact  that  thia  would  make  an  exceaa  of  carbon  or  a  defi- 
dency  of  hydrogen.  From  GheTandier^s  nnmeroua  analyaea  (Ann.  Ch.  l^ys..  III.  x.  IfS),  the 
average  composition  of  dry  wood  is  carbon  61*21,  hydrc^n  6*24,  oxygen  41'4fi»  nitrogen  1*10. 
corresponding,  if  the  nitrogen  is  not  counted,  to  6it  H^.tOT.*;  from  which  the  resaHing  oils 
mi|^t  be  nearly  the  same  aa  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydrogcs 
might  be  loat  by  combining  with  the  carbon  and  eaoape  as  marah  gas  (6  H«X  and  thus  deterauos 
the  formation  of  the  thicker  oils;  or  else  of  the  solid  insoluble  hyaroelirbonii,  more  or  leaa  oxTge- 
nated,  which  make  many  ahalea  a  rich  aouvoe  of  oil  on  diatallation. 

With  the  air  not  well  excluded,  aa  in  the  caae  of  all  thick  beds  of  vegetable  debriSi  sodi  m 
have  formed  peat  and  the  varioua  kinda  of  coal,  the  decompositions  would  be  noore  oomplex ;  oat- 
side  oxygen  carrying  oS,  it  may  be,  part  of  the  hydrogen  (aa  waterX  and  of  the  carbon  (aa  carboaie 
add).  Thus  ^it  His  ^t  (composition  of  wood)  may  change  to  'Oit  H^.t  0^,  the  average  compo- 
sition Q£peai;  or  to  Bi%  Hit  Oa.t=0arbon  67*92,  hydrogen  5*66,  oxygen  26*42=100,  a  medbn 
brown  coal  (or  lignite);  or  €1%  Ht.T»  0«.eT=Carbon  86'88,  hydrogen  6-82,  oxygen  8*30=  KM, 
Wigan  oannei  coal,  et& 

liarah-gas  (6H4)  is  a  common  gaa  of  marahy  placea  and  of  Arteaian  wells,  and  so  aloo^  thonf^ 
leaa  abundantly,  carbomc  add  (Biachof ).  The  diatiUation  of  wood  will  afford  the  solid  hJdrocB^ 
bona  of  the  paraffin  group;  Beiohenbach,  in  his  discovery  of  paraffin,  obtaining  it-  from  the  wood 
of  the  ^hgu8  sykfoHoa,  Sir.  J.  S.  Newberry  statea  (priv.  contrib.)  that  off  the  ahorea  of  Lete 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  aurlaoe,  which 
proved  to  be  carburetted  hydrogen ;  and  also^  now  and  then,  drops  of  oil  slowly  rising^  azkd  finaltj 
spreading  over  the  surfine,  whidi  oil  proved  on  examination  to  be  a  kind  of  petroleum.  Aith^a^ 
the  veffdable  origin  of  the  oil  waa  not  certain,  it  aeemed  to  be  altogether  probable.  On  the  ndaad 
of  Trinidad  the  oil-producing  beds  are  dayey  beda  hi  the  Tertiary,  contaming  renoaina  oi  plants 
and  Wall  statea  (Q.  J.  G.  Boo,  xvi.  460)  that  there  ia  ftill  evidence  that  the  liquid  and  aottd  bitB- 
men  was  produced  at  the  ordinary  temperature  and  condition  of  dimate  in  the  oocurreooe  of 
numerous  specimens  of  the  vegetable  matter  in  prooeaa  of  transformation,  whldi  have,  aa  a  ooe- 
sequence,  the  organic  structure  more  or  less  obhtorated. 

In  the  change  of  anhnal  matters  to  oil,  there  is  more  nitrogen  present  to  give  compleixity  to  the 
mutual  reactions.  But  when  the  material  is  animal  oils,  uere  are  only  carbon,  hydrogen,  aad 
oxygen,  as  in  the  case  of  vegetetion.  In  such  oils  there  are  nearly  the  proportiona  -G^^  H^^  e*. 
In  the  case  of  such  a  compound  (oleic  addX  the  forming  of  carbonic  add  from  the  oxygen  would 
separate  60a,  and  leave  <^it  Ht«,  of  the  ethylene  ratio;  in  that  of  i^n  Ha«  0b  (margaric  add) 
the  same  would  leave  0ic  Hi4,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storer  have 
obtained  (Mem.  Am.  Aa  Boston,  ix.  177,  Am.  J.  ScL,  U.  xlii  260)  from  the  destructive  distillatioa 
of  a  flsh-oil,  after  its  saponification  by  lime,  all  the  compounds  above  enumertttod  of  itie  Naphtha 
groups  besides  others  of  the  ethylene  and  bensole  seriea. 

Dr.  Newberry  has  observed  that  cannel  ooal  aometimes  shows  by  ite  animal  foeails  that  part 
of  ito  oily  producta  may  be  of  animal  origin  (Am.  J.  Sd.,  IL  xxiiL  212,  1857X  initfamnSTig  ^  caaa 
in  Ohio  in  which  the  coal  contained  fossil  fishes.  He  also  remarks  on  the  diaagreeable  smell  of 
some  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufrenpy,  in  his  iCneralpgy  (It.  602, 
1859),  gives  promhienoe  to  the  fact  that  remains  of  fishes  are  common  in  oil-producaug  shales, 
and  to  the  view  that  they  are  the  source  of  the  oil,  mentioning  as  examplea  the  black  ahales  in 
the  Ooal  formation  at  Saarbrudt  hi  Pmasia,  and  Ygomay  near  Autun  in  fVance;  the  Peruvian 
(Zechstehi)  at  MansfeU;  grayish  limestone^  hi  the  Lias,  at  Doubs;  and  grayish  shale^  in  the 
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HiddJe  Tertiary,  at  ICenat,  80  m.  from  deraioDt^  Finmoe;  all  of  wfaldi  abound  in  the  remains  of 
flahee.  The  ahalea  acljoioing  the  Albertite  of  Nova  Scotia  hare  been  mentioned  as  another  exam- 
ple of  this  kind.  The  Uadc  aemibitaminous  or  ooaly  shales  of  the  Triassio  of  the  Oonnectkmt 
Tidley  contain  nnmerons  fossil  fishes,  and  these  are  the  onlj  fossils. 

Laeqnerenz  deriTes  petrdeom  (Trans.  Am.  PhiL  Soa  Philad.,  ziiL  313)  mainly  fVom  the  decom- 
position of  ftiooids  and  other  marine  plants,  argning  for  it  on  the  ground  of  its  oocnrrence  so 
Uffgely  in  nxAs  of  marine  ori^  S.  F.  Fi»clcham,  in  a  recent  communication  to  the  author, 
suMins  the  idea  that  the  Ught  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  whersTor  marsh  or  water  plants  hare  grown  in  past  time  tikere  most 
have  been  also  a  profusion  of  minnte  animal  Hfe  to  afford  nitrogen  and  snlphnr  to  the  aoonmnla- 
ting  debris ;  and,  oonyersely,  Tegetable  Ufb  of  mioroeoopic^  if  not  also  of  larger  Unda,  is  preaent 
wherever  there  te  animal  fife. 

The  word  naphtha  is  ttom  the  Persian  nc^bla,  signiQring  to  exude;  and  petroleum  from  mint, 
rode,  and  oleum,  oil  (the  latter  from  the  Greek  iXmtw,  aff^  dating  only  from  the  middle  ages  (see 

&TMX 

Alt.— Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  Tlte  evaporation  of  He  Ughier  oils.  When  exposed  to  the  air  the  petroleom  Is  free  from  pres- 
sure, except  the  ordinary  atmospheric^  and  open  to  the  heat  and  winds  of  the  region.  As  a  oon- 
sequenoe  the  lighter  naphtha  oils  pass  o£^  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viadd,  or  even  a  solid  consisting  laigely  of  solid  hydrocarbons ;  and  the  so-caDed 
aej^kalie^  which  may  thus  result,  will  be  ordinary  bituminous  of  one  kind  or  another,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oil 

In  most  oU  regions,  when  the  oil  occurs  at  the  sur&ce  open  to  the  air,  more  or  less  of  sdUd 
bitumen  is  to  be  found.  Hunt  speaks  of  the  large  *'  gum-beds ''  of  half-dried  bitumen  in  the  oU 
region  of  Snniskillen ;  and  Winohell  says  that  in  the  neighboring  but  less  productive  district  in 
Michigan,  masses  of  inspUfsated  oU  are  common,  and  some  are  as  hard  as  asphalt  At  the  naphtiia 
island  of  Tschelekan  thm  are  laise  quantities  of  Nefi-gil^  as  it  is  there  called,  which  is  nearly 
pure  paraffin.    The  hot  dimate  of  the  Caspian  is  favorable  for  such  a  result 

^  TheosydaHonofeom/eorMofiheingridiSe^  In  Hie  process  of  oxyda- 

tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  Its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (6.Hs.+,)  may  pass  to  the  less  stable  ethylenes 
(^aH«.);  or,  by  fhrther  loss  of  hydrogen,  to  species  of  ti^e  Bemsole  series  (6.H,.^X  o^  ^  ^^ 
Naphthalin  series  (6.  Ha»_i«).  The  last  two  appear  to  occur  sparingly  in  nature.  Seoondkyt  there 
is  oxygenation ;  that  Is  an  absorption  of;  and  union  with,  oxygen.  These  oxygenated  substances 
have  been  yet  but  little  investigated  (see  AsPHiJurux^  They  are  probably  all  solid  at  the  ordi- 
nal temperature. 

Hard  bitumen  or  asphalt  mav  hence  consist  either  (1)  of  nnoxygenated,  or  (ft)  partly  of  unoxy- 
genatod  and  partiy  oxygenated,  the  usual  faet;  or  (8)  solely  of  oxygenated  hydrocarbons  (rery 
rarely,  if  ever,  true  in  nature).  The  state  of  sotidity  is  not  proof  that  any  part  of  the  bitumen  to 
oxygenated. 

SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  Gbneral  formula  that  of  the  Marsh-gas  serieSy 
or  On  Hsn-hs.  The  two  speciee  here  included  are,  according  to  the  analyses 
(which  need  verificationVpolymeres  of  the  first  two  species  of  the  Msu^sh- 
gas  series,  0  H«,  and  O,  H,. 

The  Pa^o^ffim  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SOBBBRBBnB.  Boheererit  iSHrome^,  Eastn.  ArdL,  z.  113,  1827;  Naphthaline 
r^sineuse  prismatique  £9fiMn,  BtbL  Univ.,  xxxvL  316,  1827 ;  Maoaire-Prinsep^  BtbL  Univ.,  xL 
68, 1829,  Ann.  Phys.  CQl,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  sixHsided,  often 
flattened  parallel  to  i4,  with  also  the  planes  Z-l,  1-f ;  edge  ///on  -1/-1 
=rl23J^  edge  -1/-1  on  W=185^  edge  ///  on  1-4=101^%  Kenngott. 
Also  acicular.    Also  in  loosely  aggregated  crystalline  grains  and  folia. 

Soft.  G.=l— 1*2.  Lustre  pearly  or  resinous;  feebly  shining.  Color 
whitish,  gray,  yellow,  green,  pale  reddish.     More  or  less  translucent  to 
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tranepaient.  EaaQy  frangible.  Tasteless.  Inodorons.  Feel  not  greasy. 
Solable  eaidlj  in  alcohol,  and  also  in  ether.  Melts  at  44^  C,  and  tiien 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  m&j 
be  removed  by  heat.  On  cooling,  the  mineral  crvstallijEes  in  acicnlar  arfl- 
tids.  May  be  distilled  without  decomposition ;  boiling  point  near  lOO""  C. 
(92^Prinsep). 

Oomm  •to.— Axsootdingto  an  ImperfbotamdysiBfajPriiiflepiPogg.,  xv.  294Xooo8ittiorOKi« 
73,  hydrogen  M^Sf,  ifbkh  oirreflponds  neariy  to  the  ratio  for  i),  H=l  :  4^  or  the  oampoatkiL 
of  iDer8h-gM=0u'bon  76,  hjdrogen  25=100 ;  whence^  if  the  xeeolts  may  be  tnieted,  it  ii  t 
polTmero  of  merah-gea. 

Soluble  in  aulphurio  or  nitrio  add,  and  not  in  alkaliea.  Takes  flie  easSly  and  bona  witkot 
reaidue,  giving  out  much  amoke  and  a  feeble  aromatio  odor. 

Found  by  (MpL  ficheerer,  in  the  year  1822,  in  the  ooal  of  a  bed  of  brown  ooal  In  the  JMuj, 
at  TJBiaoh,  near«t  GaUen,  in  Switaextend.  The  bed  of  ooal  ia  two  to  three  feet  thick,  tud  the 
pine  atema  in  it  are  aUnoat  unbhanged.  Among  the  apedea  of  pine  there  la  the  P.  suktestu;  ud 
the  birohea  and  flra  are  thoae  of  modem  apedea.  The  age  ia  the  aanie  with  that  of  the  pea 
beda  of  Bedwiti.  Beaidea  aoheererite  it  afforda  alao  ilditelite  and  konliteu  On  cryat,  EfiDQ^ 
Beiw  Ak.  Wien,  xIt.  272,  and  Ifin.  der  Sdiweia,  41S,  Leipcift  1866. 

973.  OBBXSKATITB.  Ghrlamatin  (fr.  Wattin)  Oermar,  Za  G^  L  40,  1849.  Ovkflrit  {tt.h) 
Breekm,  Kant  u.  Dedx.  Arch.,  xdiL  749,  1860.  Hatohettin  (fr.  fib.)  Wagnar,  Jahit  )& 
1864,  687;  K  FlMk,  Stdnkohlen  DeutachL,  L  87,  4t0k  Kundien,  1866. 

Butter-like,  or  of  Bemifloid  coneiBtenoe.  Soft  at  SS""  to  60"^  O.  O.bdow 
1.  Lnstre  greasy  to  ailky.  Color  greenish  to  wax-yellow.  Slightly  tnms- 
lucent  Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  oy  reflected. 

Oomp^—R  Fleok  obtained  (L  cX  34p.a  of  aahbeingreaioTed: 

Oarbon  78-612  Hydrogen  19*191  Oxygen  2*297=100. 

ISzdnding  the  oxygen  aa  water,  as  done  by  Fiedc,  it  leayea  0  80*61,  H  19-49=100,  oormpa^ 
ingto€s3Sc=Oarbon80,  H20;  making  it  thna  ajpolymere  of  6a  He,  or  the  aeoiHiid  member  of 
the  Marah-gaa  aeriea.  Heck  adopta  the  formula  €it  Hit.  If  the  oxygen  ia  an  eaaential  oooat* 
tnent,  either  view  of  the  oonatttution  ia  whoUy  at  fiiulL    Buma  with  a  flame,  without  amefl. 

Oba.— Oocurs  in  oavitiea  of  caldte  and  quartz  oyatala  in  an  argillaoeoua  aandatone  of  ^  OD' 
boniferoua  formation  at  Wettin,  Baxony. 

Named  from  xf'^^fM,  omtmaU, 


PTTTOLIUM  GROUP. 

Stv.  or  FmiBPSAiff.  IliTTaafdXns  Diosoor.,  L  100.  Piaaasphaltoa  PliiL^  zzIt.  26,  zzzr.  51. 
Maltha  PUf^  iL  108.  Bergtheer  Qtnn,  Bitume  Tiaquenx,  fiitume  glatineoz,  Pdfx  nunenle, 
IGneialgraiaae,^.    FMroleumpt    lOneralTar. 

The  species  of  this  group  are  liqnidB  like  the  naphtha  oik,  bat  are  of 
higher  specific  grayity  and  atomic  weight  The^  enter  into  the  constitu- 
tion of  all  free-flowing  petrolenm,  but  are  especially  characteristic  of  the 
denser  kinds,  and  Tiscid  oitumens,  and  exist  largely  also  in  many  aspfaaltB* 
They  belong  to  the  Ethylene  series,  and  therefore  have  tiie  general  f<»^ulfl 
e,H«=(aKke  for  ^)  Oarbon  85-71,  hydrogen  14-29.    G.=0-75-0-84. 

The  spedes  ascertained  to  be  native  by  0.  M.  Wanen  (Menu  Am.  Ac 
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Boston,  ix.,  Am.  J.  Sd,,  II.  xl.),  and  occmring  in  the  Pennsylvania  petro- 
leum, Bangoon  tar,  etc.,  and  the  boiling  temperatures,  as  ascertained  by 
TVarren,  are  the  following : 

774  DiOAnLBra  (Bntylene) 
776.  Bhdsoattlenb  (ICargaiylene) 

776.  BoDBOATTiiBn  (lAurylene) 

777.  DBQATUTTLBini  (Godnylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  O  H,),  as  follows  from  Warren's  results,  is  20® 
6',  or  only  t/u)o4hird8  of  the  average  in  the  Kaphtha  eroup.  Other  higher 
naid/ve  species  of  the  above  series  have  not  yet  oeen  clearly  defined. 

These  oompoundfl  are  made  memben  of  the  Marsh-gas  or  Naphtha  series  bj  Pebuze  and  Oahoors, 
who  write  the  foimulas  as  followa,  and  give  the  annexed  spedfio  gravltiea,  yapor  densities,  and 
boiliiig  points: 


ItKmXJ^A, 

Boiling  T. 

"Oio  Hm 

174-9* 

"Oil  Hjt 

195-8 

^iiHti 

216-2 

^it  Hae 

236 

0. 

Vapor  Density. 

Boiling  Temp. 

•©loHft 

0-767 

6040 

ISO'— 162" 

^11  Ht4 

0-766 

5-468 

180  —184 

^11  Hm 

0-776 

6-972 

196  —200 

^xt  Ht« 

0-792 

6-569 

216—218 

They  also  add  the  oompoands  ^liHto,  6iftHt«.  Warren,  by  his  superior  methods,  prores 
that  l£e  species  obtained  by  them  were  not  pure  (L  c.). 

Each  of  the  four  ethylene  compounds  aboye  mentionei  have  been  obtained  from  Bangoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  €fi  Hic  and  60  Hi  a),  traces  of  some  of  the 
Bensole  series,  and  also  naphtlmlin. 

The  name  |)itt0Kfim  is  ftom  iri  rra,  piick^  and  oleum^  oil,  analogous  to  pdraleum;  vid  pUtaspkal' 
hun^  tram  the  Qreelc  tarpUch  and  (uphait 

The  word  maUha  is  from  (he  Qreek  fiaX$ri,  9oft  wax ;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  sur&oe  of  writing-tablets,  and  for  some  kinds  of 
cements.  But  Phny  (ii  108)  describes  under  this  name  an  inflammable  mud  flowing  from  a  pool 
at  Samosata  in  North  Syria  ou  the  Euphrates,  which  he  says  (il  109)  was  similar  in  nature  to 
naphtha;  and  this  use  of  the  word  has  led  to  its  later  application  to  yisdd  bitumens. 

PetT^eum  tn  cavUieB  in  crystab.  Davy,  in  his  exammations  of  the  fluids  in  Giystals  (FhiL  Trans., 
1822,  867,  and  postscriptX  found  only  water,  except  m  the  case  of  quarts  ttom  Dauphiny.  The 
liquid  in  this  case  was  about  as  Tiscid  as  linseed  ou ;  brownish  in  color ;  became  solid  and  opaque 
at  13°  0.  (56**  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  fixed  oil  when  heated,  the  tem- 
perature of  ebullition  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  cavity 
was  i  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  oiystals  bored  through  to  the  cavity  by  a  laptdaiy,  and  was 
the  first  to  use  tms  method. 

Pbtbolehb.  Boussingault  obtained  from  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oil 
which  he  called  Petrokne,  and  announced  it  as  the  Uquid  ingredient  of  all  asphalt,  the  aolid  one 
being  named  by  him  A^^iaUme  (see  Asphaltdx ).  It  was  separated  by  heatmg  in  an  ofl  bath  to 
a  temperature  of  300**  0.  None  of  it  passed  over  at  a  temperature  bcdow  100**  0.  He  obtained 
for  its  composition  (Ann.  Oh.  Fhys.,  IxL  141,  IxxiiL  442) : 

Carbon  87-36  86*78  87*46  8698  (})88'4. 

Hydrogen       11*90  12*20  12-80  12*70  12*6. 

He  writes  for  it  the  formula  610  Hie,  making  ft  of  the  camphene  series,  -6.  H«.~4.    It  boiled  at 
280''  0.    The  vapor  density  is  stated  at  9*41 6,  or  '*  double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  that  the  petrolene  was  a  nuxture  of  oils.  Warren  states  (priv.  oontrib.) 
that  from  Boussingault's  datiL  as  given  in  his  article,  the  vapor  density  should  have  been  8*49 
instead  of  9-416;  and  also  that  his  own  researches  on  various  hydrocarbon  oils,  hiduding  the 
products  from  the  destrootlve  distifiation  of  albertite,  lead  him  to  believe  that  petndene  probably 
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oooflista  mainly  of  oiltof  the  jaSkyfaiMBerlM;  that  01.  H.,  wdoUL  have  for  ita  boifiiis  point  195*0, 
and  Tapor  density  1'*14& ;  but  that  the  liqald  is  mada  up  of  oila  of  both  leaa  and  greater  denatj. 

The  Bechelbronn  tar  and  that  ahnilar  from  Lobaann  (both  in  the  Dept  of  Baa-Bhin,  IVanoe)  are 
oaDed  also  Mineral  Cfraum  and  Cfraiaae  de  StroAtmrg, 

Ydldcel  baa  subjected  a  Tiadd  bitumen  from  Trarers,  near  Keofchatel,  to  distOlation  in  xroa 
ejlinders  (Ann.  Gh.  FharoL,  IzzzrlL  143,  1862)|  and  obtained  the  following  as  his 
results: 


0 

H 

Temp,  of  Tsporizaticm. 

G. 

1. 

87-66 

12-34=  99-90 

90*— 120*a 

0-784  at  W  a 

2. 

87-69 

12-80=  99-89 

120  —150 

0-190 

8. 

87-31 

12-69=  99-99 

160  —180 

0*808 

4. 

87-84 

12-69=  100D3 

180  —200 

0-817 

5. 

87-48 

12-60=100-08 

200—220 

0-846 

e. 

87-40 

12-40=  99-80 

220  —250 

0-86T 

The  analyses  afford  for  all  of  the  oompounda  the  ratio  for  6,  H,  6  :  10,  and  Vokkel  regards  Ihec 
as  polymerea  of  ^x%  Ha«,  and  hence  of  the  camphene  series  and  similar  to  petrolsne.  But  (■ 
Warren  observes)  with  such  a  mode  of  distillation  iMii^icial  products  were  likely  to  hare  bacE 
obtained,  and  among  them  benzole  or  naphthalin ;  and  the  presence  of  either  of  these  oompoaiidi 
would  account  for  &e  divergence  flrom  the  ethylene  series. 

The  composition  is  compMed  by  Yoldcel  to  that  otoQof  amber  (an  admitted  prodnct  of  dotSb- 
tion,  and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  oTer  at  200'  CL 
0  87-48,  87-32,  H  12*06,  ll-98=99*64,  99-30.  The  ratio  for  €,  H,  is  5  :  8,  which  is  also  that  £r 
amber  itself;  and  the  formula  ia  6i«  Hi«,  or  that  arrived  at  by  Boussingault  for  his  petTo]en& 

SouD  PBTROLSinB.  The  asphalt  of  Peklenicsa  (Murak6z),  Austria,  aff(»ds  a  solid  portioo,  sela- 
ble  in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  like  tiie  aaphaltene  of  Booasinganit^ 
which,  according  to  Kendtvioh  (Haid.  Ber.,  iiL  271,  Jahrb.  G.  Beidia.,  viL  743^  has  the  trnt 
oomposiHonwiih  petrdme. 

The  observations  thus  ftr  made  teem  to  point  to  a  CSamphene  series  of  Hvdrooarbons  mm  cb^ 
aoteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  inveatigatiBa 
have  not  been  sufficiently  exact  to  sustain  satis&ctorHy  the  conclusion. 


PARAFFIN  GROUP. 

Wax-like  in  consistence ;  white  and  translncent  Sparingly  solnble  in 
alcohol,  rather  easily  in  edier,  and  crystallizing  more  or  less  perfectly  firom 
the  solutions.  G.  about  0*85— 0*98.  Melting  point  for  the  followiiig 
species,  33°--90^ 

General  formula  S^  R^,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85-71,  hydrogen  24-29=100;  G^  H„^_„  aoooraing 
to  ottiers.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemi<^ 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formnliL 
Whichever  the  series,  they  are  r^arded  as  species  of  high  atomic  weight, 
n  not  bein^  less  than  28.  The  different  species,  varying  in  the  value  of  n, 
vary  also  m  boiling  point,  and  other  characters.  Those  here  recognized 
have  not  been  studied  with  that  care  which  is  demanded  for  fall  oonndence 
in  their  stated  composition,  or  in  their  puritv  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  miztnie  redu- 
cing the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtha  of  the  Oaspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
mens. It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (from 
which  it  was  first  obtained  by  Reichenbach),  and  many  other  Bubfltances. 
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The  name  is  fixmi  the  Latin  pa>rumy  UMe^  and  affims^  allnding  to  the 
feeble  affinity  for  other  gnbetances,  or,  in  other  words,  its  chemical  indif- 
ference. 

778.  UJiFirrUlTJd.    Part  of  Ozooerite  (fr.  Ui^eih  Cdliery)  Jl  i!  IT.  JoAnaft)^ 

jdi  389, 1888.    Urpethito  Dama. 

Consistence  of  soft  tallow.  G. =0*885,  Johnston.  Color  yellowish- 
brown  to  brown.  Adheres  to  the  finsers,  and  stains  paper.  Melting 
point  39^  C.    Soluble  readily  in  cold  et&er. 

Oomp^— AnalTBis:  Johnston  0*  c.)  • 

Carbon  86*83  Hydrogen  U-lT^lOO. 

Sthereal  aofaition  brown  bj  transmitted  Ug^t,  but  with  a  greenish  opalesoenoe  by  reflected; 
deposits  the  wax  in  brown  flocks.    Melts  at  39"*  C.  to  a  yellow-brown  liquid. 

Obs.— Gonstitates  about  four-fiflhs  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  its  scdubfllty  in  cfM  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneaded  in  the  fingers ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper ;  was  subtransparent ; 
of  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalescent  by  reflected; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
fault  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  yarietj  of  paraffin  by  the  dry  distillation  of  the  bituminous  shale  of  Autun, 
which  mdtied  cA  33**  C,  was  Teiy  soluble  in  ether  and  insoluble  in  alcohol,  and  which  consisted  of 
Carbon  85*746,  hydrogen  14-200= 99-945.  It  may  be  identical  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  free  fircmi  mixture  with  the  second 
paraffin  separated  by  him  from  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  here 
referred  to  ozocerite  (p.  732);  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
point  from  that  of  Laurent's  paraffin.  Taking  88°  0.  as  the  true  melting  point,  the  several  paraffins 
here  described,  urpethite,  hatchettite,  OEOcerite,  Johnston's  third  fh)m  the  Urpeth  wax,  and  zietri- 
aikite,  have  nearly  a  common  difference  in  melting  points  of  18**— I?**,  the  temperatures  being 
respectively  38^  46°,  60°,  73°  90°.  The  mean  difiTerence  is  about  14"^ ;  this  would  make  the 
melting  points  88°,  47°,  61°,  75°,  89°. 

779.  HATOHBTTETB.  Hatchetine  (fr.  Herthyr^Tydvfl)  Oonybeart,  Ann.  PhiL,  1 136,  1822. 
Mineral  Adipodre,  Kountain  Tallow  (fr.  Loch  I^X  Bromde^  Bd.  PhiL  J.,  xL  1824.  Hatchetine 
(fr.  Glamorganshire)  J,  F,  W.  JohiuUm,  PhiL  Mag.,  UL  xii  888. 

In  thin  plates,  or  maBsive.  Beported  as  sometimes  occniring  as  large 
crystals  in  fi-esh  specimens. 

H.  like  that  of  soft  wax.  G. =0-916,  Johnston ;  0-983,  fr.  Loch  Fyne, 
after  melting  and  excluding  air  bubbles,  Brande ;  0-608,  same  before  melt- 
ing, id.  Lustre  slightly  ghstening  and  pearly.  Color  yellowish-white,  wax- 
Jrellow,  ffreenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trans- 
ucent ;  but  opaque  on  exposure.  Feel  greasy.  Without  odor.  Melting 
point  46**  C,  fr.  Merthyr-Tydvil,  Johnston  j  47**  C,  fr.  Loch  Fyne,  Brande. 
Polarizes  light  in  patcnes,  ^Brewster. 

Oomm  etc. — ^Batio  of  0^  H^nearlj  1:1,  from  Johnston's  ana)l7Bi8,=0arbon  86*65,  liTdrogen 
14*45=100.    Analysis :  Johnston  (L  e.) : 

GlamorgansUre       Oarbon  86-91        Hydrogen  14*62=100-68. 

Yeiy  sparingly  solnUe  in  boiling  alcohol,  and  precipitated  from  the  solution  on  oooUng.  Also 
soluble  sparingly  in  oold  ether,  and  more  largely  in  boiling;  and  from  tiie  latter  deposiled  in  a 
mass  of  minute  fibres  or  prisms.    After  repeated  boiling  with  ether  there  xenudns  onl^  a  ndnnte 
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portion  tmdJasobred,  mixed  with  partiolea  of  oluffooal  deriTod  firam  flie  blackened  mriaoe  of  tbe 
■pedrnen.  Ghjuned  and  deoompofled  hy  coaoentmtod  and  boQing  snlphniio  acid.  Ko  appaient 
cLange  in  boiling  nitric  add.  CoDybeare  (L  a,  1822)  stated  that  the  Mertbjrr-iydYil  hatchettite 
"  melts  in  wann  water  under  IW  F.,  whereas  true  bitumen  does  not  in  boiling  water ; "  and  thia 
loose  remark  is  the  only  groond  for  the  statement  that  76*6**  0.  is  the  melting  point  of  one  wmstf 
of  the  mineraL 

ObB« — IVom  the  crevices  of  iron-stone  septaria,  and  often  in  geodes  oontainmg  alao  qoarts 
crystals,  in  the  coal-measures  near  ICerthyr-Tydyll  In  Olamorganshire  (and,  JohnstovL  adcfa,  in 
some  of  the  midland  counties  of  Bng^d);  also  in  a  bog  on  the  borders  of  Ijoch  j^rnie  in 
Argyleahirei  flootlaud.  Tbe  latter  has  not  jet  been  auiilysed.  Also  reported  firom  BoaaiSz  in 
Horavia  (Jahrb.  G.  Beichs^  1854^  898X  in  the  Segen  Gottes  mme,  with  spheroaiderite,  as  a  tbia 
coating  on  caldte,  having  H.=l,  ^.=0*892,  Patera. 

This  spedes  (or  at  least  the  bog  variety  from  Loch  Fjme)  is  probab^  identical  wztb  the  kiod 
of  paraiBn  that  fbses  at  46° — iV  G. ;  and  which  has  been  obtahied  by  iine  destruGtive  dialflJackia 
of  loghead  coal  and  peat^  and  from  other  sources.    Anderson  obtained  In  hia  analyaea  of  this 

0 

1.  From  Boghead  coal,  orysL  86-1 

2.  '•  ♦♦         «*     granular       86-0— 86-8 

3.  From  peat  (})8609 

The  Boghead  ooal  (from  Boghead  and  Torbane  Hill,  near  Bathgate  in  LinlithgowBhire)  afibtdi 
on  destructive  distiUatioa  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  o.  of  the  dried 
mass  beiug  volatile.    See  Bathvuxizb  beyond  (pu  742). 

Named  after  a  Hatohett. 

780.  OZOOBRnS.  Part  of  Native  Paraffin.  Oeokerit  (brought  by  ▼.  Meyer  fir.  Shank, 
Moldavia)  Qlocher,  Sdiw.  J^  bdx.  216,  1833 ;  Magtm,  Ann.  Oh.  Phys.,  It.  217,  1834.  Qje 
fossils  i^.    Erdwachs  Omn. 

like  wax  or  spennaceti  in  appearance  and  consistency. 

G.=0-86— 0-90.  Colorless  to  white  when  pnre;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  and  when  brown  sometimeB  jneenish  bv 
transmitted  light.  Often  having  a  greenish  opalescence.  Xranslncent 
Greasy  to  the  touch.    Fusing  point  Se*"  to  63*^  0. 

Oompi,etc«— The  orighial  osooerite,  from  Slanik  in  Mcddavia,  as  described  Inr  Glocker  (L  e, 
and  Arab.,  1884,  208),  was  whoDy  soluble  in  ether,  and  gave  a  ydHow  solution ;  also  soluble  in  ofl 
of  turpentme  and  naphtha;  and  a  little  soluble  in  boiling  aloohoL  6.  of  the  mass  0'965,  Glocte*; 
0-958,  Schrotter.    Melting  point  62*'  0.,  Schrdtter. 

The  mineral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  oold  etber  (see 
Ubfbthitb,  p.  73 IX  afforded  Johnston  (L  a)  another  portion  through  its  solnbiUty  in  boiling  ettser: 
and  this  is  apparently  identical  with  true  ozooerite.  While  soluble  in  boiling  ether  it  ia  gparing^ 
so  in  boiling  aloohoL  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  tlie  oonslatenoe 
of  soft  wax. 

A  kind  ttom  Bonrslaw  in  Galioia,  examined  by  Hoflst&dter  (Ann.  Gh.  Fharm^  zcL  826,  18M\ 
resembled  the  preceding  in  its  appearance,  but  was  darker  colored,  being  blackiab-farown ;  in  thia 
pieces  reddish-brown  to  leek-green  by  transmitted  light;  G.= 0*944;  melting  point  eo',  Bf 
naotional  crystallisation  it  was  separated  into  parts  Tarring  in  ftulMlity  from  60*  to  66**  6'  C 
That  from  Trusoawita,  Galkaa,  exammed  by  Walter  (J.  pr.  Ohl,  xxii  181)  appears  to  be  similar. 

Analyses:  1,  Schrdtter  (Baumg.  ZS.,  !▼.  2,  1886,  BlbL  Uniy.  de  Genlve,  iii  184,  1836):  1 
Johnston  (L  c);  8,  Walter  (L  a);  4^  6,  Hoftt&dter  (La): 

0  H  Melting  T.  BollmgT.  a. 

1.  Slanik  84*43  13-69=98-12  62''— 68'*  0.        210"    0-963  Sdizoiter 

2.  Turpeth  a              86*80  14*06=100-86  68                        T  Johnston. 
8.  Truscawiti)  crude    84*62  14*29=98*91  69  or.  300  Walter 

4.  Boryslaw,  A.  84-94    14'8V =99*81  61  0*944    HofetSdter 

6.        *'  B.  85*78    14*29=100-07        66*6  Ho&tadter. 

The  A  of  HofMdter  wasthe  portion  separated  by  fraoUonal  ovystalliMtian  wbk^  had  61*  a  as 
the  meUang  pointy  and  the  B  that  which  had  for  this  point  66*6  ^ 
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The  above  zesulto  agree  doseljr,  and  probably  the  OBOoeiite  in  the  apeoimenB  eramined  waa  but 
little  impure  firom  mhctuie  witii  other  paTaiBna. 

Hermann  has  described  a  waz-like  miztore  from  aeama  in  a  rock  in  the  Tioinity  of  Lake  Baikal 
wbicb  he  calls  BcUherite  (J.  pr.  Oh^  IzziiL  2301  About  60*18  p.  a  of  it  waa  sohible  in  boiling 
alcohol,  100  parts  diaaoWing  1 ;  and  this  portion  appears  to  be  oaooerite.  It  waa  tasteless  and 
inodorous ;  melting  point  ad**  C. ;  a.=0'90.  The  rest  (29*82  p.  c.)  of  the  baikerice  oonaiated 
aa  follows :  *1'02  wax-like  anbstanoe  iniolnble  in  alcohol ;  82'41  yiadd  resin ;  0*39  earthj*  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  ooal,  peat,  and  petroleum,  mineral  tar, 
eto^  bj  destructlTe  distiUation.  The  following  are  examples :  1,  Anderson  (Bep.  Brit  Assoc:, 
1856,  J.  pr.  Ch.,  IxxiL  379);  2,  Ho&t&dter  (L  c): 

0  H  Melting  Point 

1.  Rangoon  Tar  8616        15-29=100*44       61°         Anderson. 

2.  From  Bitmn.  shale,  Bonn.    8616        14*36= 100-62        6^         Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  ooal,  or  associated  bltuminoua 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bltuminoua  clay  shale  ,*  in  masses  of  some- 
times 80  to  100  lbs.,  at  the  foot  of  the  Carpathiana,  not  far  from  beds  of  ooal  and  salt:  that  of 
Boryslaw  in  a  bituminous  day  associated  with  caldferous  beds  in  the  formation  oi  the  Carpathiana, 
in  masses.  Beported  also  fit>m  near  Gaming  in  Austria ;  in  Tranajlyania,  near  MoldaTiay  in  the 
Carpathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

iMamed  from  ^m,  l8meU^  and  cq^d^,  uHxaCf  bx  allusion  to  the  odor. 

781.  ZmTRUUKiTU.  Cire  fosaile  de  MoUaTie  MatffmiBf  Ann.  Ch.  Phjs.,  It.  217,  18S8. 
Osockerite  (fr.  ZSetriaika)  MalagvH^  0.  B.,  iy.  410, 1837,  Ann.  Ch.  Fhys.,  bdiL  890,  Pogg.,  xliiL 
147.    Zietrisiklte  Dama. 

Like  ozocerite  in  nearly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0-9;  0*946,  Malagnti. 
Color  brown.  Melting  point  90°  0. ;  82^—84°  in  the  crude  or  impure 
mineral.    Insoluble  in  etner. 

Oomp.,  ITar^  etc.— The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  dedsiyely  from  oaooerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  y.  Meyer  from  Slanik. 
Moldayia,  appears  to  haye  had  a  different  substance  in  hand  fit>m  that  examined  by  Glocker  (by 
whom  caoceBriie  was  named)  and  by  Schrotter,  as  he  states  that  only  a  yety  little  of  it  was  dissolyed 
by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solyenta,  was  eroded  with  holes,  show* 
ing  the  presence  of  insoluble  and  soluble  constituents.  The  insoluble  was  soluble  in  oil  of  tur* 
pentine,  and  of  this  part  the  melting  pomt  was  82°,  and  the  composition  as  giyen  below. 

2.  The  wax  from  Zietrisika,  Moldayia,  examined  by  Malaguti,  is  regarded  by  him  as  identical 
with  that  of  Magnus.  It  was  foliated,  oonchoidal  in  fracture,  peariy  in  lustre,  deep  red-brown  in 
color  with  a  greenish  reflection,  but  in  yery  thin  pieces  brown,  and  a  little  harder  than  beeawax. 
It  was  yery  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  fit>m  alkalies  or  cold  sulphuric  add.  It  melts  at  84°  C,  and  boils  at 
aboye  800°.  On  subjecting  it  to  boih'ng  alcohol,  a  small  portion  was  dissolyed,  whose  melting 
point  was  75° ;  by  a  second  treatment  another  portion  was  obtained,  haying  for  tiie  melting  point 
78° ;  and  at  the  fourth,  the  portion  dissolyed  was  found  to  haye  the  same  melting  point  aa  that 
of  the  undissolyed  mass,  which  was  90°.  This  then,  which  he  calls  brown  ozocerite,  appears  to 
be  the  point  of  frision  of  the  true  sietrisikite,  and  this  alone  was  analysed;  as  the  rest,  his  y^OffU) 
ozocerite,  he  says,  "est  un  m^ange,  fai  jug^  inutile  d'en  frure  Tanalyse." 

Analyses:  1,  Magnus  (L  c);  %  8,  Malaguti  (L  a): 


0 

H 

Melting  T.      Bofling  T. 

1.  MoldayU 

84-61 

16-80=99-91 

82°  a                             Magnus. 

%  Zietrisika,  Mdd. 

84-68 

14-22r=98-75 

90          Aboye  300°  a   Malaguti. 

8.         "            " 

84-78 

14-37=99-16 

90                    "              Malaguti. 

The  wax  from  Zietrisika,  in  Moldayia,  ooours  in  large  masses,  and  under  similar  drcumstancea 
with  tiiat  of  Slanik. 

781A  Johnston,  in  his  elimination  of  the  UrpethOoQierir  wax  (see  UbratBin  and  OBOOBun), 
after  separating  by  ether  (flnt  odld,  and  then  boiUng)  about  flye-sixthB  of  the  maaa,  obtained  for  the 
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J  lizUi  a  AM  portkm,  •Imotl  inMlnUe  in  ether,  bATing  a.=rO«9U;  color  diik  toon;  i 
ooBOiatenoe  like  that  of  wax;  meltiiig  point  73*  0^  and  boiling  point  above  260"  a   ttiaiyto  i 
identiod  with  the  above,  bat  its  meHing  point  woold  implj  that  H  waa  dlatinet    He  oMaiBed 
for  ita  oompoaitioQ  0  83*81,  H  13-66  =:97'4i6. 

181B.  Hnr-oa  (Naphtdaohil,  NephatO,  Jahrb.  lOn.  1846^  84.  Naphthadfl  Kmng^  UeV.  184(. 
'49,  854  Neftdega  HemL,  J.  pr.  Oh.,  IxzuL  290.  Keft-gil  fhtztdie,  ib^  921%  A  rwj  abasdot 
material  in  the  naphtha  region  on  Techeleken  L,  in  the  Oupian.  It  ia  a  miztnre  of  ptnfB&s  aid 
a  resin,  bat  appears  to  be  moat  nearij  related  to  cietrisikite.  G. =0^956 ;  color  choot^ite-brown; 
melting  point  76*  0.  Heimann  fonnd  66  p.  c  of  a  wax  like  anbatanoe  inaoluble  in  aloolx^  aad 
18  p.  a  of  another  soluble  in  alcohol,  beaidea  18*83  p.  o.  of  a  resin.  In  ether  a  laige  putva 
insoluble;  and  thia  portion  mi^  be  identical  with  the  sietriaikite,  or  the  inaoluble  paniBn  fron 
the  Urpeth  wax  (p.  731). 

78ia  PTBOFiBBRa  Kumg.,  TJeb.  18S0-'61,  148.  Kenngott  baa  tfana  named  an  earthj,  friabK 
ooalj  snbstanee,  of  graTish-brown  color,  and  without  lust^  and  having  Gh.=r  0*498— 0-522,  vbkb 
forma  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  HaOe.  It  la  a  mixture  ofspecsM 
instead  of  a  mineral,  and  has  not  jet  been  properly  investigated.  A  amall  part  is  soluble  ii 
aloohd,  eapedally  in  boiling,  and  this,  precipitated  bj  addkig  water,  ia  a  wax-like  sobfltnoB, 
pafaffln-4Ike  in  aspect  Bnt  wiietfaer  true  paraffin,  or  whether  an  osygenaied  wax,  rekted  to 
oeocerite  (a  spedea  derived  from  a  similar  earthy  brown  ooal  from  Geraterwita^  near  Weisseofel^ 
baa  not  been  aaoertained.  It  melts  eaaily  to  a  pitch-like  maas,  and  henee  tiie  name,  from  ti^firt, 
and  iK«r«,  iMlcA.  It  aflbrds  68  p.  a  of  paraffin  on  dJ7  distillation.  On  theoompoaitioDof  tiwrelatoi 
Geraterwits  earthy  ooal,  see  pp.  767,  768;  also.  O.  Kanftm^  Z&  0.,  IL  71.  And  for  other  papoi 
on  a  similar  material  flfom  Helbra,  between  Manafeld  and  Bialeben,  see  Fo^  Brennbaier  Fdw 
fr.  Helbra,  Vers.  Qesch.  Steink<^  etc^  188,  1802,  J.  d.  M.,  xv.  77,  1804;  G.  Heiae,  id,  Jibit 
Hin.  1846,  149.  Such  coals  are  sometimea  called  Pairaffin  coal^  and  in  German  WadMiL 
Kenngott  refen  here  also  an  earthy  brown  substance  from  Mettenheim,  whldi  melts  similariy  to 
an  asphalt-like  substance ;  no  other  evidenoe  of  identity  ia  stated.    It  oooora  bicmsting  maiBTe 


78d.  BLATBBXTB.  dubterranean  Fungus  (fr.  Derbyahire)  LUUr,  FhiL  Trana.,  1673.  E3«tie 
Bitumen.  Mineral  Caoutehona  Bitume  ^laatlqne  JMamMk^  J.  de  Phya.,  xxxL  31,  Htl. 
Blaatic  Bitumen  ITaieM^  Linn.  Tran8.,iv.  146, 1797.  Blastichea  Rndpecfa  JTIopr.,  Bdtr^  iii  lOT. 
1808.    Blaatisohes  Erdhara  Gtrm.    Elaterit,  FossOea  Brdhars,  Eatutm^  Handb,  L  87, 1811 

MaeBive,  amorphouB. 

G.=:0-906— 1*288,  fr.  Derbyshire.  Soft,  elastic,  aometimes  adhering  to 
the  fingers  {ci) ;  also  moderatelj  soft  and  elastic ;  much  like  indiarrabber(}); 
and  occasionally  hard  and  brittie  (c),  imbedded  in  the  softer  kinds.  Color 
brown,  nsaally  dark  brown.  Subtranslncent ;  sometimes  dark  orange-red 
by  transmitted  light. 

Oomp.,  alto.— JohnatOQ  snalyped  the  three  kinds,  a^l^c,  separately.  He  mentions  the  tetioi 
of  ether  only  on  the  ft^  from  which  it  separated  but  18  pw  &  of  Hie  maas;  and  the  two  analjiei 
given  are  those  of  the  undissolved  material    Analyaea : 

1(a) 
2(») 


58 


0 

H 

86-474 

18<288=98-767. 

84-386 

12-676=96-«61. 

83-671 

12-686=96-206. 

86-968 

ia-84a^98-800. 

86-177 

12-428=98-600. 

He  states  that  the  loss  fai  a  and  c  may  be  partly  or  wfaoDy  oxygen,  and  that  in  the  case  of  a  « 
the  huoluble  residue,  8—8*8  p.  a  ia  oxygen.  He  thus  leaves  the  oonatltation  of  elstorite  is 
doubt  It  appesra  to  be  partly  a  csrbohydrogen  near  oaocerite^  and  partty  en  oxygenated  insohi- 
ble  material  llr.  Henry,  Jr.,  found  86  to  40  p.  a  of  oxygen  (J.  de  Oh.  MMicsla^l  18);  bathii 
reaults,  as  Johnston  observes,  are  evidently  untruatworthy. 

It  ia  ibnnd  at  OMrtiaton  hi  I)ert7ahire,  in  the  lead  mine  of  OdOn,  along  witii  1^ 
to  compact  tenifbrm  or  flingoid  msssss,  and  ia  atoandanl   AJao  reported  frvm  Bk  Bacmid^  W4 
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aear  Bdiabargh ;  Ohapol  qnaniefl  in  FifesUre ;  a  ooa]  mine  at  HontrelaiB,  at  the  depth  of  230  feet ; 
and,  aooordiog  to  Hannmann  (Handlmoh,  iiL  %1Z\  at  Neufcbatel,  and  on  the  island  of  Zante.  A 
aimilar  material  in  external  charaoten  haa  been  met  with  at  Woodbuiy,  Ot 

183.  SuTLnro  SnunB  Rmv  (New  ICineral  Beain  (fir.  Settling  Stonea)  /.  F,  Wi  Johnshn,  Edinb. 
J.  BdL,  n.  iT.  122,  1831,  PhiL  Kag.^  m.  sir.  88, 1839.  Blaterite?)  In  the  fonn  of  drops,  more  or 
lees  rounded,  or  flattened,  as  if  onoe  flaid  or  8oft»  and  found  inemstlng  the  rodcy  walls  of  a  vein  at 
an  old  lead  mine  in  Northumberland,  known  by  the  name  of  Settling  Stones,  resting  on  and  ooo^ 
sionallj  covered  by  caloite  and  pearl  spar ;  the  rock  is  tlie  Moontain  limestone  (Subearfooniferous). 
It  is  hard,  brittle  under  the  hammer,  but  diiBcnlt  to  reduce  to  powder;  G  =1*16—1*54;  color 
firom  pals  yeUow  to  deep  red;  a  pde  green  opalescenoe ;  dom  noi  meU  ai  206°  0.  Bums  in  the 
flame  of  a  candle.    Very  slighti^  acted  upon  by  aloolK^ 

OoiCP.,  na--0.  ratio  for  6,  Bssneariy  2  :  3  (?) ;  an  analysis  affording  Johnston  (L  a) : 

Carbon  86*133        Hydrogen  10*863        Ash  8*266=99*242. 

But  Johnston  adds:  "It  is  therefore  doubt  fid  wheOier  (hia  reainM  aubeianee  eoniaina  caoygtn  or 
Nol  It  may  be  only  an  impure  carbo-hydrdgen."  It  is  yeiy  aUghtiy  aoted  upon  by  alcohol 
QiTBB  empyreumatio  products  when  Aised  in  a  dosed  tube.    It  has  dose  relations  to  eUterite. 


FICHTELITE  GROTIP. 

The  Fichtelite  gronp,  according  to  the  analyses,  belongs  to  the  Camphene 
series  of  hydrocarbons,  the  general  formula  for  which  is  0n  Hs  i 


Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Camphene 
series;  and  should  constitute  a  group  preceding  the  Fichtdite  group^  if  the  analyses  were  made 
on  pure  species,  and  are  to  be  credited.    Bee  p.  V89. 

784.  nCBTBUTB.  ^koretin  fbrvft^,  Yid.  Selsk.  Afh.  ()open]L,  1840,  J.  pr.  Gh^  469,  1840 
nditeKt  BromeiB^  Ann.  CSh.  PharsL,  xnriL  304^  1841 ;  T  R  Oark^  Ann.  Oh.  Pharm.,  diL  S36^ 
1867,  Am.  J.  Sd.,  n.  zzr.  164. 

Monoclinic    (7=58^  /  A  7=83**  and  9^ ;  I A  U  6i6 

=13r  80',  (9a«=127%  (9a1^=105^  t-f  Al-t 
=128%  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  creasy.  Color  white. 
Translucent.  Brittle.  Wi&out  taste  or  smelL 
Distils  over  without  decomposition.  Solidifying 
temperature  86^  C.  Easily  soluble  in  ether ;  less  so 
in  alcohol. 

Oomp.  Tar.,  •to— Ratio  of  6,  H=6  :  8=0arboQ  88-36,  hydrogen  U-66.  AnalTaea :  1,  Bro* 
meia  (L  a);  9,  Clark  (L  c.);  8,  XVndihammer  (L  a): 

0  H  Melting  T.  BoflmgT. 

'    1.  Bedwita        87-96  lO-^O^OS-tfe           46**  Bromeia. 

1      "          (1)81-18  13-86=99-99           46  above  320"*  Clark. 

8.  Thoontk^       86*89  19-81=98-70           46  860  Fbrdih. 

Beoompoeed  by  anhjdrona  snlphnrio  add;  alao  by  heated  ftuning  nitrio  add;  adnble  in  cold 
nitrioL 

Clark,  after  a  reyidon  of  the  inTeatigationa  on  fiohteHte  and  the  related  reaina,  oondndea  that 
there  ia  no  donbt  of  the  identity  of  the  anbatance  analyied  l^  him  with  Bromeia*8  ySdUeUle^  and 
dednoee  the  empirioal  formula  0*  H*. 
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The  minmal  oooan  in  the  form  of  ehhifng  soalesi  flat  crystals,  and  thin  lajen  between  Ihe 
rings  of  growth  and  throaghout  the  textare  of  pine  wood  (identioal  in  species  witii  tbe  moden 
Pimu  9vlve8tri8)  flrom  peat  beds  in  the  vicinity  of  Kedwits,  in  the  Fichtelgebirge,  Korth  Bavsxis. 
The  crystfdfl  described  by  Clark  (f.  616)  were  obtained  artiiidaUy  bj  means  of  ether  and  alcohoL 

An  oily  substance  was  esctracted  by  Bcbr5tter  by  means  of  ether  firom  wood  of  the  same  peat 
bed  which  aflbrded  the  ilohtelite;  and  this  solution  yielded  two  substances,  one  of  whidi  was 
an  ofl,  regarded  by  him  as  identical  with  flchtelite  hi  ratio;  it  gave  on  analjBiSy  OarlMm  88-68, 
hydrogen  11*34=99^9.    The  other  substance  was  crystallised  and  oontained  oxygen. 

7\u(freUn  was  obtained  from  phie  trees  of  the  same  speoies  in  marshes  near  HoHegerd  in  I>6i- 
mark.  The  resin  from  the  wood,  first  observed  by  Steenstrup^  was  found  by  Fortdihamnocr,  after 
dissolving  it  in  b<Hling  alcohol^  to  contain  two  substances  crystallising  from  the  aolutian  at  difier- 
ent  temperatures.  The  teoonUn  was  the  least  soluble  of  the  two,  or  that  wbicdi  crystalliaed  oat 
first  (the  other  was  his  pftytt^retffi,  see  p.  737);  its  crystallisation  was  fntmoOmdCt  and  its  fitsiog 
point  46%  From  the  analysis  Glark  writes  the  empirical  formula  ^H*;  bat  8tal»8  tba%  ths 
mineral  resembles  flchtelite  in  every  other  respect 

786.  HARTZTB.    Hartit  Baid^  Fogg.,  Uv.  261,  1841.    Branchfte  Sctvi,  Omenta,  i.  MS,  Jahib. 

Min.  1842,  469. 

Monoclinic.  Besembling  flchtelite  in  ciTBtalline  form,  lustre,  color, 
transluoency,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74  -76*^  0.    Boiling  temperature  veiy  high. 

Oomp^  eta— Batio  of  €,  H=12 :  20=0arbon  87*8,  hydrogen  12*2.  Analyaos :  1,  achrotfar 
(Pogg^  lix.  37);  2,  Piria  (Clmento,  L  346,  Jahresb.  18&5,  984): 

0  H 

1.  ffartOe  87*47  12*04=99*61  Schrotter. 

a.  BranehiiB       87-0  13'4rrl00'4  firia. 

Piria's  analysis  corresponds  neariy  with  the  ratio  9  :  16. 

Obs.-— jBorMfe  is  found  in  a  khid  of  phie,  like  flchtelite,  but  of  a  dlfltbrent  species^  I3w  Asm 
oosrvM  Unffsr,  belonging  to  an  earlier  geolo|^cal  epoch.  It  is  from  the  brown  <»al  bods  of  Ob» 
hart,  near  &loggnitz»  not  far  from  Vienna.  Beported  also  from  Boaentbainear  KoOach  in  Stym. 
and  Pravali  in  Garinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  ekik 
in  the  coal  or  lignite. 

BrcmekUe  is  colorless  and  tranBlnoent,  with  0.= 1*0442,  and  comes  iSrom  tiie  brown  ooai  of  IQ. 
Yaso  in  Tuscany.    It  is  soluble  in  alcohol,  like  hartite. 

766.  DINITB  Meneghini  (Gas.  Med.  Italiana,  Firense,  Tosoana,  July,  1852).  Oooon  as  m 
aggregation  or  druse  <^  crystals ;  deavage  none ;  with  tlxe  appearance  of  ioe^  bnt  with  a  jAm 
tinge  due  to  a  foreign  substance.    Inodorous;  tasteless;  fragile,  and  easily  reduoed  to  powds. 

£i8oluble  in  water ;  little  soluble  in  alcohol,  very  soluble  in  ether  and  in  solphnret  of  cait^. 
The  ethereal  solution  on  standing  deposits  large  crystals  ot  the  dinite.  Fuses  wIIIl  the  wamitb 
of  the  hand ;  heated  in  a  dose  vessel  distils  over  indthout  undergoing  any  sensfUe  deoompositioe. 
When  melted  it  looks  like  a  yellowish  oil ;  crystallises  in  large  transparent  erystala  on  ooding. 

From  a  lignite  deposit  at  Lunigiana^  Tuscany,  where  it  was  found  by  Prof.  DinL 

787.  IXOLYTB  (Ixdyt  Eaid^  Pogg.,  Ivi  346,  1842).  Amorphous.  H.  =  L  Gk=l-0(^ 
Lustre  greasy.  Oolor  hyadnth-red.  Pulverised  in  the  fingers,  it  becomes  oobre-ynllaw  aisd  yet 
lowish-brown.  Thin  fragments  subtranslucent  Fracture  imperfect  conchoidfll  in  tiiee  pnier 
varieties. 

SoOens  at  76''  C,  but  is  still  tenadous  at  100*"  O,  whence  the  name^  from  i{oc^  yfa^,  Wke  Mrdniu, 
and  A6b),  to  diaaofioe. 

This  species  is  said  to  resemble  hartite,  though  dlflbring  in  the  temperature  of  fttaion  and  otiier 
diaracters.  It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnits;  pieces  sometimeB  half  an  W^ 
thidc,  associated  with  hartite. 
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BENZOLE  GROUP. 

Oily  fluids  at  the  ordinary  temperature.     General  formula  On  K%l 
Bolubie  in  alcohol  and  ether.     Tne  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


C 

H 

a: 

BoffingT. 

788.  Bbnzolh 

e,  H.  =92-31 

7-69=100 

0-85  At 

15-6' 

a      82*  a 

789.  TOLUOL! 

ei  H,  =91-30 

8-70=100 

0-88  At 

6 

111 

79a  Xyloom 

B.  H,.=90'67 

9^=100 

0-86  At 

19 

189 

791.  Cuxoui 

e«  H,«=90-00 

1000=100 

0-87 

148 

792.  Ctmoli 

6,tH,4=89-66 

10-46=100 

0-86  At 

14 

175 

W.  de  la  Bue  and  H.  ICQUer  deteotod  in  1866,  in  Rangoon  tar,  the  flnt  three  of  the  above 
spedea,  with  another  designated  pseudocumole  (iaooomole)^  In  1860  Bnsaeniua  and  Biaenatack 
(Ann.  Gh.  Pharm.,  odil  161) announoed  j^lole  aa  present  in  the  petrolenin  of  Sehnde  in  Hanover; 
and  the  same  year  (ib.,  oxv.  19)  Pebal  and  Frennd  detected  all  the  above  flye  speoiea  of  the  series 
in  the  naphtha  of  Boroslaw  in  Qalida.  Warren  and  Storer  also  (Mem.  Aul  Axl  Boston,  ix.  216) 
have  detected  zylole  and  "  iaocamole  "  in  the  Rangoon  tar.  None  of  the  aeries  were  detected  by 
Pelonse  and  Oahoorsin  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destnictive  distillation,  at  high  temperatures,  of  Mtuminoos 
coalsi  fatfy  substances,  eta 

793.  SONLITB.  (Fr.  Utnach)  Kraua,  Pogg.,  zUii.  141,  1838.  Kdnlft  (fr.  ib.)  SehrSUer,  ib.,  Uz. 
87,  1843;  (ft,  Redwita)  ▼.  Trommadorfi^  Ann.  d.  PharuL,  xxl  126.  Eonleinit  Ha/mn^  Handbi, 
1487,  1847 ;  KmmgoUt  Ber.  Ak.  Wien,  ziv.  872,  Kin.  d.  Sohweii,  419,  Ldpdg^  1866. 

In  folia  and  grains;  amorphonB  ;  Btalactitic. 

Soft.  G.==0-88,  Trommsdorff.  Color  reddish-brown  to  yellow.  Melt- 
ing point  IW  C,  fcraus ;  lOTi"",  TrommBdorir.  DifitilB  at  200^,  under»oing^ 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  the 
latter  solution  affording  wax-like  folia. 

Oomp.— Ratio  of  6,  H=l :  1 ;  n(6t  He)  or  a  polymere  of  bensde.  Fritnche  makes  the 
formula  6,bHi,=8(6«H«).  (BuH  Ac.  St  Pet.,  ill  88,  1860.)  Analyses:  1,  Eraus  (L  a);  2, 
V.  Tronmisdorif  (L  a) : 

0  H 

1.  XTsnach,  Swita.  92-429        7*671=100  Kraus. 

2.  RedvitB,  Bavaria       90*90         7*68=98*48  Trommsdorii: 

The  Redwita  mineral  may  be  a  dfARsrent  spedes.  K&nlite,  unlike  sdheererite,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  warmth  of  the  hand.  For  this  product 
Krauss  proposed  the  name  j>yro9cheermie. 

In  brown  ooal  at  Uznach,  at  the  same  locality  with  scheererite ;  near  Redwitz,  Bataria,  in  the 
Fichtelgebirge,  with  flchtelite ;  reported  by  Kenngott  from  the  brown  ooal  of  S\Msa  in  the  Eger 
valley  (Ueb.,  1850-*61,  147). 

Named  after  KAnlein,  former^  superintendent  of  the  ooal  works  at  Usnach. 

PHTixoEBTDr  of  Fordihammer  (J.  pr.  Oh.,  zz.  469,  1840)  is  near  the  aboye,  and  is  made  identi- 
cal with  it  by  Fritasche.  It  waa  obtained  from  an  alcoholic  aolution  of  a  resin  from  the  marshes 
near  Holtegiffd  in  Denmark ;  the  more  soluUe  of  the  two  resins  obtained  (see  p.  736)  being  the 
^yUoretin,  Fusing  point  86°-87**.  Dissolves  eaaily  hi  alcohol  Forchhammer  obtained  Carbon 
90*22,  9012,  hydrogen  9*22,  9*26 ;  and  dedncea  for  the  ratio  of  €,.H,  8  :.10.. 

47 
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794. 


Orthorhombic  Commonly,  as  artificially  prepared,  in  rhombic  tables  of 
122®  and  78®  with  the  acute  angles  truncated,  or  hexagonal  tables. 

Lustre  brilliant.  Color  white.  G,=l-153  at  18®  C. ;  0-9T78,  at  79-2®  0, 
Eopp. ;  at  which  temperature  it  melts.  Boiling  point  218®  C.  Dksolvw 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Oomm  eta— 6it  Ha=Oarbon  98*75,  hydrogen  6*25=100.  The  llnst  of  the  Kc^Miaim  isH 
the  seneral  fonnula  for  which  is  6„  Ha»Li»    Buroa  witii  a  dense  smoking  fluM 

Om.— Found  sparingly  in  Rangoon  tar,  hy  De  la  Rne  and  Miiller,  and  hy  Warrea  md  Stora. 

Artfl^Formea  easi^  ft'om  petroleum,  coal-naphtha,  eesontiaJ  oOa,  on  paMing  them  ihtot^ 
red-hot  tubes. 

796.  XDRXAUTB.    Quedcsilberbranderz  pt    Idrialine  (fir.  Idria)  Dmmu,  Ann.  Ql  I%j&,  L 
860,1882.    IdriaUte  iSb^bf^ffer,  Banmg.  Za,  HL  245,  It.  ». 

In  the  ^ure  state  crystalline  in  structure.  Color  white.  In  nitnre 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrile  ukI 
gypsum  in  a  brownish-bmck  earthy  material^  ckH&iy  fix)m  its  combustibilhT 
and  tiie  presence  of  mercury,  if^fiammdUe  cinnabar  {QtteckiMerbranden), 

Oomp.,  etc— Dumas  separated  the  idriaUte  by  treatment  with  oU  of  torpentina.  Amijm: 
1,  Dumas  (La);  2,  8,  Sdirotter  (L  c): 

OaibOQ         94-9        94*50  94*80 

Qydrogen       61  D.     5*19  8chr.    5*49  Bohr. 

Oorreepondbig  to  the  ratio  for  €^  H  about  8  :  2 =Oarbon  94*74  hydrogen  5*24=:100.  1Mb- 
hie  in  water,  and  little  so  in  alcohol  or  ether.  Fuses  at  205°  0.  Sohr6ttor  found  in  one  ipsdBB 
of  the  crude  mineral  77*82  idrialite^  17*86  cinnabar,  and  2*75  of  other  impnritlea. 

Bodecker  (Ann.  Oh.  Fharm.,  liL  100,  1844)  obtahied  for  the  composition  of  a  snbstMski 
derived  from  the  crude  material,  (f)  Carbon  91*88,  hydrogen  5  80,  ozyoen  2  87=100,  luiiiifi 
higtoCH**0  (or  an  ozydiaed  idrialite).  He  derired  H  frtwi  the  ore  by  subBmation  iaaitai' 
sphere  of  carbonic  add.  Bddedcer  states  that  a  black  material  obtained  from  the  wuhmuMm 
.diambers  at  Idria  afforded  a  substance  which  has  the  composition  of  Dumas*s  Idrialitt;  mAiMt 
he  calls  Idryl,  supposfaigit  to  be  tho  radical  of  his  own  idrialite. 


n.  OXYGENATED  HYDE0CARB0N8. 

796.  OaOOBBITB.    Geooerahi  I.  ArMMer,  J.  pr.  Ok,  Wfi.  14,  1851 

Wax-like.  Oolor  white.  Not  observed  to  crystallise  from  its  8(MiA 
iin  alcohol.  Melting  point  near  80^  C. :  after  fusion  solidifies  ^s  ty^ 
lowish  wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c  Kot 
acted  upon  by  a  hot  scdution  of  potash. 

Oomp^-^s»  Hm  e«,  BrOdmersCarbon  79*34.  hydrogea  13-81,  oxygen  t*S6slO0.  Am^: 
3rQciuier  (L  c) : 

OHO 

•rs-oe      18-13      p-8i]=ioo. 

7916        18-01        n-88]=100. 
Obi^— From  the  same  darMroum  brown  coal  of  Gesterwils  that  aflbrded  iSt»  g&cnijM$^ 
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739),  and  from  the  same  solution.  The  solution,  after  yielding  the  geomyridte,  and  next^  on 
adding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  '*  fleooerina&are," 
finally  afforded,  on  filtering  the  hot  solution,  the  geoceriie  in  the  state  of  a  jellj,  ^ich  on  dryizig 
became  a  white  foliated  mass. 

The  distiUation  jH^nct  obtained  from  the  same  dark-brown  brown  ooal,  tallow-llke  in  consist- 
ence (but  in  pearlj  crystals  from  a  subsequent  alcoholic  solution)  afforded  Oarbon  83*82,  hydro- 
gen 14*01,  oxygen  [^17],  corresponding  to  the  formula  Btt  Hue  0,  as  if  deriTed,  as  foQowa,  as 
Brudcner  states,  from  tiie  above :  2  (e.*  Hm  O.)  -(6  e* + H,  e)=eM  Hi,«  0.  It  is  identicA 
with  the  distillation  product  from  the  jfellomMmivm  brown  coal  of  the  same  locaUty. 

Kamed  from  yv,  earthy  and  m^oc,  imbb. 

797.  OBOMTBIOmi.    Geomyrichi  L.  BrUdam,  J.  pr.  Gh.,  lyiL  10, 1863. 

Wax-like.  Obtained  in  a  pnlverulent  form  from  a  solution^  the  grains 
conBistinj^  (as  apparent  under  a  microecope)  of  acicular  crystals.  Color 
white.  Melting  point  80^—83°  C.  After  fusion  has  the  aspect  of  a  yel- 
lowii^  brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oom^  •lo^-€t4H««0i,  Brttdbier,=Carbon  80-69,  hydrogen  13*48,  0  6-89=100.    Analyses: 


0 

H 

1.  azrsa" 

80-88 

18-60 

«.  G.=8a 

79-97 

13-86 

8.     a=:80 

80-21 

13-24 

Bums  with  a  bright  flame. 

Briiclnier  observes  tha^  the  comporitioQ  is  Teiy  near  that  of  the  Chinese  wax,  Pafan  wax  (fttnn 
the  S.  A.  pahn,  CerweyUm  amdioola)^  Oarnanba  wax  (from  the  &  A.  pahn,  Oorypha  certfera^  for 
which  Lewy  obtained  0«e  Hts  Oi=0arbon  80*69,  hydrogen  18-42,  oxygen  6*99=100. 

ObB.-M)cccira  at  the  Gescerwita  brown  ooal  deposit  in  a  dark  brwon  layer,  shnHar  in  most 
respects  to  the  yeOaiouMfrmm  whkh  afforded  the  leocopetrlte.  Its  Tery  slight  insolubility  in 
alcohol  of  80  p.  a  enabled  Bri&ckner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesqaereux  states  (prir.  contrib.)  that  the  brown  ooal  beds  of  the  basin  in  which 
GesterwitB  lies  has  afforded  the  palms  Fkhdlaria  ImtaiUa  and  FhemtcUm  OubdianuSf  and  per- 
haps others,  thou^  none  has  yet  been  reported  from  the  particular  bed  at  €testerwitB. 

798.  OOPAXJTB.  FossQ  Oopal,  Higfagate  Besin,  Aikm,  Ifin.,  64,  1816.  Betinite  pt  Ghck, 
Hin^  372,  1831,  MUd^  HandU,  674,  1846.  Fossil  Oopal  J.  F.  Wl  Johngkm,  PhiL  ICag.,  m. 
ziy.  87, 1839.    Oopaline  ffaumikf  Handb.,  1600,  1847. 

like  the  resin  copal  in  hardness,  color,  lustre,  transnarency,  and  difficult 
solubility  in  alcohol.  Oolor  clear  pale  yellow  to  dirty  gray  and  dirty 
brown.    Emits  a  resinous  aromatic  odor  wnen  broken. 

G.=l-010,  Johnston;  1-05,  Bastock ;  1063,  fir.  E.  Indies,  Kenngott. 

Oonq^— Batio  for  6,  H,  0=40 :  64 :  IsGarbon  86-7,  hydrogen  11-4,  oxygen  2-9=100.  Anal- 
Tsea:  1,  2,  Johnston Q.  a);  8,  Duilos  (lOn.  Unters.,  ii.  183): 


0 

H 

0 

Aah 

1.  YtUowirp. 

2.  Oroff 

8.  Klndiea 

86-677 
86-408 
86-78 

11-476 
11-787 
11-60 

2-847 
2K69 
2-77 

5=100  Johnston. 

0136=100  Ji^nston. 
=180  DnfloiL 

Yolatiliaes  in  the  air  by  a  gentle  heat  Bums  easily  with  a  yellow  flame  and  much  smoke^  and 
hardly  any  peroeptible  ash.    Slightly  acted  upon  by  aloohoL 

Kenngotrs  mineral  closely  resembles  the  Highgate  copalite  in  its  boney-yeUow  color,  and  its 
action  with  heat  and  aloohdl 

Oba^— From  ^e  blue  day  (London  day)  of  Highxate  Hill,  near  Iiondon,  from  whenos  U  is 
called  HIghgatft  resia.    It  occurs  in  irregular  pieoes  of  »  pale  honey-yellow  oolot. 
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799.  8UOOIN1TB.  "HUkt^ov  ffomer^  etc  f  AvyHfiar  Theophr^  Dtmottr.  A»yyi<f»»  Dim^ 
etc  Saodnain,  Etoctrum,  Ljncuriiim,  P^  xxxviL  11, 12,  13.  Amber.  Soociii,  Aabn^  A. 
Bernstein  GKerm.    Boodnite  pt  Bre^,  Oh«c^  76,  1830, 140, 1823. 

In  irregular  masses,  without  cleavage. 

H.=2— 2-5.  G.=1065— 1081.  Lustre  resinous.  Oolor  yellaw,  lome- 
times  reddish,  brownish,  and  whitish,  often  clouded.  Streak  white.  Traio- 
parent — ^translucent.  Tasteless.  Electric  on  friction.  Fuses  at  287*  C^ 
out  without  becoming  a  flowing  liquid. 

Oomp^Batio  for  e,  H,  0=40  :  64  :  4=0Bdxm  '78-94,  hTdrogeo  10-M,  axjgn  lO^sIM 
AnalTris:  8dir5tter  (Fogg.,  fix.  64): 

0  78-824  H  10*228  O  10-9=10a 

But  amber  is  not  a  simple  resin.  Aocording  to  Beradins  (Lehrb.,  TiiL  431,  Fogg,  zS.  4111  it 
consists  mainly  (85  to  90  p.  c.)  of  a  resin  whi(£  resists  all  solvents  (properij  Ae  tpeeim  foooUbi 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  an  oQ,  and  2i  to  6  p.  c  of  socdBietai 
S<dirdtt6r  and  Forohhammer  state  that  after  remoring  these  sotuble  ingrsdienis,  trae  womUm 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  imi^  mi 
which  indicates  that  tiie  mixed  resins  are  pdjmeroos  with  succinite.    Their  nadirs  has  not  bci 


investigated.    Amber  is  hardly  acted  on  l^  alcohol 

Bums  readily  with  a  yeUow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black,  8hiiiiiig.w 
bonaceous  residue.  ^ 

Obs. — ^Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  oocuiring  th>m  DMiv 
to  Kemel,  especially  between  Pillsu  and  Dorfe  Gross-Hubnioken.  It  occurs  also  on  Ae«Qi*« 
Denmark  and  Sweden;  in  QaUoia,  near  Lembeig,  and  at  lilsaau;  in  Fokad;  in  lionfli,  H 
BoskowitB,etc;;  in  the  Urals,  Russia;  near  Ohiisi^snia,  Norway;  hi  dwitasrknd,  nssr  Blli:  ii 
France,  near  Paris,  in  oUy,  in  the  department  of  the  Lower  Alps,  with  bitamfaiovis  coal,  siso  is  Ite 
department  of  VAisne,  do  la  Ldre,  du  Qard,  du  Bas-BUn.  In  Bnglaod,  near  London,  aadmhi 
coast  of  Norfolk,  Bssex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  aear  GMii% 
on  the  Sicilian  coast»  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Qreen  sand  formatioa  of  the  ITnited  Statei,  itt« 
loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Oay  Head  or  ICartfas*!  T1» 
vard,  near  Trenton  and  also  at  Oamden  in  New  Jersey,  and  at  Ospe  Sable,  near  Magotlty  liftfk 
Maryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighing  18  lbs.  Another  in  the  kbigtaif 
Ava,  India,  is  neariy  as  huge  as  a  diQd's  head,  and  weighs  2^  lbs.;  it  Is  intecsected  bj  fciMtf 
carbonate  of  lime,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  ftilly  ascertained  that  amber  is  a  vegetable  resin  altered  bv  foasiliBatioB.  fik  k 
inferred  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occnnflBOi  d 
insects  incased  in  it  Of  these  insects,  some  appear  evidently  to  have  struggM  ate  Wf 
entangled  in  ^e  tiien  viscous  fluid;  and  occasionally  a  leg  or  wing  is  fbund  sons  dbtBCtta 
tiie  body,  which  had  been  detached  in  the  eflbrt  to  escape.  Qdppert  has  shown  (Ber.  AkBA 
186S,  460,  Q.  J.  a.  Soa,  x..  Am.  J.  Sd.,  H.  xviiL  287)  that  at  least  8  spedes  of  pfamls  betidtfil 
Pimka  aucditfer  have  afibrded  this  fossilised  resin,  and  he  enumerates  163  spedes  as  rflpmatti 
by  remains  in  amber.  Besides  pines,  spedes  of  ^  ftmily  AbieUnem  and  Oupivmmm  ImnfiA 
Sbly  contributed  to  it 

Amber  was  early  known  to  the  andents,  and  oaDed  n^nrp^w,  dodttmt,  wbrncc^  on  aoeafli^ 
its  electrical  susoeptibUitiee,  we  have  derived  the  word  eleotrieiiif.  It  was  naoMl  by  some  ^yi* 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  drooasrMV' 
maline,  botti  minerals  of  remarkable  electrical  t^f^wrties. 

Pliny  mentions,  as  one  proposed  derivation  of  etdOnmif  the  Able,  as  he  lagaids  i^  tisivi 
sisters  of  PhaSthon,  diaDged  into  po(dars,  shed  their  tears  on  the  banks  of  the  Iridaais^ 
PadusX  and  that  these  tears  were  called  ^leckwn,  trom  the  fact  that  the  sun  was  usoaQf  «■■ 
elecUfr;  as  another,  Uiat  it  comes  from  EiectrideSf  the  name  of  certain  islands  in  the  Adridfc^^ 
another  tieetndea,  the  name  of  certain  stones  in  Britannia,  ftxMu  which  it  exudes.  Hs  fiwfte 
his  opinion  that  **  amber  is  an  exudation  from  trees  of  the  pine  fiunfiy.  like  gum  team  WM|||^ 


and  reehi  ih>m  the  ordinary  pine;"  and,  as  proof  that  it  was  once  ttquid,  aBadaft  t»  Ai-JM 
etc,  in  it  He  observes  that  it  had  been  long  called  maecmwm,  beeaosa  of  ttia  w|^%P 
tfboria  suocum  prisd  noetri  credidere.''  He  says  that  in  his  time  U  was  **!»  nm^M&i 
women  only.**    But  *' it  had  been  so  highly  vsluedsssnotjeot  of  hixuiy  thai  ft  f«9«MM  , 
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hunum  effigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  prioe  than  liymg  men,  even  in 
aiout  and  vigorous  health." 

799A.  KRASTzm  (IVMsilea  Han  (ft,  KienburgX  Krantzit^  0.  Bergmnannt  J.  pr.  Ch.,  bxvi  65). 
EseentiaUj  succinite.  Occors  in  small  grains  and  masses  of  a  light  jeDow  or  greenish-yellow 
color,  but  reddish  or  brownish  externally^  0.= 0*968.  Bather  tender.  Seotile  and  somewhat 
elaatia    Theeacterior  has  a.=lH)02. 

Omip.— Ana^sis  by  Landolt  (L  c)  aflTorded: 

Ckurbon  79-25  Hydrogen  10*il  Ozygeif  10*34=100. 

Corresponding  nearly  to  the  formula  640  H«4  04* 

Only  4  p.  c.  solnbto  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  tozpentine.  In  sul- 
phuric add  gitea  a  brown  solutimL  Fuses  at  235*'  0.,  and  beoomesperfeotly  fluid  at  286*' ;  and 
at  a  hig^r  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
browniSi  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12'',  and  flises  at  150°. 

800.  WALOBOWITB.  Bergpeoh  pt  (fr.  Walchow)  jEUmt,  Min.,  WL,  Ite  Abth.,  114^  1800. 
Betinit  yoq  Walchow  Sehr6tter,  liz.  37,  1843.  Walchowit  Eaid^  ITeb.,  1843,  99,  Handb.,  574, 
1845. 

In  yellow  tranBlaoent  masBes,  often  striped  with  brown.    Lustre  resin- 
ous.    Fracture  conchoidal.    Translnoent  to  opaque. 
H.=l-6— 2.    G.=10— 1069 ;  an  opaque  vanety  1035. 

Oomp^Batio  for  e,  H,  0=40  :  64  :  8i,  SchrOtfeer  (Pogg.,  liz.  61)=80*41  Q,  10'66  H,  8*98  0. 
Fuses  to  a  yellow  oil  at  250"  C,  and  bums  readily ;  becomes  transparent  and  elastic  at  140"  OL 
But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  c.,  and  ether  7*5  p.  a;  the  inuolubk  part  may  be 
identical  with  the  preceding.  Forms  a  dark  brown  solution  in  sulphuric  add. 
Obs.— Occurs  in  brown  coal  at  Walchow,  in  ICoraria^  and  formerly  called  BeUntto, 
Estner  also  mentiona  a  honey-yellow  reain  from  Uttigshof  hi  Morayia  (called  Bernrtein  in  the 
Abh.  bdhm.  Gea.,  ilL  8),  and  another  of  a  shnilar  ookv,  but  a  little  greenish,  from  litesko  in 
MoraTia. 

801.  BuOARiMAiram.    Bedne  de  Bnoaramanga  BaiumgmiUt  Ann.  Oh.  Phya^  HL  tL  507, 1842. 
Besembles  amber  in  ita  pale  yellow  color.    0.  aboFO  1. 

Ctomp.— Batio  for  6,  H,  ^=42  :  66  :  2ir=0arbon  88*7,  hydrogen  10*8,  oxygen  6-5=:100. 
Insoluble  in  alcohol    In  ether  softens  and  becomes  <^que.    Fuses  easi]^,  and  bums  with  a 
little  smoky  flame,  leaving  no  reeidtte.    Yields  no  succinic  add. 

802.  AMBBITB.    Ambiit  (fr.  N.  Zealand  iibeft«Mfar,  «.  ZIoMr,  Terh.  a  Beiobs^  W 

1861,4. 

Amorphous.    In  large  masseB. 

H.=2.  G. =1-034.  LuBtre  ^asy.  Color  yeUowiah-gray.  Subtrana- 
parent    Strong  electric  on  friction*    Fracture  conchoidal. 

Oompi,  •tOw— Batio  deduced  for  e,  H,  e=40  :  66  :  5=0arbon  76*88,  hydrogen  10*54,  oxy- 
gen 12*77.  Yon  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analyaia  than  the 
above.    Analysis :  B.  Maly  (L  e.) : 

0  H  O  Ash 

(1)76-53  10-58  12*70  0*19 

WhoUy  insoluble  in  alcohol,  ether,  oil  of  turpentine,  bensde,  ehloroform,  and  ^ute  add. 
Bums  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda. 

Obs. — Occurs  in  mMwos  as  large  as  the  head  in  the  proYince  of  Auckland,  N.  Zealand.  It 
mudk  reeemblee  the  reain  of  the  Jkmmara  AutiraUSf  which  abounds  on  the  island,  and  is  often 
exported  with  it^ 
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803.  BATBVUimB.    Ba&Tfflite  a  Or.  WOliami,  Oh.  Hews,  yIL  138,  1868.     IVxtnttepC 

Amorphous.  Dull,  and  of  a  fawn-broTm  color,  looking  Bomewhat  like 
wood  in  the  last  stage  of  decay.     Opaqnc 

G.,  after  removing  air  of  pores  by  air-]^ump,  about  1*01.  Very  friaU^, 
but  this  characteriBtic  may  not  be  essential  to  the  species.  Insoluble  in 
benzole.  Torbanite  has  H.=2-25 ;  G.=l-18,  Heddle ;  csolar  clove-brown; 
powder  yellowish ;  tough. 

OoBip^— Ratio  for  By  H,  0,  from  the  aoaljaes,  40  :  68  :  4^  or  near  that  of  8iiociiiito,=0Bin: 
78*48,  hydrogen  11*11,  oxygen  10'46=100.  The  ratio  40  :  66  :  4  is  lew  near,  gtrtiis  the  pereest- 
age  0  TS-T,  H  10-6,  0  10-8=106.  Analyses :  1,  WDliama (La);  lA,  aame  with  ash enchided;  2, 
Miller;  2A,  same  wilih  aah  excluded : 

0             H  0  Aflh 

1.  Baihvame         68*89          866  7*23  26'33=:10O. 
lA.       "                 78-86  11-46  9*68          =100. 

2.  TMnmUe          63*10          8*91  8*21  19*78=100. 
2A.      "                 78-67  11-11  10-22          =100. 

Williams  refers  here  the  torbanite  analvzed  by  Idler.  Other  analy^ies  of  torbanite  giTe  !» 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  fanaola6>. 
H»e0t=Oarbon  78*60,  hydrogen  10*92,  oxygen  10*48,  agreeing  hardly  as  well  with  Che  analTtes 
as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  orudhle  affords  a  tattj  odor,  and  bums  tri^  i 
dense  smoky  flame.  Ko  action  with  moderately  dilute  nitric  add ;  completely  carbonised  by  cq> 
oentrated  sulphuric  add. 

Obs.— BathTiUite  oceura  in  the  torbanite  or  Boghead  coal  (of  the  Garfooniferoas  fbnnatus'; 
adjoining  the  lands  of  Torbanehill,  in  the  grounds  of  Bathville,  Scotland.  It  forma  fazmps  w^i 
fill  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  caldte,  pyrite,  eta  It  noay  ben 
altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  smroai^ 
torbimite. 

The  analvsis  of  HiUer  shows  that  some  of  the  torbanite  has  the  same  oompoeition.  As  jnd 
of  the  absolute  purity  of  the  substances  analysed  could  not  be  had,  the  results  are  open  to  sam 
doubt,  as  Williams  observes.  Yet  the  mode  of  occurrence  of  the  ba&vilUte,  and  tiie  oeomesi  :i 
oomposition  of  this  insoluble  substance  to  the  equally  insoluble  snednito,  frivors  Uie  riewt^e 
is  essentia^y  a  good  spades,  and  that  its  oomposition  is  not  finr  from  that  above  gtTen. 

804.  ToKBAJniB.  Torbanite,  although  related  to  cannel  coal,  has  a  veiy  nearly  luufisim  eoc- 
position,  according  to  all  analyses  thus  fSur  made,  excepting  that  of  Miller,  and  this  oompodtxs  ^ 
Uke  that  of  bathvflllte,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formnb  6.< 
Hi8  Or«ft=0arbon  82-19,  hydrc^n  11*64,  oxygen  6*17.  The  mean  of  five  analyses  (see  ^  HT 
is,  Carbon  81*16,  hydrogen  11*48,  with  oxygen  about  6*0,  nitrogen  1*37=100 ;  endadin^  the  sitR- 
gen,  0  82*28,  H  11*64^  0  6-08=100.  Taking  the  oxygen  at  6*40  instead  of  6-0  (see  ansL,  I  c.c 
the  formula  would  become  640  H«t  ^«>  The  nitrogen  is  without  doubt  in  oombination  vrith  pu* 
tions  of  the  other  ingredients.  But,  allowing  for  this,  the  dose  relation  to  the  ambxw  gitwip  b& 
hdds,  both  as  regards  oomposition  and  insolubility.  Iiess  than  1^  p.  a  of  torbanite  is  sohibkis 
naphtha  (I^e).  Although  the  above  formula  cannot  be  taken  as  the  fbrmula  of  the  spedes  as 
the  basis  torfouiite,  it  is  probably  not  far  from  it    Torbanite  may  contain  bathviUite  as  waSxaat 

806.  ZTZiORBTINITB.    Xyloretin  IbrchhammeTf  J.  pr.  Gh.,  xx.  469,  1640.    Hartfai  iSb&rdker. 
Poggn  li^-  ^t  ^8^-    Psathyrit  Glocksr,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  ortho- 
rhombic  system. 

G.= 1-115,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Without 
taste  or  smell.    Soluble  in  ether. 

Oomp.,  ato— Batio  for  0,  H,  0r?4O  :  64  :  4=0arbon  78*61,  hydrogen  9-06,  oxygen  12*44 
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C*H"0^,  deduced  bjSQhidtter,oon6spond8  better  with  the  aiuajBeB.  Analyaes :  l-S,  Sofazdtter 
Q.  a);  4,  6^  Forohhammer  (L  a) : 

OHO  Fusing  T. 

1.  Bartma  IS'^e        10*93        10-82=100.  210'  a 

«.        "  78-46        IIHK)        10-64=100. 

3.  "  78*38         10*85         10-83=100. 

4.  J^rdMk  79-09        10-98         9*98=100.  166'  0. 
6.        '*                        78*67         10*81         10-62=  lOa 

The  ?tartiM  is  a  white  resin  separated  bj  ether  from  a  resin  obtained  fVoin  the  brown  ooal 
of  Oberhart  Na  1  is  hartine  as  separated  in  an  amorphous  condition  by  means  of  naphtha ;  and 
2,  8,  crystallbsed  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  tolution.)  X^ordmUe  was  derived  bj  Forchhammer  through  the  action 
of  alcohol  OQ  fossil  pine-wood  from  the  marshes  of  Hottegaard  fai  Denmark. 

aO0.  XaEIUOOPBTRnB.    Leuoopetrin  L,  BrOchMr,  J.  pr.  Oh.,  lyiL  1,  1863,  in  art  entitled 
tJeber  einige  eigenthiimliche  wacfashaltige  Braunkohte. 

Between  a  resm  and  wax  in  characters.  OrjBtallizable  in  needles  from 
solution. 

Color  of  crystals  white.  Melting  point  above  100®  0. ;  and  after  fnsion 
brown  and  partly  decomposed,  andhence  the  exact  meltii:^  point  not  easily 
determinable.  Soluble  m  ether;  also  1  part  in  268  of  ooiling  absolute 
alcohol ;  but  not  at  all  in  alcohol  of  80  p.  c 

Oob9.--6m  Hm  Oti  BriiGinier,=Carbon  81*97,  hydrogen  11*47,  oxygen 6  66=100;  TSiyiieariy 
6«t  HflT  0r4*    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obib— From  a  layer  ^2  ft.  thick,  in  an  earthy  yeUowishrinvum  brown  coal,  at  Qesterwits,  near 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  nves  a  shining  wax*like  streak, 
has  Q.= 1*297,  Wackenroder,  and  loses  22  p.  c  of  water  at  100"  0.  The  dried  mass  is  neariy 
half  sand  and  other  earthy  materials^  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Briidkner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  a,  induding  two  resins, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Briickner  calls  Cfeorttme  oM  (pw  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  a  of  the  whole  passes  over  as  a  butter-like  mass, 
which  is  related  to  the  parafBna,  but,  according  to  Briidkner,  contains  2  p.  a  of  oxygen.  It 
afforded  (f)  Carbon  84*04,  hydrogen  14*10,  oxygen  (1*86],  and  he  writes  the  formula  ^mHusO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  euier,  and  reiy  sparingly  in  akxihol  of  80  p.  a ; 
crystals  in  pearly  hexagonal j^ates  ftom  the  aloohc^c  solution ;  mdts  at  60°  C 

Named  after  the  locuity,  Weissenfels  (=white  ro<^),  from  Xcm^,  wAtle,  and  nrf»(,  fvdk 

807.  BUOSmrB.    BrdhaiS)  Eamp&rhan,  Buosmit,  a  TT.  Qwribd,  Jahrib.  Ifin.  1864, 10. 

Amorphons,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gum,  and  loolang  like  common  pitch. 

H.=l-6.  G.=l-2— 1*5.  Brittle.  In  thinpieces  transparent*  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  col^  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Ooiiip.,eto.-Batioofe,H,e=84  :  29  :  2=40  :  68  :  2^=50  :  85  :  aH=0arbon81'89,hydro. 
gen  11*78,  oxygen  6'88=100.  Afforded  0*84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77*  C,  and  bums  with  a  bright  flame  and  very  aromatic  odor.  Sdutiona 
of  the  alkaUes  dissolTC  only  a  little  of  it,  after  long  actkm. 

Obs«— From  clefts  in  brown  coal,  at  Baiershot;  near  Thnmsenreoth,  In  the  Fiohtelgebirge,  and 
derired  probably  from  a  kind  of  Conifer,  and  one  resembling  the  C^prsMthoxyion  mmq^U 
Goppert 
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80e.  SGLBBBTIHITB.    J,  W.  MoM,  Phfl.  Mag.,  IV.  4^  261,  1862. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nut. 

H.=3.  G.=1136.  Translucent  in  thin  splinters.  Color  black,  bnt  by 
transmitted  light  reddish-brown ;  streak  cinnamon-brown.  Lustre  between 
yitreons  and  resinons,  rather  brilliant.  Brittle ;  fracture  oonchoidal.  In- 
soluble in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Oomp^—AjuljtM  hj  J.  W.  MaDet  (L  a): 

OH  0  Ash 

1.  76'7i        8*80        10-72        3*68 

2.  77*15        9-06        1012        8*68 

AflTords  the  ratio  for  6,  H,  6=40  :  66  :  4=GarbQii  77*06,  hydrogen  8*99,  ozygea  10-28^  aih 
8*68. 

Heated  on  platinum  foil  H  aweUs  ua  hnma  like  pitdi,  with  a  diaagroeable  empyreniiiatic  odiE, 
and  a  amokj  flame,  leaving  a  coal  rather  difficult  to  burn,  and  finally  a  little  graj  ash.  In  a  ^ttf 
tube  yields  a  yeUowlsh-brown  oily  product  of  a  nauseous  empyreumatlo  odor.  BTon  strong  ni&ie 
add  acts  slowly  upon  it 

From  the  ooal  measures  of  Wlgan,  Bn^^and. 

80f.  FnOBBmnTB.    Part  of  Fjrroretin  of  ii.  K  Bom,  Ber.  Ak.  IHen,  ziL  551,  18S4,  J. 
pr.0h^lsiiil66;,;:£(taReli;»ib.    Fyroretinite  JDma. 

Eesin-like.  Deposited  in  powder  from  a  hot  aloohoUc  solution  of  ppo* 
retin  as  it  cools. 

Oonp«— Batk)  of  6,  H,  0=40  :  66  :  4=Carbon  80*00,  hydrogen  9*33,  oxygen  10-67=10(1 
Analgia:  6tanek(Lo.): 

0  80^  H  9-42  0  [10*66]=100. 

Approaches,  as  Stanek  states,  the  beta-iesin  of  the  resin  otfimu  ahiea  (Johnston) ='e4«  Hm  On 
ani  also  oopaivio  add  {tt.  oopalba  balsam)  0«t  H«»  O4,  and  other  related  ooaapoandfl,  shovt:^ 
that  it  is  probably  from  coniferous  trees. 

Ohs^— Pyroretin  of  Reosa.  the  resin  which  affords  the  aboYe,  occurs  !n  the  brown  ooal,  betwca 
Salesl  and  Probosoht,  near  Aussig  In  Bohemia.  It  occurs  in  masses  ftom  the  sice  of  a  not  to 
that  of  a  man's  head,  and  also  in  plates  an  inch  thick.  It  is  brittle;  of  brownish-black  ookf : 
greasy-resinous  lustre;  wood-brown  powder;  H.=s9*6;  G.=l-06— 1*18;  and  reaemblea  mnc^ 
brown  coaL  It  bums  with  a  reddiah-yeUow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  blade  ooaL  It  melts  easily,  decomposing  and  giving  off  white  fhmes^  and  leaTea  u 
asphalt4ike  mass.  Beuss  states  evidence  showing  that  it  has  prc^bly  been  formed  bj  the  actica 
of  the  heat  of  a  basaltic  dike  on  a  bed  embrown  ooaL 

810.  BscssENiTB.  Part  of  Fyroretin  of  A.  £  Eeusa,  Besin-like.  Oolor  fine  reddish-brows. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  ftt>m  tiie  alcoholic  solution  on  ita  oootag. 
Stanek  (L  c.)  found  for  the  composition  of  the  lesln  thus  obtained,  G  81-09,  H  9-47,  O  9-44=100; 
corresponding  to  640  H««  0a.» ;  and  he  regards  the  substance  aa  a  mixture  of  the  abova  pyrmt- 
Unilef  640  H«t  O4,  with  another  resin  rhere  designated  reusBinite)  of  the  fonnula  '0««  Hs*  0«. 

911.  ROOBLBDIIRITB.  Bart  o/Substanz  Bitnminoae  Bochkdar,  Ber.  Ak.  Wien,  yd,  53, 1861 : 
=l£elanchym  Maid,  Lotos,  L  86,  216,  vi.  88,  vilL,  Heft  3;  Kamg.,  Ueb.  1860,  147,  1853,  134. 
Socfalederite  2>aiia. 

Besin-like.  Color  reddish-brown.  Transparent  or  translneent.  Melting 
point  lOO""  0.    Soluble  in  aloohoL 

OoB^— Batio  of  e,  H,  es:40  :  56  :  6.    Analysis:  Bochleder  (L  a): 
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BoniB  with  a  yellow  smoking  flame,  Bomething  like  amber. 

Oba.— The  peat  soluble  in  aloohol  of  a  bituminous  substanoe  called  melanchjme  by  Haidinger, 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifelareuth,  near  Neukirchen  in 
Bger,  Bohemia.  A  similar  substance,  of  somewhat  lighter  oolor,  occurs  at  Oehniti,  near  Strakonita, 
in  B<diemia. 

The  lest  of  the  snbttwgf  insoluble  in  aloohol  is  the  species  melaaeHite,  p.  76a 

810.  SOBXJkNXTIL    FUrt  of  Anthraooxen  of  iZ^uM  (see  p.  U6).    Schlanite  Dana. 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

OompiP-Batio  for  0,  H,  0=40  :  62  :  3}=Garboa  81-63,  hydrogen  8*86,  oxygen  9-62=100. 
Analysis:  Laureni  (L  a,  p.  H6): 

(})  0  81-47  H  8-71  0  9'82=10a 

This  resin  ozydizes  slowly  when  wet  and  exposed  to  the  air. 

Oba^— For  locality  and  deaoription  of  the  material  affording  the  sdilanite,  see  p.  746. 

813.  GRJTAQUniLITB.    JMiuIm,  FhiL  lUg^  ziiL  8M,  1888. 

Amorphous.    In  lar^  maaees  or  layers. 

Yields  easily  to  the  ioiife,  and  may  be  rubbed  to  powder.  G. =1*092. 
Oolor  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  aloohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Oonn^  etc— Batio  for  6,  H,  0=40  :  6$  :  6=Oarbon  76*866,  hydrogen  8*174,  oxygen  16*161 
=100,  Joimston.  Begins  to  melt  at  ftH**  C^  but  does  not  flow  easily  till  near  100"  a  As  it 
cools  beoomes  yiseid,  and  may  be  drawiuinto  fine  tenadous  threads.  Soluble  in  oold  sulphurlo 
add,  forming  a  dark  reddish*brown  solution.  A  few  drops  of  ammnnia  put  into  the  aloohoUo 
solution  darken  the  oolor,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  eztensiye  deposit  near  Ouyaqoil  in  South  Amarifla  BvidenUy  a  mix- 
ture. 

814.  HmDUaTOmTB.    J.F.m  MMon,  Fha  Mag.,  m.  zii  261, 1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=l*6.  Lustre  resinous.  Oolor  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
email  fragments.  No  taste  or  smell.  Blackens  on  ex^ure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentme.  Kot  altered  at 
210^0.- 

Oon&p.,  etc— Batiofor6^  H,  0=r4A  :  44  :  2,  John8ton,=Garboa  86*88,  hydrogen  7*92,  oxygen 
6*75=100.    Johnston  obtained  (})  Carbon  86*21,  hydrogen  8*08,  oxygen  5-76=100. 

On  a  red  dnder  buina  like  resin.  Softens  and  melts  in  boiliDg  nifcrio  aoid,  with  the  emission 
of  red  ftunes;  a  brown  flocky  preoipitate  fUls  on  cooling.  Solnble  in  wAd  oonoentrated  sul- 
phuric add. 

Oba. — Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Qaigh  ICoor  seam, 

u,  and 


at  the  lUddleton  ooUieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thioker  than  iV  in., 
litUe  rounded  masses  seldom  larger  than  a  pea;  also  at  Newcastle. 

816.  BTAMBKITB.    Part  of  Pyroietin  of  X  £  BeutB,  Ber.  Ak.  WIen,  zfi.  681, 1864^  J.  pr. 
Oh.,lziiL165;  JiattiiM^ib.   StsneUte  Amo. 

Besin-like.    Not  soluble  in  any  fluid  without  deoompoBition,  and  not  at 
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all  in  a  solntion  of  potash.    Separated  from  the  pjroretin  of  BeuBS  by 
boiling  alcohol,  whicn  leaveB  it  bdiind* 

Oomp«--Batio  of  6,  H,  0=39  :  44  :  6,  8ta]idk,=Garbo!ii  76-97,  hydiogen  t-34^  osjBQii  U19 
=  100.  Perimps  6,  H,e=40:  44:  6=GuiKHi  77-42,  hydrogen  7^,  Q(Z7geal6-48=I0()L  Aut 
TSis:  SUmek(Lc): 

(I)  0  76-71  H7-80  0  16-99= 100- 

When  heated  giyes  off  the  odor  of  suednio  aoid. 

Oba^— For  locality  and  characters  of  the  pyroretin  of  Reosa,  aflbiding  the  abore,  see  pu  744. 

816.  AXITHRACX>XBmTZI.    Vsri  of  Anthiaooxen  (tr,  Brandeial)  Bcusg,  f!  Lcmraa,  Ber.  IL 
Wien,  xzi  271,  1866,  J.  pr.  Ch.,  box.  428, 1856.    Anthraooxenite  I}anA. 

Obtained  as  a  black  powder  from  a  resin,  bj  separating  the  remainder 
by  means  of  ether,  the  anthraooxenite  being  insoluble  in  emer. 

Oomp.— Batio  of  6,  H,  0=40 :  38 :  7f    Analyato :  lAurenz  (L  a) : 

(I)  0  75-274  H  6187  O  18*6S«. 

1 1  p.  a  of  ash  were  aeparatod.    Not  scdable  m  menstraa  witiiont  deoompoeitioii. 

Obi*— From  a  resm-lOEe  material,  coDStitating  layers  ^  in.  thick  between  layers  of  ooal,  in  Ha 
ooal  beds  of  Brandeial,  near  Schlan  in  Bohemia ;  the  mass  is  amorphous,  and  has  H.  =  tS; 
Q.=  1-181;  lustre  extemaUy  weak  adamantine;  color  brownish-black,  hyacinth-red  in  t^ 
splinters  by  transmitted  light;  streak  dull,  yellowish-brown;  fracture  amall-conchoidal ;  eeSf 
rubbed  to  a  fine  powder;  fhses  easily;  bums  with  a  yellow  smoking  flame,  and  an.  odor  is: 
disagreeable.  This  substance  was  named  aiUhraooxene  by  Beuss.  The  name  is  hate  appropntei 
to  the  part  insoluble  in  ether.    Hie  soluble  part  is  named  schlanite  (p.  746). 


817.  TASHAMITB.    Besinifbnms  Shale  (fr.  Tasmania),  CataL  Intemat  Kxhib.,  186Z     Tis- 
manite  A.  K  Churdt^  FhiL  Mag;,  IV.  xxriiL  466,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  ahale ;  ave- 
rage diameter  of  scales  about  *03  in. 

H[.=2.  G.=l*18.  Lnstre  resinous.  Color  reddish-brown.  Transfc- 
cent.  Fracture  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzok 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Oomp.,  elo.— No  action  with  muriatio  add.  Slowly  oxydised  by  nitria  Readily  eaahtmm 
by  sulphuric  add,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  actn 
Bums  readily  with  a  smoky  flame  and  offensive  odor;  fuses  partially,  yielding  oily  and  soJii  p» 
ducts,  haying  a  disagreeable  smeU.  Ratio  of  6,  H,  0,  8=40  :  62  :  2  :  l=Oarbon  79-Sl,  hydngs 
10*23,  sulphur  5*28,  oxygen  6*28=100,  corresponding  nearly  to  suodnite,  in  whU^  part  of  tin 
oxygen  is  replaced  by  sulphur.    Analysis:  Church  (L  c),  after  r^eoting  8*14  p.  o.  of  aah: 

G  79-84  U 10-41  8  5-82  0  4*98 

Oba. — ^From  the  river  Kersey,  north  side  of  Tasmania.  The  rode  is  caOed  oomftvrti&is  sftofeL 
A  caking  bitummous  coal  from  New  Zealand,  analysed  by  0.  Tookey  in  the  laboratory  of  Pit£ 
Percy  (see  anaL  18,  p.  767),  contained  2*87  p.  c.  of  sulphur  and  no  iron,  the  ash  bein^  pacofiazh' 
white;  and  Perqy  remarks  (Met,  101,  102)  that  the  sulphur  may  haTe  been  present  m  a  ststo 
similar  to  that  in  fibrine.  The  existence  of  a  snlphur-bearinff  resin  like  the  aboye  fh»n  Tasmaaa 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insohiblo  remn ;  2-^1 
p.  a  of  sulphur  would  correspond  to  the  presence  of  about  44  p.  c.  of  sudi  a  i 


818.  DTSODXUEI.    (fr.  Helili,  Sidly)  Pernio  Boooone^  Beoherdies  et  Obe.  Kouy.,  et<x, , 
1674.    Dysodfle  OordMr,  J.  d.  IL,  xxiii  276,  1808.    Herda  di  Biavolo  MaL    Stinkkidile  Gem. 
HouiUe  papyra^,  Tourbe  papyrao^  fl*. 


Digitized  by  VjOOQIC 


AOSD  HTBBOOASBOirS.  747 

In  Tery  thin  leavee  or  folia,  flexible,  slightly  elastic. 

G.=1'14— 1'25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Oomp.,  ate— Yeiy  ioflaximiable,  buming  with  a  bright  flame  and  an  odor  like  that  of  asafoetlda, 
leaTing  an  ash  in  the  form  of  lamiiuBi  consiating  largely,  as  shown  by  JShrenberg,  of  the  silioeoos 
shells  of  inftisoria,  espeoiaUy  of  Kayicolsa.  Deiesse  found  (Th^e  anal  Ghim.,  1,  1843)  a  yariety 
fh>m  Glimbach,  near  Gieeaen,  to  aflbrd  water  and  volatile  matters  49*1,  carbon  6*6,  ash  46*4 ;  of 
the  last,  17-4  were  soluble  silica,  IIH)  sesquiozyd  of  iron,  and  10-0  day.  Tery  probably  near 
tasmanite,  as  Ohnrdh  suggests. 

Oba. — Originally  fro^  MeliH,  Sicily,  forming  a  coaly  deposit,  made  up  of  yeiy  thin  paper-like 
leaves,  which  had  evidently  been  derived  from  the  joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  fh>m  the  lignite  deposits  of  Westerwald  near  Bolt;  of  Sieg- 
berg  to  the  north  of  Sept  Montagues;  of  Saint  Armand  in  Auvergue;  Glimbach  near  Giessen; 
but  the  real  nature  of  none  of  these  substances  has  been  investigated. 

819.  UiUUlTlJ.    Hirdne  PiddmgUm^  Arch.  Pharm.,  Izziv.  818,  Kenng.  IJeb.,  1863, 134 

Amorphous. 

G.=1'10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
Incent  to  opaque.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pyr.,  eto. — ^In  tlie  flame  of  a  candle  Aises  and  bums  with  a  yeOowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  coaly  globule  of  a  pe^uliarily  strong  animal  odor  (whence  the  name,  from 
MrcM,  a  goon,).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  acid  soluble,  and  color 
of  solution  blood-red. 

820.  Bakbbinitb.  Part  of  Baikerit,  Dickflussigea  Hara,  Hermaam  (see  p.  783>  A  thick  tar- 
like fluid  at  16**  0.,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10^  0.  Color 
bfown.  Translucent  Odor  balsamic.  Taste  like  that  of  wood-tar.  Easily  and  perfbcHyfldhible 
ih  alcohol  and  ether.    The  alcoholic  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32*61  p.  a  of  the  baikerite.    No  analysis  yet  made. 

820  A.  DoFPLBBin  of  J:  0.  Deicke,  B.  H.  Ztg.,  zviL  883.  (Kot  Dopplerite  according  to  Kenng^ 
Ueb.  1868,  141.)  G-rayish,  earthy,  plastic  in  the  fingers  when  fbesh;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*26,  water  12*6,  ash  4*26.  Bui^ns  with  a  bright 
flame  and  intense  hea^  and  diffbrs  from  dopplerite  in  this  respect,  and  also  in  containing  much 
less  water. 

From  a  peat  bed  at  l^nkenbach  in  the  Canton  of  St  GkiU,  Switzerland. 


ni.  ACID  HTDROOAKBONS. 

821.  BUTTRBUUTB.  Bog  Butter  WtOt'omson,  Ann.  Ch.  Fharm.,  liv.  126,  1846.  Bu^t 
CUocksr,  Syn.,  9,  184t.  Butyrp-limn^du)  Add  Bragier,  Chem.  Gas^  1862,  376.  Bnlyrellite 
Dcma, 

Cr^stallizable  in  needles.  Butter-like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47®,  Brazier ;  but  of  material  after 
solution  in  alcohol  SI"",  Luck;  52"^— 62*7°,  Brazier.  Easily  soluble  in 
alcohol  or  ether. 

Ooimpr- ^ta  Ht4  04,  BraEier=:  Carbon  76*0,  hydrogen  12*6,  oxygen  12*6=100,  and  like  pahnitio 
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add  in  ratio.    WOHamBon  gives  the  ton  probable  fonmiU  €•»  H««0«.    The  foOowiiig  mn  Wit 

liamson's  analjaea  (L  c):  Noa.  1,  2,  weie  the  uncnrataUised  butyrite;  3,  that  obtained  bj  ooso- 
blpation  with  potaah  (with  which  it  fonns  a  kind  of  aoap)  and  a  separation  afterward  hy  acid: 

C  H  O 

1.  DncrvstaUissed                     78-^8  12-SO  13*73=100. 

J.            "                                  '^3-89  12-87  13-74=:100. 

8.  From  potash  station         76-00  12*66  12*39=100. 

Oba^— From  the  peat-bogs  of  Ireland. 

The  name  bu^te  being  used  in  chemistry  for  another  substance,  it  is  here  dumged  to  ^be 
fonn  above. 

822.  GBOOEBBLUTB.     Geooeiinsfture  Brildmer,  J.  pr.  GL,  IviL  10, 186S.    Oeooeric  Add, 

GeooereOite  JDana. 

Color  white.  Brittle,  and  easily  pulverized.  No  cryBtallization  obBerved. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.  Melting  point  82^  C. 

Oomp.— 6t8  H»t  041  Br&dmer ; =Oarbon  79*24^  hydrogen  13*21,  oxygen  7-65=100.  Analysifl : 
Br&okner  (L  a) : 

(i)  Carbon  78*61       Hydrogen  12*70        Oxygen  18*69=100. 

The  acid  was  separated  by  combination  with  lead  by  action  with  a  hot  solution  of  aoetnto  of 

Id. 

Oba«---8eparated  fhxm  the  (loribdrofoii  brown  coal  of  Oesterwita.    See  GioaBBin,  pu  73a. 

823.  BR&CnPIBBBTiTilTB.    Oeoretins&ure  BruchMr^  J.  pr.  Gh.,  IviL  6,  1852.     G^oretinie 

Add.    Brucknerellite  Jkma. 

Crystallizable  in  white  needles  from  an  alcoholic  solution*  Dissolves 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling.  7 

Oomp.— 014  H44  0ai  Br&dcner,=Oarbon  62-61,  hydrogen  9*66,  oxygen  27*83=100.  The  lead 
salt  aiforded  Carbon  43-36,  hydrogen  6*59,  oxyd  of  lead  34*58,  oxygenTl5*47]=100. 

Obs« — Separated  from  the  yellowish-brown  brown  coal  of  Qesterwite.  See  iMOOOfPsaaaamt  p. 
743. 

824.  SnOOINSXiUTB.  [Snooinum]  rertitur  [by  distillation]  partim  in  oleum  sni  odkiris, 
partim  denique  in  eandidum  quiiddam  et  tmua  quod  similitadinem  quandam  gerit  spedemqua 
sails,  Agric^  Nat  Foss.,  238,  1546.  Flos  Suodni  Libav.,  Alchem.  Tract,  399,  1697.  Socdius 
Acid.    Buodnellite  Ikma. 

Orthorhombic.  I A  7=120°  18',  O  A  1=129*^  46' ;  a  :  J  :  c=l-0425  :  1 : 
1-7426,  Eamm.    1 : 1,  ba8.,=100°  80',  macr.,  186°,  brach.,  96°  22'. 

H.=l.  G.=l*56.  Lustre  vitreous.  Colorless  or  white.  An  aromatic 
odor.    Soluble  in  water. 

Oompri--64  H«04«sCarbon  40*7,  hydrogen  51,  oxygen  64-2=100.  Bvaporates  at  a  low  tem- 
perature, and  on  cooling  condenses  in  crystals.  ♦ 

Oba^^Biists  in  amber,  constituting  2i  tq  6  p.  c  of  the  mass,  and  easily  obtained  Ihsa  it  by 
distillation.  Its  presence  ready  formed  in  this  resin  is  shown  by  the  &ct  that  it  may  be  separated 
either  by  water,  ether,  or  alkalies,  the  amber  being  left  after  the  trealment  without  its  auodnic  aoid. 

826.  RBTZHBUfTB.  JPofirt  of  Bright  Yellow  Loam  (fr.  BoTey)  so  satorftted  with  petioleaiD 
that  it  bums  like  sealing-wax,  J,  MiUes,  PhiL  Trans.,  li.  586,  1760 ;  Bitumen  flxim  Bovey,  Betin 
asphaltum,  ffakheH  lb.,  1804,  402;  Betinite.  Besin  of  Betin  Asphalt,  Betinic  Acid,  J.  K  WL 
•ToAiMtoii,  PhiL  ICag^  IIL  xii  660^  1638.    BetineUite  i^ttfio. 
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Eesin-like.  Light  brown.  B^ns  to  mdt  at  131^  0.,  is  perfectly  flnid  at 
160®,  and  gives  off  a  resin-like  odor  at  100®  0.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Oomp^^.  ratio  fbr  6,  H,  0=:21  :  28  :  3.    AdaIjsIb:  Johnston  (L  a): 

0  76-86  H  8-75        0  U'89=100. 

Johnston  deBcribes  salts  of  retinic  add  with  silyer,  lead,  and  lime. 

Obs*— The  retinasphalt  of  Hatohett,  from  tiie  Tertiary  ooal  of  Borey  in  DeYonshire,  from 
which  aloohol  separates  the  above  species,  occurs  in  roundish  masses,  having  H.=:  1^2*5  ;  G.= 
1*185,  Hatchett ;  lustre  slightly  resinous  in  the  fraoture,  often  earthy  eztemafiy;  color  light  yel- 
lowish-brown, sometimes  neen,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  the 
retinasphalt  at  300**  O,  obtained  (L  c.)  53*92  p.  c.  of  resin  solable  in  alcohol,  27*45  of  insoluble 
organic  matter,  and  18*28  of  a8h=100.    The  insoluble  portion  has  not  been  inyestigated. 

Hatchett  found  (L  c.)  regetable  resin  56,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  allndea  to  m  the  name  retinasphaltX  and  earthy  matter  8=99. 

A  retmUefrom  BdUe  afforded  Bucholz  (Schweig.  J.,  i  290,  1811)  91  parts  soluble  in  absolute 
alcohol,  and  9  parts  insoluble.  The  former  gives  a  ydlowiBh-brown  deposit  on  dttntion,  and  is 
more  soluble  in  boiling  dilute  alcohol  than  in  cold;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine. The  loiter  is  also  insoluble  in  ether.  Both  are  sdnble  in  alkalies,  whi<^  would  seem  to 
indicate  that  they  are  add  in  their  relations. 

The  resin  fyises  with  more  diflScnlty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatic  odor.  By  distOlation  yields  a  brown  thick  oil,  some  water  containing  a  littie 
acetic  acid,  besides  carbonic  add  and  carburetted  hydrogen. 

826.  IX>PKiBB2TB.    Bopplerit  iTotd,  Ber.  Ak.  Wien,  iL  287, 1849,  111  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brown- 
ish-black, with  a  dnll  brown  streak  and  greasy  sabvitreous  lustre;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.=1089,  FcBtterle.  After  drying,  fl.=2-2-5,  G.=1466, 
and  Instre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.    Tasteless.    Insoluble  in  alcohol  or  ether. 

Oomp.,  eta— Batio  for  6,  H,  0,  near^  10 :  12 :  5,  from  analyses  2,  8.  An  add  substance,  or 
mixture  of  diSbrent  adds,  related  to  humic  add.  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  iL  287, 
1849) ;  2,  8,  F.  Kfthlbeig  (Jahrh.  G.  Reidis.,  xv.  288,  1865) : 


0 

H 

0             N 

1.  Aussee 

2.  »* 

3.  Obb&rg 

51-09 

55-94 

(1)  56-68 

5-29 
5-20 
5-58 

42-69        1-03= 100  .Schrotter. 
38-86       =100  Muhlbeig. 
37-79       =100  Muhlberg. 

From  No.  1,  5*86  of  ash  are  ezduded ;  fh>m  No.  2,  6'18 ;  fh>m  8,  5  to  14-2  p.  e.  AH  were  dried. 
Schrdtter  found  the  loss  of  water  78*5  p.  a ;  and  Kiihlberg,  at  110°  0.,  for  Na  8,  20*04  p.  c.  for 
an  air-dried  spedmen;  for  8,  81*8  p.  a  for  a  jelly-like  specimen,  and  19*7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs.~Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  AppemBeU,  and  Obbiirg, 
near  Stansstad  in  Unterwalden,  Switserland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

G.  W.  Gihnbel  has  referred  here  (Jahib.  Min.  1858,  27S)  a  substance  from  a  peat-bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless;  on  drying  in  ihe  air  it 
resembles  compact  coal,  is  brittle  and  ydyet-black,  and  has  H.=2'5,  G.= 1-489,  lustre  yitreous, 
with  powder  brownish-blade.  The  air-dried  material  loses,  at  80"  C,  12  pw  a  of  water.  Unlike 
dopplerite,  it  boms  with  a  bright  yeUow  flame,  is  partial^  soluble  in  alcohol,  and  the  alcoholic 
solntion  alSbrds  a  resin  (Kenng.  Ueb.,  1858^  142). 

A  pitch-black  coal-like  substance  from  ihe  peat-beds  at  Eolbenmoor,  near  Berchtesgaden,  the 
same  that  are  described  by  OCimbel,  related  to  dopplerite  in  composition,  and  in  nci  hwming  with 
a  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analysed  by  0.  Gilbert 
Wheeler  (priy.  oontrib.,  dated  Nuremberg,  Jan.  28,  1866X    It  afforded  him : 
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0  00*98        H6-86       N  3*74        0  86*14        aah  8*78=100. 

It  appean  to  be  the  aame  snbstanoe  that  la  here  pertia]^  described  by  GfimbeL 
Mr.  Wheeler  obaeryea  that  it  is  found  imbedded  fai,  and  entirelj  auiroaiided  bgr,  the  peat ;  and 
apedmena  show  well  the  transition  fh>m  peat  to  the  ooal-like  aubatanoe. 

« 

837.  KZIXiAMBUiITB.    FM  of  Melanchym  of  iToMi  (see  p.  744).    Ifelanellite  23toi& 

Black  and  gelatinous,  as  obtained  by  Bochleder.  Separated  from  rocJi- 
lederite,  or  the  resinons  ingredient  of  melanchjme,  by  dissolving  the  latter 
out  by  means  of  alcohol. 

Oonm  •lo.— The  jeDy-like  maaa  gave  on  analjsia,  Ourbon  67*14^  hydrogen  4-70,  OKj^ea 
28*07=100,  oorTeapon<ung  to  the  ratio  48  :40  :  15=Carbon  67*3,  hydrogen  4-7,  oxygen  28-0= 
100.  The  ratio  48 :  40 :  16=12  :  10 :  4  affbrda  the  percentage  0  661,  H4*«,  O  20-3=10a  Tte 
aubatanoe  ia  regarded  hy  Bochleder  aa  an  add  related  to  uhnic  add.  Bnt^  aa  ft  was  not  eomWiwid 
with  a  base  berare  analyaia,  there  ia  no  proof  of  ita  purity. 

On  the  kwaUly  and  material  affording  thia  add,  aee  BocHLBDmm,  p.  744. 


IV.  SALTS  OF  OROAKIO  ACIDS. 

828.  MBXXITB.  Honlgatein  (fr.  Thnringia)  TTtfm.,  Bergm.  J.,  1789,  L  380,  39S.  HonigstPJi 
Earst^  KuB.  Lealc,  it  P.  1,  SSfi,  lt89.  Suodn  transparent  en  oriataoz  octa^drea,  Pterre  de 
miel,  V.  Bom,  Gat  de  Baab,  iL  90, 1790.  MeUitea  Gmdin,  Uxol  8yst,  iii  282,  1793.  Mdfilite 
Kirwam,  Mhi.,  ii.  68,  1796.  MeUite  K,  ill  1801.  Honigatein,  MeUUthoB,=Hoaigste&ii8iiB« 
(Addum  m6lUlthicam)+Alaunerde+Waaaer,  Klapr^  Ak.  Berlin,  1799,  Beitr.,  ilL  114,  180L 

Tetragonal.  Oa1=38*'  29';  a=0-74644:6,  Kokscharof.  Occurs  in 
octahedrons,  with  often  the  planes  i4  truncating  the  basal  angles,  and 
sometimes  the  terminal  angle  and  basal  edges  truncated,  the  occurring 
planes  being  (?,  /,  i-i,  1.  1  A  1,  pyr.,=118°  16',  basal,=93°  1^' ;  1  a  »-i= 
121**  52'.  Cleavage :  octahedral,  very  indistinct  Also  in  massive  nodules, 
granular  in  structure. 

H.=2— 2-5.  G.=l-65— 1-66;  1*686— 1*642,  Eenngott  Lustre  resinous, 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish; 
rarely  white.  Streak  white.  Transparent — ^translucent.  Fracture  con* 
choidaL    Sectile. 

Oomp^— Si  S*+ 18  d^MeOitic  add  40-68,  alumina  14S2,  water  4615.  Analyses :  1,  KUmroth 
(Beitr.,  iil  114);  2,  Wohler  (Pogg.,  vil  826) ;  8,  J.  v.  Hjenkof  (Kokach,  iiL  217):  ^^ 

KeOHioadd    48  41*4  42*36 

Alumina         18  14*5  14-20 

Water  88=rl00K.        441s:100W.       44*161. 

Pyr.,  etc.— Whitens  in  the  flame  of  a  candle,  but  does  not  take  Are.  Diaaolves  in  nitric  aad; 
decompoaed  by  boiling  water.    In  a  matraaa  yielda  water. 

Oba.— Occnra  in  brown  ooal  at  Arten  in  Thuringia ;  at  LnaohitE  near  BHin  in  Bohemia;  near 
Wakshow  in  ICorayia;  in  the  Gk>7t  of  Tula,  Bnaaia  in  Europe ;  Nertsdiinsk,  beyond  Lake  Baikal 

829.  FlGOTETB  Johnston  (PhiL  Mag.,  III.  zrii.  382).  A  salt  of  iJnmhia  and  an  organw  aoid  called 
mudeeoous  add  by  Johnston.  Oomposition  4  Sl+6«HioO«  (the  add) + 27  Bl  Foraied  on  granite, 
inOomwall,ftomtheactioQOfwotTegetation.    Beportod  alao  from  Wicklow  (Oh.  Gas.,  1852,878). 

829 A.  Oaauno  GUus  or  laov.  KatlYe  compounda  of  iron  and  organic  adds  haye  been  indicated 
by  Beneliua  and  other  diemists  as  oommon  in  marshes.  But  none  of  them  has  yet  been  properiy 
inyestigated,  the  kinds  of  acids,  as  well  as  the  proportions  of  add  to  bases,  being  undetermined. 
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APPENDIX  TO  HYDROCARBONS. 

SaOu  ASPHALTUIC  'AepXrpf  ArisloL,  Sirdbo,  IXosc^  etc  Bitamen  PIhl,  zzxy.  61.  Asphalt^ 
MLMTtl  PIteli.  Asphalti  fiergpecb,  Br^^wdi,  CfentL  Asphalte,  Bttome,'  I\r.  [For  bjil  of 
PttteaphaH  or  Ifiaerml  Tar  (Bergtbeer  Ofrm.),  see  p.  728.] 

Asphahiim,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  wmch  are  oxygenated.    Its  ordinary  characters  are  as  follows  : 

Amorphons.  Q.=l— 1-8:  sometimes  higher  from  impurities.  Lustre 
Uke  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90°  to  100°  C,  and  bums  with  a  bright  flame. 
Scduble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  oommcmly  partly  m  alc(^ol. 

The  more  sohd  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (d. 
728),  and  through  these  there  is  a  gradation  to  petroleum.  The  fluid  kinds 
ehanm  into  the  solid  by  the  loss  of  a  yaporizabie  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  flrst  in  a  loss  oi  hydrc^en, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oonp.— The  action  of  heat,  alcohol,  ether,  naphtha,  and  oQ  of  turpentine,  as  weD  aa  direct 
analyaea,  ahow  that  the  so-oaUod  aaphidtam  from  different  localitlea  ia  rery  varicxis  In  compoei- 
tkm.  Yet  tiie  troe  composition  ia  not  known  of  any  one  of  them.  It  haa  been  ahown  only  that 
the  fidlowing  are  the  daaaea  of  ingrectteita  present: 

A.  Oa§  TaporisaUe  at  about  100"*  a,  or  b«low;  sparingly  preaent,  if  at  idL 

K  Esavff  oOf.  probably  of  the  Plttolium  or  PoUolene  groups  (pp.  728,  t29);  yaporizabie  between 
100*  and  250**  OL;  constituting  sometimes  85  p.  c.  of  the  mass. 

0.  Betmt  soluble  in  akohoL 

D.  Solid  aaphaU-Uke  9ubetanee  or  mManoes  aohbie  in  ether  and  not  in  akohol;  blade,  pitch-like^ 
IkMlrous  in  fracture ;  15  to  85  p.  c. 

B.  Bhek  or  browniaMhdc  stManee  or  suUktncea  noi  $olvhle  eUher  in  alcohol  or  other;  aimilar  to 
D  in  oolor  and  appearance,  Eersten;  brown  and  ulmin-like,  Vaickel ;  1  to  t5  p.  c. 

P.  Nitrogenous  substances ;  often  aa  much  as  corresponds  to  1  or  2  p.  a  of  nitrogen. 

Booasingault  attempted  an  inreetigation  of  the  composition  in  18^7  (Ann.  Oh.  Phrs.,  hadr. 
141X  and  arrired  at  the  coodnsion  that  there  were  two  prindplee  preaent;  one  pdrome,  an  ofl, 
tbe  oOier  aapkaHimt,  a  adkL  and  condnded  that  all  a^ihalta  were  mixtnrea  of  theae  two  in 
dUhraot  pfoportkma.  But  his  jMlrvtoM^  aa  already  obaenred,  is  beyond  ({uestion  a  mixture 
of  oQa;  and  his  otpAotofie  needs  much  more  iuTOstigation.  His  special  examinations  on  this 
point  were  made  only  on  iStue  aaphalt  of  Bechclbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  aa 
nochingwaagiTenoffat  100*  a;  (2)85*4p.c.  of  heavier  oil,  orhiajMlrvtaM,  TaporlM  between  100* 
and  230'  a  (B);  and  (8)  14*6  p.  o.  of  a  blade,  luatrous,  aaphalt-like  aoUd,  hia  aefhaUene,  soluble 
in  sAen  oil  of  turpentUie,  and  fatty  oOa,  but  not  in  aloohol  (D).  AsphaHene  was  the  solid  sub- 
itaaoe  after  aulijeoting  the  asphaltum  to  a  temperature  of  250*  0.  in  a  hot  oQ-bath. 

(Bouadngault  haa  been  Quoted  by  Beraeliua,  Kersten,  BaaaBelabefgi  and  othera,  aa  making  the 
asi^teM  not  aofaible  in  ether,  but  he  exmeaslr  mentions  its  aohibffity.  He  alao  atatea  earlier 
tiiat  the  mam  of  the  asphalt  waa  laikoUy  aomble  m  ether;  and,  also,  that  he  naed  ether  to  aeparate 
it  from  the  innrarities  present,  after  n^ioh  kind  of  purifloation  it  burnt  without  residue.) 

Boii8Binganh*a  analyisia  of  asphahene  afforded : 

OtfboB  75-0  Qydrogen  0*9  Oxygen  14-8=:99-7 ; 

gfring  the  ratio  for  6,  H.  0=40 :  04 :  0.    He  doses  the  paper  with  his  analysis  of  an  asphalt 
(the  maaa)  from  Oaxitambo^  aa  fUkyws: 

0  75*0  H0*5  O15*5n:100; 

and  remaiks  on  Am  near  approadi  of  this  al^iah  in  composition  to  aepkaikne.    But  in  1840 

?L  &,  Ixxifi.  444)  he  gives  two  new  analyses  of  the  Oaxitambo  asphatti  in  whidi  he  obtafaied  only 
*65  of  oiygen  and  nitrogen  (see  anaL  7,  bdow);  and  adds  that  '*his  eariiar  analysis  was  made 
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bj  the  mefbod  ordinarOj  followed  at  that  time,  bj  which  method  he  was  neyer  able  to  obbun 
more  than  76  p.  a  of  carbon.'*  The  remark  TirtuaUj  concedes  the  inaocuracf  of  the  aulym  abo 
of  asphaltene,  or  at  least  gives  snfflcient  oooasion  for  a  yerj  large  doabt.  No  special  mention  is 
made  hi  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  giTen  of  peMm  fhn 
the  locslitY. 

Kendtvich,  in  an  mveetigation  of  aa  asphalt  from  Peklenlcza,  Austria,  foond  it  to  ooDSKt 
almost  solely  of  aaphqUene,  that  is,  it  was  soluble  in  ether  and  not  fa  aloohol;  and  in  1643  (Jabti. 
G.  Beiehs.,  ril  748)  obtained  for  it  nearly  the  composition  of  aai^ialtene  (or  C  fS'tt,  H  llDl, 
O  16-48);  but  m  1847  (Haid.  Ber.,  iiL  971)  he  rejects  his  eariier  resnlta,  and  states  that  tbe 
mineral  contained  no  WBygen,  and  was  essentiany  identical  in  oomposltion  with  petndene,  as  Rated 
on  p.  780. 

Other  analysts  have  not  afforded  more  satisfiictory  results.  Part  have  been  contented  iritk 
analyses  of  the  undivided  mass;  while  others  have  ascertained  the  portions  sdnhle  in  diflbicDt 
menstrua,  without  ascertaining  the  ccnstttneats  of  the  substances  obtained. 

The  foUowhig  table  contains  the  proportions  of  the  ingredients  A,  B,  O,  D,  E,  alxrre,  in  a  fev 
asphalts.  The  letters  E  and  A,  io  connection  with  the  statement  of  the  sohibflity,  stand  fff 
tOier  and  akohoL  1,  Boussingault  (I  c.) ;  2,  Kersten  (X  pr.  COi.,  xzzy.  271) ;  8,  4.  Vokkel  (Abl 
Gh.  Pharm.,  LcxxTii.  189);  5,  Elaproth  (Beitr.,  iiL  316);  6,  Keyrao  (J.  d.  Fhyv.  xoix.  118);  T, 
Hermann  (J.  pr.  C&l,  lodiL  232);  8,  Kendtrich  (Haid.  Ber^  L  &): 


A.  Light    B.  Heavier 
oils.            oUs. 

1.  Beohelbronn                    0              86-4 

2.  Braasa,  Dalmatia              60 

3.  Dax                                     very  iittfe 

4.  Travers,  near  Kenfdiatel          '* 

6.  AlbanU                             0                 0 

0. 

Beshi. 

I'-O 
0 

D.SoLfaiE. 
InsolinA. 

14-6 

2(H) 
abouihaHf 

aa 

KlnsoL 
InKftA. 

0   =100BooMibis«ft 
74-0=100  E0»«nL 

««     '      VoIckeL 
0           Elaproth. 

6.  Bastennes 

7.  Tsdietschna,  Oaucasus 

8.  PeUenicaa 

11-2 
tract 

two  thirds 

0      -        «8-8 
^         off 

aihkrd        Heym 
0  =100Hennana. 
0            EendtTidL 

Elaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  aloohol,  and  to  dissoNv 
completely  in  ether,  like  that  of  Peklenicca. 

It  is  probable  that  the  material  insoluble  m  both  alcohol  and  ether  (column  E,  shoTe)  ifl  ^ 
always  of  the  same  kind.  That  from  the  Brasza  asphalt  (anaL  2)  was  black  and  hifltroo, 
asphalt-like ;  while  that  of  Dax  (anaL  8)  was  brown,  and  ulmin-Uke. 

Ultimate  analyses  of  different  asphalts  have  afforded  the  following  results:  1-8,  Ebehoa 
(Ann.  d.  IC,  zv.  628) ;  4,  6,  Begnault  (Ann.  d.  IL,  m.  zlL  161);  6,  ^etherill  (Trans.  Am. M 
Boo.  Philad.,  1862,  368);  JT,  Bousshigault  0.  c,  IxzxiiL  444) : 
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1.  Bastennes 

78-50 

8-80 

[2*601 
[10-84 

1-66 

2.  Font  dn  (^teon 

76-18 

9-41 

8-82 

8.  Auvergne 

77-64 

7-86 

[8-86 

1-02 

4.  Abruni,  Italy 

67-48 

722 

[«-98l 

1-87 

6.  Cuba 

81*46 

9-67 

[8-97] 

6.     " 

82-34 

9-10 

r6'26l     1-91 

7.  Oaxitambo 

(1)  88-66 

9-69 

r 

l^] 

8^46=100  1 
1-80=100  Bbehaen. 
5*13=100  Bbetaneo. 
— =rl00  BegnauH. 
— =100  Begnault 
0-40=100  WetheriO. 
— *=100  Bonssbgaslt 

The  most  of  these  anslyaes  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  partieular  age.  Tlie  most  abondaat  depo^  p 
superfidaL  But  these  are  generally,  if  not  always,  connected  with  rook  depositi  tfxdasa^ 
some  kind  of  bituminous  material  or  vegetable  remains  (seep.  725). 

Some  of  the  noted  localities  of  asphaltum  are  the  region  of  the  Bead  Sea,  or  Lake  AsphdoM 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  li  m.  in  cirmt 
which  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  boidetB  o^r,  a 
breadth  of  f  m.  oovered  with  the  hardened  nitoh  with  trees  floori^bmg  over  it;  aad  about Foi» 
La  Braye,  the  masses  of  pitch  look  like  bla(«  rodcs  among  tiie  foliage;  at  various  places  m^ 
America,  similar  lakes,  as  at  Cazitambo  (not  Ooxitambo),  Peru,  which  is  used  at  P^^.^^ 
ooast  (under  the  equator),  for  pitching  boats,  eta;  at  Berengela,  Pern,  not  ftr  from  Aiical^), 

'        "'     la.  near  the  coast  of  81  BarbanL  aa  area  of  sod^ 


where  it  is  put  to  the  same  use;  in  (California,  near  the  coast  of  St  Barbara,  aa  area  < 
aores;  fai  a  large  bed,  near  Avk>na  in  Albania  (G.=l-206).  Also  in  smaller  quantitiea,  mw^ 
disseminated  through  shale  and  sandstone  rocks,  end  oocaskynally  limestones,  or  ooOeeted  u 
oavitiea  or  seems  in  these  rooks;  near  Matlock,  Derbyshire,  in  stalaatMo  masses;  Boldk*  vm 
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in  Cornwall;  Haughmond  Hill  In  Shropshire;  at  Bastennes  and  Daz,  Dept  of  Landes,  constitu- 
ting B  p.  c.  of  a  sandy  deposit ;  Val  de  Travers,  Neuchatel,  Impregnating  a  bed  in  the  Cretaceous 
formation,  and  servinR  as  a  cement  to  the  rock,  which  is  used  for  buildings;  Impregnating 
dolomite  on  the  island  of  Brazza  in  Dalmatia ;  in  the  Caucasus ;  in  gneiss  and  mica  schliit  in 
Sweden. 

The  following  subetaoces  are  doeely  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter- 
mined carbohydrogens. 

880A.  Grahaiosb  Wwrta.  (Cool  or  Asphalt  Le^,  Proa  Am.  Phil.  Soc.  Philad.,  iz.  183,  1863 ; 
arahamite  Wuriz,  Rep.  Miu.  Format  in  W.  Virginia,  1865,  Ajn.  J.  Set,  II.  zlii.  420,  1866.) 
Resembles  the  preceding  in  its  pitoh-black,  lustrous  appearance;  H.=2:  G. =1*145.  Soluble 
mostly  in  oil  of  tur^tentine ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon*  No  action  with  alkalies  or  hot  nitric  or  muriatic  add.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  YirginiSf  about  20  m.  in  an  air  line  S.  of  Parkersburg,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  uo  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fhicturing  as  a  result  of  contraction  iii 
the  material,  the  structure  being  vertioal  to  the  sides  of  the  vein. 

8306  Albkbtite  em.  (Melan-Asphalt  WetheriU,  Trans.  Am.  PhiL  Soa  FhOad.,  1852,  353.) 
Differs  from  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imperfect  fusion  when  heated.  It  has  H.=l— 2;  G.= 1*097;  lustre  brilUant,  pitch-like;  color 
jet-black.  Softens  a  little  in  boiling  water;  in  the  flame  of  a  candle  shows  incipient  fusion. 
Aooording  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol;  4  p.  a  in  ether ;  30  in  oU 
of  turpentine. 

WetheriU  obtained  in  an  ultimate  analysis  (I  c.)  Carbon  86*04,  hydrogen  8-9A,  oxygen  1*97, 
nitrogen  2*98,  S  tr.,  ash  0*10r=100.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Ethylene  series  hare  been  obtained  by  Warren. 

Occurs  filling  an  irregular  fissure  in  rocks  of  the  Subcarboniferous  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  Its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  ScL,  IL  xxxix.  267. 

830C.  PiAUZiTB  (Betinit  von  Piauze,  Piauzit,  Said.,  Pogg.,  IxiL  275,  1844).  An  asphalt-Uke 
substance,  remarkable  for  its  high  melting-point,  315°  C.  It  occurs  slaty  massive ;  color  browniah- 
or  greenish-black;  thin  splinters  oolophonite-brown  by  transmitted  light;  stiidak  light  brown, 
amber-brown;  H.=l*5;  G.=l"220;  1*186,  Kenngott 

After  melting,  it  bums  with  an  aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohol  Heated  in  a  glass  tube  a 
yeUowish  oily  fluid  is  distilled,  having  an  acid  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Gamiola ;  on  Mt  Chum,  near 
TiifiTer  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  mjuk  resembles  a  black 
lamellar  coal  (Keungott,  Jahrb.  G.  Beichs.,  91,  1856). 

830D.  BEBSXOSLrri  Johnston,  PhiL  Kag.,  m.  xiii  329,  1888.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.    Powder  yellow.    Lustre  of  surface  of  fracture  reshious. 

Analysis:  Johnston  (L  a) :  0  72*47,  H  9  20,  O  18*33=100,  corresponding  to  the  ratio  fore,  H, 
O,  40  :  62  :  8.  Forms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporation 
the  resin  obtained  has  a  dear  red  color,  and  remains  soft  and  viscid  at  the  ordinary  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  flision  for  some  time 
at  100°  C,  this  odor  is  succeeded  by  an  agreeable  one ;  on  cooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St  Juan  de  Berengela,  about  100 
m.  from  Arica^  Peru,  and  is  used  at  Arica  for  paying  boats  and  vessels. 

831.  MINBRAIi  OOAXi.     'Ai'tfpavcvrA  i'Sva  reSy  rote^rotv  yrit  vXioif  f^'^  ^  Mwvoi  [=Coal-llke  SUb- 

stances  which  have  in  them  more  of  earth  than  of  smoke  or  fire]  ArialoL,  McrcwpoXoy.,  iv.  9. 
'Ev  (u  (river  Pontus  in  Thrace)  rtv»i  XiOovs  oi  irafayrai  [^Certain  stones  which  bum]  AristoLf  Hc^l 

Gdv/i.  'Axovcfi.,  O,  115.     OSf  Si  KoXoiatp  «Mdf  lk$pans  rdv  BfwtrofLivtav  (?  ifivrroftivwi/)  Stdi  Tii¥  x^^'f 

ti»t  yfu&if,  eta  [=Thofle  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  wiU  kindle  and  bum  like  charcoal]  (fir.  Liguria),  Theophr.,  xvL  (in  Schneider's  edit),  316 

B.O.     'Cyioi  Si  r&v  Bpav^niif  aytfpcurvivrai  rH  «<rf«ci  iciil  Siofiifovvt  trXdta  j(ip6¥ov  [=Some  brittle  StonCS 

become  by  burning  like  glowing  coals,  and  remain  so  a  long  tune]  (fr.  Bena  in  Thrada,  and*  th» 

48 
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pfomontory  of  Erineas)  Theophr^  ziL  GpMror  UBh  Ari&M.  TaYyirm  \tB^  8trv^  V^y*rm 
yiOfti,  OfMiaf  >(9«(,  Dioee.,  r.  146,  146.  Thrados  lapis,  Gemma  Sammothrada,  PtnL,  Txrifi  10, 
xzxriL  67.    Gagates  PUfk^  xzxtL  84.    8teiiik<^e  OemL    Hoollle,  OhaiboQ  Ibtifle,  >V. 

Mineral  coal  is  made  up  of  diflTerent  kinds  of  hydrocarbons,  with  perhaps 
in  some  cases  free  carbon ;  but  the  species  have  not  yet  been  investigated. 

The  distinguishing  characters  of  mineral  coal  are  as  follows : 

Compact  massive,  without  crystalline  structure  or  cleavage ;  sometimeB 
breaking  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  a 
cleava^  structure.  Sometimes  laminated;  often  faintly  and  delicatelj 
banded,  successive  layers  differing  slightly  in  lustre. 

H.=0-5— 2-5.  G.=l— i-80.  Lustre  dull  to  brilliant,  and  either  earthy, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  am] 
occasionaUy  iridescent ;  also  sometimes  dark  brown.  Opaque.  Fracture 
conchoidal — uneven,  brittle;  rarely  somewhat  sectile.  Without  taate, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  excepting  at  tne  most  2  or  3  p.  c.  (rarely  10  ?) ;  usually  less  this 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Infusible  to  subfusible ;  Iwt 
often  becoming  a  soft,  pliant,  or  paste-like  mass  when  heated.  On  distil- 
lation most  kinds  i^ora  more  or  less  of  oily  and  tarry  substances,  which  are 
mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  yariationa  depend  partly  (1)  on  the  amount  of  the  Tolatfle  ingredients  afforded  oi 
destmctiTe  distillation ;  or  (2)  on  the  nature  of  these  volatile  compounds,  for  ingredients  of  nste 
.oompoeition  may  differ  widely  in  volatilityi  etc. ;  (S)  on  atmcture,  lustre,  and  other  phjsol 
•oharacters. 

1.  Anthraoitb  (Anthracit  KanL,  Tah^  68,  96,  1808.  Glanzlcohle  G<mL).  H.=2— 2-5.  a= 
a*82— 1-7,  Pennsylvania;  1*81,  Rhode  Island;  l-26~-l'86,  South  Wales.  Lutitre  bright,  oAa 
frabmetallic,  iron-black,  and  frequently  iridescent  Fracture  conchoidal.  Volatile  matter  afkv 
drying  3  to  6  p.  c.    Bums  with  a  feeble  flame  of  a  pale  color. 

The  anthraoitea  of  Pennsylvania  contain  ordinarily  86  to  93  per  cent  of  carbon ;  thoat  d 
floath  Wales,  88  to  96 ;  of  France,  80  to  83 ;  of  Saxony,  81 ;  of  aouthem  Russia,  sometiiDM  M 
percent 

Anthracite  graduates  into  bituminous  coal,  becoming  lesa  hard  and  ^rmtainStig  more  votal3i 
matter ;  and  an  intermediate  variety  is  called /ree-^Mmtn^  anthracite. 

2.  Native  Coke.  More  compact  than  artificial  coke,  and  some  varieties  afford  consideraMi  lifts* 
men.  From  the  Edgehill  mines,  near  Richmond,  Va^  according  to  Genth,  who  attributes  iu  crv 
^  to  the  action  of  a  trap  eruption  on  bituminous  coaL 

BiTCTMiNOUS  COAIA  (Sohwarzkohle  Bausm^  Handb.,  73,  1818.  Stehikohle  pt  Germ.).  Vwia 
the  head  of  Bituminous  Goals,  a  number  of  kinds  are  mduded  which  differ  strikingly  in  tbeadifiB 
of  heat,  and  which  therefore  are  of  unlike  constitution.  They  have  the  oommon  charactentie  tf 
burning  in  the  fire  with  a  yelk>w,  smoky  fiame,  and  giving  out  on  distillation  hydrocarboa  cb 
or  tar,  and  hence  ^e  name  bitwninoua.  The  ordinary  bituminous  coals  contain  from  5  to  U 
p.  a  (rarely  16  or  17)  of  oxygen  (ash  excluded);  while  the  so-called  browf^  coal  or  UgMk  a» 
tains  from  20  to  36  p.  a,  after  the  expulsion,  at  100°  0.,  of  16  to  36  p.  o.  of  water.  The  maaA 
of  hydrogen  in  ea<ui  is  from  4  to  7  p.  a  Both  have  usually  a  bright,  pitchy,  greasy  l»fi> 
(whmioe  often  called  P^chkohle  in  QermanX  a  firm  compact  texture,  are  rather  fra^^  comptfi^ 
with  anthracite,  and  have  G.=l*14 — 1*40.  The  brown  coals  have  often  a  brownish-bUck  eder, 
i^ience  the  name,  and  more  oxygen,  but  in  these  respects  and  others  they  shade  into  or&tf7 
bituminous  coals. 

The  ordinary  bituminous  coal  of  Pennsylvania  has  G.=:1'26 — 1*37 ;  of  Newcastle,  England.  I'T ; 
of  Scotland,  1'27— 1*32;  of  France,  1*2— 1 '3  8;  of  Belgium,  1*27— 13.  The  most  prominent  ktadi 
are  the  following: 

3.  Gaexko  Goal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi-visoid  in  the  Arl 
This  softening  takes  place  at  the  temperature  of  incipient  decomposition,  and  is  attended  with  the 
eaoape  of  bubbles  of  gas.  On  increasing  the  heat,  the  volatile  products  which  result  from  tbe 
ultimate  decomposition  of  the  softened  mass  are  driven  oflt^  and  a  coherent,  grayish^bladc,  oeOnlB, 
or  fritted  mass  (oohe)  is  left  Amount  of  coke  left  (or  part  not  volatile)  varies  finom  60  to  85  p  e- 
Aoakingooal  will  k>8e  its  caking  quality  if  kept  heated  for  2  or  3  hours  at  300*  0.,  and  i 
4m.  mere  exposure  for  a  time  to  the  air. 
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4.  KoK-CisiNa  OOALi  Like  the  preoedlng  in  all  external  characters,  and  often  in  nltlmate 
composition ;  but  burning  freely  without  softiening  or  any  appearance  of  incipient  fusion.  Per- 
centage of  volatile  niatter  same  as  for  caking  coal,  but  the  coke  is  not  a  proper  coke,  being  in  pow- 
der, or  of  the  form  of  the  original  ooaL 

There  are  all  gradations  between  caking  and  non-caking  bituminous  coals.  In  external  char- 
acters the  two  kinds  are  alike.  They  often  break  into  layers :  and  there  is  besides  a  horizontal 
banding  arising  from  a  succession  of  yery  thin  non-separable  layers,  slightly  differing  hi  lustre  or 
shade  of  color.  Cherry  eoal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn- 
ing rapidly,  while  «p/tn<  or  haird  ooal  ignites  less  readily,  bums  less  rapidly,  owing  to  the  smaller 
amount  of  Tolatile  matter.  Goals  which  do  not  cake  on  burning  are  called  fn&^ming  coals, 
while  the  caking  are  called  binding  coals. 

5.  OakkkIi  Goal  (Parrot  Goal).  A  variety  of  bituminous  coal,  and  often  caking;  but  differing 
horn  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  on 
distillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces ;  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
volatilised  hidudes  a  large  proportion  of  burning  and  lubncating  oils,  mudi  larger  than  the  above 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  Qie  manufacture  of  sudi  oils.  It 
graduates  into  oil-producing  ooaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  Parroi  coal  is  a.  cannel  firom  near  Edinburgh,  which  bums  with  a  craddmg  noise,  whence 
the  name  (Percy) ;  and  Horn  coaJt^  a  kind  from  South  Wales,  which  emits  when  buming  something 
of  the  odor  of  buming  horn. 

6.  TOBBAVIT&  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustre, 
having  a  subconcholdal  fracture ;  H.=2'25  ;  Q.=l-17— 1*2.  Yields  over  60  p.  c.  of  volatile  mat- 
ter, and  is  used  for  the  production  of  buming  and  lubricating  oils,  paraffin,  illuminating  gas. 
Named  from  the  locaUty  at  Torbane  Hill,  near  Bathgate  in  LtnlithgowsMre,  Scotland.  Also  csSUed 
Boghead  Cktnnel  (see  p.  742). 

7.  Bbown  Goal  (Braunkohle  Germ.^  Pechkohle  pt  Chrm,^  Lignite).  The  promment  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a  laige 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt  Germ.% 
but  often  rather  dull  and  brownish-black.  G.=l*16— 1*3 ;  sometimes  higher  from  impurities.  It 
is  occasioniUly  somewhat  lamellar  in  stmcture. 

Brown  coal  is  often  called  iignite.  But  this  term  is  sometunes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
texture,  and  taking  a  good  polish,  whence  its  use  in  jewelry. 

8.  Eabtht  Bbown  Goal  {Erdige  Braunkohle)  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  ooaL  But  it  is  in  general  not  a  trae  coal,  a  considerable  part  of  it  being 
soluble  in  ether  and  benzole,  and  often  even  in  alcohol ;  besides  affording  largely  of  oils  and 
para£Qn  on  distillation.  For  a  notice  of  "  coal "  of  this  kind  see  under  Iauoopbtbitb,  p.  748. 
Such  a  coal  is  sometimes  called  toax  coal  and  paraffin  coal  (Wachfikohle,  Paraffinkohle,  Cfertn,)^ 
See  also  Bathvilutb,  p.  742. 

9.  Mineral  Gharcoal.  Fibrous  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft^  and  soils  the  fingers  like 
charcoal.    One  variety  of  it  is  a  diy  powder. 

Oomp. — Most  mineral  coal  consists  mainly,  as  the  best  dhemists  now  hold,  of  oxygenated  hydro- 
carhona.  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanUe  and  the  sub- 
stance baiOwiUiie  are  closely  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
and  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  The  ordinary 
bituminous  coals  often  have  10  to  16  p.  c.  of  oxygen,  and  may  be  of  analogous  composition,  though 
differing  much  in  the  precise  constitution  uf  these  hydrocarbons,  some  containing  such  as  produce 
a  pasty  fusion  or  incipient  decomposition  when  heated  (caking),  and  others  snch  as  undergo  no 
semi-fusion  (non-caking).  The  brown  coals,  in  which  there  are  20  to  85  p.  o.  of  oxygen,  must 
include  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  exam- 
inations appear  to  show  that  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Besides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  hydiroeaarbona  (that  is,  con- 
tuning  no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — 8  p.  c. )  in 
the  Tyneside  cannel,  while  the  hydrogen  is  as  laxge  in  amount  as  in  any  cannel  or  bituminous  coals. 
And  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pres- 
ent, however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  benzole. 

The  presence  of  free  carbon  is  naturally  inferred  from  the  composition  of  coals  like  the  anthra- 
dtes,  which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily  1*5  to  2-6 
p.  c.  of  each  oxygen  and  hydrogen ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
like  other  coals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Piesberg,  Han- 
over (anaL  4)^  no  oxygen  whatever  was  found,  while  there  were  2*23  p.  c.  of  hydrogen. 
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Tlie  portion  of  ooal  soluble  in  naphtha  or  benzole,  although  small  in  amount,  mdieates  the  pie- 
senoe  of  o^er  hydrooarbons— simple  or  ozjgensted-^ofls  or  resins.  Their  nature  remiins  to  be 
ascertained.  Fyte  obtained  hj  means  of  naphtha,  from  the  Torbane  mineral,  1*2  and  1'4  pL  c, ; 
fh>m  cannel  ooal,  2—4  p.  c. ;  and  fh>m  Newcastle  caking,  in  three  experiments,  4*2,  5%  9'8  p.  c 
of  soluble  material  These  results  do  not  accord  with  the  ordinary  statememts  with  regard  to  the 
iiiBolubiUty  of  ooal,  and  the  subject  needs  far  more  extended  study. 

Under  microsoopic  examination,  when  in  thin  slices,  many  bituminous  coals  (inchiding  nM»t 
cannel  coals,  the  gas  coals  of  Nora  Sootia,  Pelton,  etc.)  are  seen  to  consist  of  three  ki/ub  of  wiaterial, 
as  first  obeerred  by  Button  (GeoL  Soc.  London,  1832-38),  and  further  more  particular^  by  Dr. 
Aitken  of  Glasgow  (Ronalds  t  Richardson,  Ghem.  Techn.,  i  778). 

(1)  An  opaque  black  substance,  which  is  insoluble  in  adds  as  well  as  other  menatrna,  and,  as 
suggested,  may  be  free  carbon  (T).    It  is  stated  to  be  the  nudn  constituent  of  anthracite. 

(2)  A  yellow  or  reddish  resin-like  substance,  which  is  transluoent  or  transparent^  Tolatile  by 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitric  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin  like  material,  Na  2,  may  well  be  a  species  of  the  Succinite  group  (see  above).  la 
many  pitchy  bituminous  coals  it  is  impossible  to  make  out  the  structure  here  described,  oa 
account  of  their  opaci^.  Some  Nova  Scotia  ooal  contains  yellow  matter,  whi<di  is  soluble  ia 
ether,  and  slightly  so  in  turpentine  and  nitric  add;  and  the  same  is  true  of  that  of  the  PeUttm 
coal.    Muiy  brawn  ooals,  as  the  Bovey,  show  the  structure  above  described. 

Goals  often  contain  reains  disseminated  in  visible  points  through  the  mass,  whidi  may  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  present  in  nearly  all  ooals.  It  is  supposed  to  be  usually  combined  wzth  iron, 
and  when  the  coal  affords  ti  rid  ash  on  burning,  there  is  reason  for  beliering  this  true.  But 
Percy  mentions  a  coal  from  New  2^aland  (anaL  18)  which  gave  a  peculiarly  white  ash,  although 
containing  2  to  3  p.  a  of  sulphur,  a  fjEict  showing  that  it  \a  present  not  as  a  sulphid  of  iron,  bui 
as  a  constituent  of  an  organic  compound.  The  discoTcry  by  Ghurch  of  a  resin  oontainxng  sul- 
phur (see  Tasmanitb,  p.  746),  giyes  reason  for  inferring  that  it  may  exist  in  this  coal  in  that 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  posaibla. 

The  presence  ofnUrof/en^  sometimes  2  p.  c,  proTes  the  presence  of  nitrogenous  hydrocarboca,' 
but  of  what  nature  is  unknown. 

The  aboye  reyiew  of  the  composition  of  coal  shows  that  as  yet  yery  little  is  known  as  to  its 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  satisfactory  which  are  not 
carried  forward  by  the  aid  of  the  microscope,  and  by  the  preparatory  separation  of  the  ooal  into 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parls. 

The  impurities  present,  which  constitute  the  aah  of  the  coal,  consist  of  silica  or  quarts,  oxyd  (^ 
iron,  clay,  and  other  aluminous  siliCHtes,  or  such  ingredients  as  make  up  the  mud  and  cday  of  fine 
soil  or  alluyium ;  also  eame  silica,  potash,  and  soda,  deriyed  from  ^e  original  vegetatioii.  The 
ash  in  the  purest  mineral  coal  amounts  to  but  0*26  to  1  p.  a ;  but  in  that  whidi  passes  for  tha 
best  there  are  ordinarily  6  to  8  p.  c. ;  and  in  most  that  is  used  for  fuel  there  are  8  to  16  pL  c. 

Analyses :  ArUhraciie,  1,  Regnault  (Ann.  d.  M.,  III.  xiL) ;  2>4,  HOkenkamp  k  Kempner  (Steink. 
Deutschl.,  il  284, 1865) ;  5,  Regnault  (1.  c.) ;  6,  7,  J.  Percy  (Proa  Qt,  Soc,  1 202,  Metal'gy,  106,  1861). 

Caking  coaL  8-10,  Stein  (Stemk.  Sachs.,  1857);  11,  Regnault  (L  c);  12,  13,  Dick  CPBtcft 
Met,  M)j  14,  G.  Tookey  (ib.);  15-17,  Noad  (ib.):  18,  G.  Tookey  (ib.);  19-21,  BegnauH  a  c.^; 
22,  23,  MarsiUy(aR.,  ilyiSSl).  ^ 

Nonrcaking.  24,  Regnault  (L  c.);  25,  Nendtyich  (Ber.  Ak.  Wien,  1861);  26,  2T,  A.  Dkk 
(Percy's  Mot.,  102);  28,  29,  Rowney  (Bdinb.  N.  Phil.  J.,  iL  141,  1865);  30,  Stein  (L  a);  31-34 
MarsUly  (L  a) ;  36,  B.  Riley  (Percy's  Met.,  102). 

Whether  caking  ornot,  not  stated.    S6-39,  Fleck  (Steink.  DeutschL,  11  272,  1865). 

Cannel  coal.  40,  Regnault  (1.  c);  41,  Yaux  (J.  Gh.  Soc.,  i  820);  42,  Taylor  fedinb.  K  Phil 
J.,  L  145,  1851). 

Torbaniie.  43,  Anderson  (Greg  ft  Lettsom,  Min.,  17);  44,  Hofinann  (lb.);  46,  Stenhouse  (ib): 
46,  Fife  (ib.);  47,  Metfcer  (J.  pr.  Ch.,  bcxyil  38). 

Brown  coal  48-51,  Regnault  (1.  c);  62,  P.  Vaux  (J.  Ch.  Soa,  y.  1,  318,  1849);  53,  Kendtyidi 
(Ic.);  54,  Grager  (Jahresb.  1848,  261);  66,  Schrotter  (Jahresb.  1849,  708);  56,  Baer  ( Jahreslx 
1862,  738);  67,  P.  Bischof  (B.  H.  Ztg.  1850,  69);  58,  Wagner  (Polyt  OentralbL  1847,  1496);  59, 
F.  Bischof  (L  c);  60,  liebig  (Kenngott,  1852,  267);  61,  Woskressensky  (ib.). 

Mvneral  charcoaL    62-65,  Dr.  Rowney  \)u  a). 

AnJOvracUe, 

P.  c,  ash  exduded. 
OHONAsh  OHO 

1.  a  Wales,  Afdkr.         93-66  3*33  2*63   1*58  94'05  3*38  2*57  Regnault; 

2.  Piesberg,  Hanoyer     90*40  1*90       1  73        6*04  96*14  2*02  1*84>  H.  A  K. 
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8.  Pieeberg,  Hanover 
4.        "  •• 

6.  Pexmsj^Taoia 


0  H 
87-96  1-97 
91*14  2-08 
90-45  2-48 
92-69  2-63 
84-98  2-45 


0      K      S  Ash 

0-61       9-31 

6-81 

2-45 4-67 

1-61  0-92   2-25 

115  1-22  10-20 


G       H       0 

97-15  217  0-65» 

97-77  2-23   

94-89  2-55  256 

94-72  2*69  2'58b 

94-64  2*73  2*64 


Oaking  Coals. 


8.  Zwidcan 

9.  ♦* 
10.  nanitz 

12.  2)lorthiimberland 

13.  " 

14.  «* 

15.  Blalna,  &  W. 
16. 

17.  " 

18.  N.  Zealand 

19.  Biye-dfr^ier 

20.  " 
21.Alat8 

22.  Yaleuciennes 

23.  Paa-de-Oalaifl 


76*59  4-12 
72-27  416 
81-23  4-43 
8112  5*10 
78-66  4-65 
82-42  4*82 
78*69  6-00 
82-66  5*36 
83-44  6-71 
83-00  6-18 
79*00  6-36 
82-04  5-27 
87-46  614 
89*27  4-85 
84-84  6-53 
86-78  4*98 


12*87 

10*73 

9-86 

11-25 

14-21 

11*97 

10*07 

8*22 

5-93 

4-58 

7-71 

9*12 

3-98 

4*47 

6-88 

6*84 


0-83  0*81 
0-34  0-88 
0*21  0*56 

0-66 

0-86 

2-87  1*51 
1-66  0-75 
1*66  0*81 
1-49  0-76 
0-89  2-50 

1*70   


6-00 
12-50 
4-25 
2*68 
2-49 
0-79 
1*86 
1-46 
2*45 
400 
8*50 
3*57 
1-78 
1-41 
2-80 
2*40 


81-47  4*38 
82-59  4*76 
84-84  4-63 
83*22  5-23 
80-54  4  76 
83*78  4*90 
81*01  6-17 
84-42  6-48 
86-26  5-90 
87-14  6*49 
84-90  6-75 
85*08  5-46 
89-04  6*23 
90-65  4-92 
87-28  5*69 
88-91  6*10 


18*71 

12*26 

10-74 

11*65 

14*70* 

11*37» 

10*38 

8-40 

6*18 

4-81 

8-29 

9*46» 

6'73» 

4-53» 

7-03» 

6-99'' 


0*36  64-64  St 
0-39  77-29  St 
0-23  63-89  St 

63*6    Bt 

Dk. 

Dk. 

2-44   T. 

170   Nd. 

1-72   Nd. 

1*66   Nd. 

0*96  64*32  T. 

72-0    Rt 

68-0    Bt 

78-0    Bt 

67*76  M. 

77*05  M. 


lf<m-CMng  Coals, 


24.  Bianzy,  Franoe 

25.  Hungary 

26.  a  Staffordflihire 

27.  " 

28.  Scotland 

29.  " 
80.  Zwickan 

31.  Mens,  France 

32.  "  " 
83.  Pa9-de-C9alaiB 
34.  Yalenolennee 

36.  DowlaiSjS.  Wales 

36.  Zwickau 

37.  " 
88.Lngau 

39.  LittitB,  Bohemia 


76*48  6-23 

76*40  4-62 
7218  4*32 
76*08  6*31 
80-98  5-21 
80*26  401 
82-95  5-42 
82*91  5-22 
82*68  4*18 
90-54  3*66 
89*38  4-43 

80*47  5-54 

76*69  2-90 

76-75  4*86 

75*69  4-89 


16-01 

0-74 

17-43» 0-66 

I7.1in— L  0-64 
13*83  2*09  1*23 
10-91  1-57  0*68 
10*98  0-49  2-99 

10-98 

lO-lS 

4-64 

2-70 

3*25  1-24  0*56 


12-65 
14-44 
13*48 
16-88 


2*28 
165 
1*66 
6-44 
1-96 
6*75 
1-57 
0*70 
1*74 
8-60 
3-10 
1-20 


1-44 

7-06 

4-92 

3-08 


16-89»  

17-70»  

17.62«  

17i)9    


78*26  6*35 

78*87  3-92 

77-68  4*69 

77-82  4*67 

78-59  5-49 

82*06  6*29 

88*82  4-19 

88*63  6*46 

84*38  5-31 

90-46  4*57 

98*44  3-78 

90*93  4*51 


81-66  6-62  12-78»  

81-84  3-18  16-48  

80-72  5*10  14-72  

78*09  5-06  16-86  


40.  Wigaa 
42.  Tyneaide 


43.  Torbane  HiU 

44.  "  '* 
46.'         "          « 

46.  "  " 

47.  "         " 


Coma  Coal 

84*07  5-71    7-82 2*40 

80-07  6-68    8-10  2*12  160    2*70 
78*06  5-80    312  1-86  2*22    8*94 

JManUs. 

64-02  8*90  6-66  0*65  0*50  20*32 

65*66  8-90         6-34       19-10 

66-5    9*0  60         19*5 

60-25  8-80  8-60  1*50  0*18  25*6 


85*81  5-86    8*34    59*0  Bt 

82-29  5-68    831 Vx. 

87-86  6-58    2-68   2*09   Tr. 


80*39  11*17  712    1-32  And. 

81*17  11-01       7*82  Hn. 

81-86  11-18       7-46  St 

81-12  11-86  4-84  2*19  Fife 

80-56  12-17  6*82    1*46  M. 


48.  Dax,  France 

49.  Bouohe»<la-Bhone 


70*49  6-69 
68-88  4*58 


JBroum  Coal 


18-98 
18-11 


4-99 

13-48 


74-19  5-88  20*13«  491 

78-79  6-29  20*92*  41*1 


Bt 
Bt 
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60.  Hesse  Oassel  71*71 

61.  Basses  Alpes  7002 

62.  Bovey  6681 

63.  Oedenbnrg,  Hmg. 

64.  Meissen,  Sax.  68*90 
56.  Gloggnite,  Austr.  67*71 

66.  Wittenberg  64*07 

67.  Teudits,  Proasia  64*02 

68.  "  "  49-91 

69.  Loderburg,  '<  66-36 

60.  Laabach,H.Dannst  67*28 

61.  Irkutsk  47*46 


HON 
4-86  21*67 
6-20  21*77 
6*63  22-86  0*67 

6-36  21*63  

4-49  22-14  

6-OS  27-66  

6-28  27-90  

6-20  32-42  

4-90  31-95  

6-08  3610 

4-56  33-02  


2-36 
0*91 
6*61 


Ash 
1-77 
301 
2*27 
2-39 
7-50 


H      O        Coke 


312  12-54 

3*86 

12*80 

12*47 

7*85 

0-69 

14-96 


73-00 
72-19 
67-86 
70-84 
68*68 
68*42 
66-29 
61-96 
6702 
60-01 
67*62 
66*81 


4*93  42*07« 
6*36  22-46* 
6-76  23*39 
4-71  24*44* 
6-24  26*  18* 
5-33  26*26» 
6*20  28*6ia 
6-06  81-99- 
5-94  8704" 
6-31  34-68 
6-07  86*31 
6*86  38*83 


48*5  Begnaiilt 
49-6  Begnault 
80*79  Vaox. 

NendtT. 

Urager. 

Schrotier. 

Baer. 

BischoC 

Wagner. 

Bisehof. 

liebig. 

Wo6kr. 


Mukeral  Charcoal 


62.  Glaagow,>»fWM        82*97  3*34  6*84  0*76    6*08 

63.  Stonelaws,  fframdar  72*74  2*84        6*83        19*08 

64.  Ayrshire,  ;S6«n«       73*42  2*94         8*25 15-39 

66.  Rfeahire,    "  74-71  2*74        7*67        14*86 


88*36  8*66  7*28,  N  0*80  Bowney. 
89*89  2*89  7*21*  Bowney. 
86*78  8*47  9*76"  Hownej. 
87-78  8-21  9-01*  Bowney. 


Spedflc  gravity  of  No.  8,  1-298;  Na  9,  1*275;  No.  10,  1*280;  No.  19,  1*288;  Na  20,  1-298; 
No.  21,  1-822 ;  No.  24,  1*362 ;  No.  26,  1*366;  No.  80,  1*800;  No.  40,  1-817  ;  No.  41,  1*276;  No. 
42,  1-816;  No.  62,  1129;  No.  53,  1-280;  No.  65,  1*864;  No.  67,  1*268;  No.  69,  1*219. 

The  blown  coals  contain  a  large  percentage  of  water ;  No.  62  gave  34*66  p.  a ;  No.  53,  18*60 ; 
No.  66,  2515;  No.  66,  17-26;  No.  67,  48-60;  No.  59,  49-60. 

Much  the  larger  part  of  the  above  analyses  are  dted  from  Percy's  excellent  chapter  oo  ooal  in 
his  Metallnrgy  (1861).    The  index  "  signifies  that  the  nitrogen  is  induded  with  the  oxygrau 

Professor  W.  R  Johnson  obtained  the  following  results  in  his  exuminations  of  some  Amencaa 
coals  (Bep.  on  CJoals  to  Gongress,  1844) : 


YoL  Combust.    Fixed        Ash  and 


1.  Pennsylvania,  AfUhracite 

2.  Maryland  free-lntming  biium.  eoai 

3.  Pennsylvania        "  " 

4.  Virg^ia  "  " 
6.  Pittsburg,       bUwm. 

6.  Gannelton,  Ind.,  *' 

7.  Pictou,  Nova  Scotia 

8.  "  " 


a. 

Hatter. 

Oarbon. 

Cainkm. 

1*690~1*610 

8-84 

87*46 

7-37 

1*3     -1*414 

16*80 

73*01 

9*74 

1-8    —1*407 

17*01 

68*82 

13*ftS 

1-29  —1*45 

36*63 

60*99 

10-74 

1*252 

86*76 

64-98 

7-07 

1*273 

38*99 

58*44 

4-97 

1*318 

27*83 

66*98 

13*39 

1*826 

26*97 

60*74 

12-51 

Coal  occurs  in  beds,  interstratifled  with  shales,  sandstones,  and  conglomerates,  and  sometimes 
limestones,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  80  feet  or  more  in  tbick- 
nesa.  In  the  United  States,  the  antliradtes  occur  east  of  the  Alleghany  range,  in  rocks  that  have 
undergone  great  contortions  and  fracturings,  whUe  the  bituminous  are  found  farther  west,  in  rodca 
that  luive  li^en  less  disturbed ;  and  this  fact  and  other  observations  have  led  some  geologists  to 
the  view  that  the  anthracites  have  lost  their  bitumen  by  the  action  of  heat  For  observations  on 
the  geological  relations  of  coal  beds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  coal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result  The  beds  were  once  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formation 
to  the  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  very  different  character.  This 
vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  and  logs  of  plants 
in  the  ooal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms  of  tiie 
original  fibres ;  also  by  the  direct  observation  that  peat  is  a  transition  state  between  unaltered 
vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true  brown  ooaL 
FuU  differs  from  true  ooal  in  want  of  homogeneity,  it  visibly  containing  vegetable  fibres  only 
partially  altered ;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even  though 
hardly  consolidated,  it  may  be  true  brown  coal. 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  page  754. 
From  the  statements  there  made  it  is  obvious  that  the  vegetable  material,  in  changing  to  ordinary 
mbieral  coal,  has  not  passed  necessarily  through  the  at^  of  brown  ooaL    When  the  materiid 
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was  long  steeped  in  water,  and  buried  under  fine  mud  so  as  toezdude  almost  entirely  atmospherio 
air,  the  decomposition  in  progress  may  have  carried  off  most  of  the  oxygen  by  its  combination 
with  the  carbon  of  the  plants,  to  form  carbonic  acid.  Thus  it  happened  probably  with  the  cannel 
coals,  as  explained  by  Newberry,  and  also,  though  in  general  less  perfectly,  with  most  of  the  best 
bituminous  coals.  But  when  the  bed  had  as  free  access  to  the  air  as  occurs  in  the  case  of  peat 
beds,  there  would  hare  been  a  loss  of  carbon  and  hydrogen  as  marsh-gas,  and  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  add  and  water,  while  a  large  part  of 
the  oxygen  would  remain.  Between  these  extremes,  of  excluded  air  and  very  imperfectly  excluded, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condi- 
tions which  attended  the  origin  of  the  varions  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  vegetation  itself,  the  transformations  in  progress. 

Extensive  beds  of  mineral  ooal  occur  in  Groat  Britain,  covering  about  iV  the  whole  area,  or 
1 1,859  square  mUes;  in  France  about  j^V}  or  1719  sq.  m. ;  in  Spain  about  •^■,  or  3408  sq.  m. ; 
in  Belgiam  ^^  or  618  sq.  m. ;  in  Netherlands,  Prussia,  Bavaria,  Austria,  northern  Italy,  Silesia, 
Spain,  Russia  on  the  south  near  the  Azof,  and  also  in  titie  Altai.  It  is  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Gabul  territory,  and  in  the  Kliorassan  or  northern  Persia,  in  Hindos- 
tan,  north  of  the  Gulf  of  Outch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Philippines,  Formosa,  Japan,  New  South 
Wales  and  other  parts  of  Australia,  New  Zealand,  Kerguelen's  Land ;  in  America,  besides  the 
United  States,  in  Chili,  at  the  Straits  of  Magellan,  northwest  America  on  Vancouver's  Island 
near  the  harbor  of  Camosack,  at  Beilingham  Bay  in  Puget's  Sound,  at  Melville  Island  in  the 
Arctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
land. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
coal  field,  commences  on  the  north,  in  Pennsylvania  and  southeastern  Ohio,  and  sweeping  south 
over  western  Virginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  or 
partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has 
been  opened.  It  has  been  estimated  to  cover  60,000  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  has  been  estimated  at 
15,437  sq.  m.,  or  ^  the  whole  area  of  the  State.  A  second  coal  area  (the  Blmois)  lies  adjoining 
the  Mississippi,  and  covers  the  larger  part  of  Illinois,  though  much  broken  into  patdies,  and  a 
small  northwest  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi  The  latter  area  is  divided  along 
the  Mississippi  by  a  narrow  belt  of  Silurian  rock ;  the  whole  area  is  about  the  same  with  that  of 
the  Appalachian  coal  field.  A  third  covers  tlie  central  portion  of  Michigan,  not  far  from  5000  sq. 
m.  in  area.  Besides  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Rhode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northward  as  ur 
as  Mansfield,  Massachusetts.  The  total  area  of  ooal  measures  in  the  United  States  is  about 
125,000  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  |  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basin,  Tioga  Co., 
those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  MaryUind,  Richmond  or  Ches- 
terfield, Va.,  and  other  mines  south,  are  bUuminous.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas — one,  the  Schuylkill  coal  field,  on  the  south,  worked  principally  at  Mauch 
Chunk  on  the  Lehigh,  and  at  PottsviUe  on  the  Schuylkill — another,  the  Wyoming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate— those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  antkracUea. 
Cannel  coal  is  found  near  Greensburg,  Beaver  Co.,  Pa.,  in  Kenawha  Co.,  V&,  at  Pejrtona,  etc. ; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana ;  but  part  of  the  so-called  cannel  is  a  coaly 
shale. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby ;  that  of  South  Wales,  Glamorgan- 
shire, etc. ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde ;  whole  area  1650  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the*  north.  Cannel  ooal  occurs  in  Great  Britain  at  Lesmahago  in 
Lanarkshire,  about  20  m.  fh)m  Glasgow ;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  in 
Fyfe. 

Mineral  coal  occurs  in  France,  in  small  basins,  88  In  number,  and  covering  in  all,  according  to 
Taylor,  r{j  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Rhone,  and  that  of  Valenciennes  on  the  north,  adjoining  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and  Hainanlt, 
and  the  eastern  extending  over  liege. 
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Brown  ooal  comes  from  ooal  beds  mote  recent  than  those  of  the  Garbonifbrons  ago.  But  mnch 
of  this  more  recent  coal  is  not  distinguishable  from  other  bituminous  coals.  The  coal  of  Bidi- 
mond,  Virginia,  is  supposed  to  be  of  the  liassic  or  Tnassic  era;  the  coal  of  Brora,  in  Sutherland, 
and  of  Boyej,  Yorkshire,  is  Oolitic  in  age.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Oregon 
(anai  14X  fti^^  ui  manj  places  over  the  eastern  slopes  of  the  Bocky  Mountains,  where  a  **  Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importanoe. 

The  ooal  known  to  the  Greeks  and  Bomans  was  probably  brown  coaL  The  first  sentence,  in 
the  synonymy,  from  Anstotle  evidently  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastua  (a  &vorite  pupil  of  Aristotle)  refers  to  a  similar  substance,  and  per- 
haps the  same  specimens,  ^nie  locality  of  the  latter,  Liguria  (or  northwestern  Italy  a\ong  tlie 
MediterraneanX  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  freedom,  as  artidea 
brought  by  vessels  trading  with  Ligurian  porta,  even  though  coming  from  French  ports  beyond, 
might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locally.  l%e 
sentence  ends  with  the  statement  that  ^  Uieso  coals  are  used  by  the  smiths,"  showing  that  the 
value  of  the  substance  as  fael  was  well  understood  at  the  time  (4th  century  B.a).  TheophmatuB  says 
further,  that  it  will  continue  to  bum  as  long  as  anv  one  blows  it,  but  on  stopping  it  deadens,  iHit 
may  be  made  to  bom  again ;  and  that  it  bums  with  a  strong  disagreeable  odor.  The  second  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  ooaL  The  locslity,  in  Thraoe, 
identities  it  with  the  Thradan  atone  of  Dioscorides  and  Pliny,  the  locality  of  which,  according  to 
the  former  (IVom  Aristotle),  was  at  ^ntia,  on  the  river  Pontus  (on  the  Ifacedonian  border  of 
Thrada,  to  the  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Piiny  (quot- 
ing further  in  part  fh>m  Aristotle's  "  Wonderfhl  Thmgs  heard  of"),  water  would  make  the  Thra- 
dan stone  to  bum,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  truth 
based  on  somebody's  observation  that  masses  or  piles  of  impure  pjrritiferous  ooal  will  become 
hot^  and  sometimes  ignited,  in  oonsequence  of  bnng  wet  AristoUe  mentions  its  bitominoua 
odor  when  burning. 

The  Gogaiea  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gfages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  oombustible, 
to  which  Phny  adds,  that  it  was  light,  and  looked  mudi  like  wood,  and  that  it  emitted  a  disagree- 
able odor  when  rubbed,  and  burned  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  true  lig- 
nite. Lignite  is  common  in  Syria,  in  the  rocks  of  Mt  Lebanon,  as  near  Beimt ;  and  beds  of  ooal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  following:  Beporl  to 
Ck>ngre88  on  Ck>als,  by  W.  B.  Johnson,  1844;  Statistics  of  Ooal,  by  R.  0.  Taylor,  8vo,  2d.  ed., 
Philadelphia,  1855;  Beport  to  the  British  Government  on  Goals,  by  De  la  Beche  k  Playfair, 
1851 ;  Ronalds  k  JEUdiardson's  Chemical  Technology,  Vol.  I.  on  Euel  and  its  Applicationa,  London, 
1865;  Percy's  Metallurgy,  London,  1861 ;  Ohem.  Untws.  d.  Steinkohlen  Sachsen's,  by  W.  Stein, 
Leiprig,  1857 ;  Die  Steinkohlen  Deutsdiland's  und  anderer  L&nder  Europa's,  etc,  by  Geinit^ 
Fleck  k  Hartig,  8  vols.,  4to,  Miindien,  1865. 
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SPECIES  OF  UNCERTAIN  PLACE  IN  THE  SYSTEM. 

832.  AZOBXnL    New  mineral  Arom  the  Azores  /.  R  Ikaehemacherf  Am.  J.  8cL,  XL  m.  32, 184t 

Azoiite  Dana^  this  Mm.,  896,  681, 1850. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123°  16',  M  A  e=133®  40'. 
Cleavage  none. 

H.=4-- 4'5.  Translucent  to  opaque.  White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.    Vitreous  in  fracture. 

Oomp.— According  to  A.  A.  Hayes,  colnmbate  of  lime.  RB.  infuaible ;  smaller  crystals  become 
0|>aqae  white ;  larger  in  outer  flame  reddish,  and  light  yellow  in  inner.  With  borax,  on  platinnm 
wire,  dissolves  with  extreme  slowness  and  difficulty  to  a  transparent  globnle,  sometimes  faint 
greenish ;  with  more  borax  opaque  on  flaming.  With  salt  of  phosphorus  slowly  dissolyed,  pro- 
ducing a  faint  green  color. 

Obs. — From  the  Azores,  in  an  albitic  rock,  along  with  black  tourmaline  and  pyrrhite.  First 
distinguished  and  described  by  J.  E.  Teschemacher.  The  largest  crystal  seen  was  but  1|  lines  in 
diameter.  There  is  some  resemblance  in  form  to  oryptdite  (p.  529),  but  a  re-examinatton  of  the 
species  by  Mr.  Hayes  corroborates  his  first  announcement  tliat  the  mineral  contains  neither  cerium 
nor  phosphoric  acid. 

The  angle  123°  16'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  But  Tesche- 
macher says  of  its  haidneaa,  that  "it  just  scratches  fluor  spar." 

833.  BREW8TBRIJMITB.  A  new  fluid  in  the  cavities  of  minerals  D,  BrewitcTt  Ed.  PhiL 
J.,  ix.  1828;  Trans.  R  Soa  Edmb.,  x.  1, 407,  1826;  Am.  J.  Set,  tU.  186, 1824,  xil  214  (with  a 
plate),  1827  ;  PhiL  Mag.,  lY.  xzy.  174,  1863.  Brewsterline  Dana,  Min.,  669,  1850;  Brewsto- 
line,  ib.,  471,  1854. 

In  a  vacuum  ^or  as  it  occurs  in  the  cavities  of  cijstals)  a  colorless  trans- 
parent fluid,  adnerin^  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble ;  expanding  about  one-fourth  with  an  increase  of  16S°  C.  (80® 
F.),  or  between  10°  and  27*"  C.  (60°  and  80°  FX  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  from 
Siberia ;  1*1311  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23°  to  29°  0.  (74°  to  84°  F.),  the  flmd  filling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  eflTervescence  in  sulphuric,  nitric,  and 
muriatic  acids.    Volatilized  by  heat. 

Oomp.— Unknown.  The  efTect  of  moisture  on  the  diy  grains  shows  that  the  substance  is  not 
one  of  the  hydrocarbon  oils,  or  a  resin. 

Ob«.^0ccurs  in  cavities  of  topaz  crystals  from  Brazil,  Scotland  and  Australia,  of  dtrysoberyl, 
of  quarts  crystals  from  Quebec^  amethyst  from  Siberia,  and  first  described  by  Sir  David  Brewster. 
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The  cayities  are  mostlj  microscopic,  but  ocoasionallj  i  in.  aeroBS,  or  eTon  larger.  They  are  gen- 
erally arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  single  crystal  Brewister 
counted  30,o00  in  a  chrysoberyl  |  in.  square.  The  strata  run  irregularly  with  reference  to  tibd 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  cunred;  it  is  rare  that 
3  or  4  strata  are  parallel  The  very  low  reftucting  power,  less  than  that  of  water,  is  a  remarka- 
ble character  of  the  fluid  (the  refVaction  index  of  water  being  r336 ;  of  alcohol  1'361 ;  of  etiier 
1-368).  The  fluid  from  a  quartz  crystal  from  Quebec,  whidi  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  1868  (Phil.  Mag.,  1.  c.)  makes  it  21  times. 

The  lower  index  of  refraction,  11311,  obtained  for  the  fluid  of  a  topaz,  is  so  much  below  the 
other,  1-2106,  that  it  may  indicate  a  distinct  species. 

834i  ORTPTOUNini.    A  new  fluid,  eta,  Brewster  (see  for  ref.,  Bbkwbxkblikitb).    Grypbo- 

Hne  Dcma^  Mm.,  659,  1850. 

A  colorless  transparent  fluid,  as  observed  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces ;  expansibility  about  that  of  water  ;  index  of  refraction  1-294:6.  Not 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  together, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  liistre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  less 
so  than  brewsterlinite ;  insoluble  in  water  and  alcohol ;  rapidly  dissolved 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  mim- 
atic  acids ;  not  volatilizea  by  he.at« 

Oomp. — ^Nothing  is  known. 

Obfl.— Occurs  in  the  same  crystals,  and  generally  the  same  carities,  with  brewsterlinite.  T^ 
denser  of  the  two  fluids,  according  to  Brewster,  oooupies  the  angles  of  the  cavities,  or  the  nedcs 
or  narrow  passages  which  unite  two  or  more  large  cavitieB,  while  the  other  rarer  fluid  floats  on  it 
and  fills  the  rest  of  the  cayily^,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  ibe 
gaaeous  state,  if  at  alL 

836.  HB88ENBERQ1TB.  Hessenbergit  Kenng.,  Ber.  Ak.  ^unchen,  1863,  ii  230.   SderoxeB 

Eessenb.,  Min.  Not,  No.  7,  1866. 

Monoclinic.  C^=89^  58'=<9  Ai4;  lA  7=59°  27',  O  A  ^4=152^  20i'; 
a:h:  c=0-59843  : 1  :  0*570967.  Observed  planes :  O ;  vertical,  Z  m,  h, 
i-8,  i-9 ;  cHnodome,  iA, ;  hemidomes,  1-i,  f -i,  3-i,  -1-i ;  hemioctahedral, 

O  A  7=90°  Si'         irS  A  1-3=119°  27'  i4  A  fi,  calc.,=126°  43' 

O  A  1-3=90  6  i4A  3-i=150  61  i4  A  fi,  obs.,=127  35 

0  A  1-2:=149  O  A  -l-i=149  8  7a  1^=150  16i 

Simple  crystals  unknown.     Twins  :   composition -face  -14 ;  7a  7=150^ 
39i^  iri  A  i^>118°  2',  O  A  0,=6V  44'. 
Ii.=7— 7*5.     Lustre  adamantine.     Colorless,  bluish.     Transparent. 

Oomp.— A  silicate  of  undetermined  consldtuentB. 

Pyr.,  etc.— In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  forceps  whitens, 
but  does  not  fuse.  In  borax  melts  without  intomesoenoe.  Heated  with  cobalt  sdntion  beoomea 
gray.    No  action  from  muriatic  add. 

Oba — Occurs  implanted  on  crystals  of  hematite  {JEiaennae)  at  Ut  Mbia^  west  of  the  Hospitt  of 
StGothard.    The  habit  a  little  after  that  of  eudase. 
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Named  after  F.  HeBsenbergi  the  oryataUographer,  of  FraDkfort  on  the  Main. 

836.  PARATHORITZI.    Thorite  STup.^  Proc  Am.  Assoc.,  u.  821,  1850.    Parathorite  Shep., 
HlxL,  287,  1867 ;  Dana^  Brushy  Am.  J.  SoL,  zxiy.  124,  1857. 

Orthorhombic.  In  minute  rectangular  and  rhombic  prisms,  with  the 
planes  lyU.U;  I A  7=128°,  I A  a=116°. 

H. = 5 — 5  '5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  •  thin 
edges  of  black  crystals  with  a  rubj  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Oomp.,  Pyr.,  etc.*-In  the  matrass  decrepitates  slightly,  but  does  not  appear  to  contain  water. 
B.B.  in  the  platinum  forceps  glows,  foses  with  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolyes  to  a  bead,  which  is  yellow,  fh)m  iron,  while  hot  and  becomes  colorless  on  cooling.  With 
salt  of  phosphorus  giyes  in  the  outer  flame  a  bead,  yellow  whUe  hot  and  colorless  on  cooling.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?).  Brush. 

Obs. — Occurs  imbedded  in  danbnrite  and  orthodase^  and  only  in  very  minute  crystals,  at  Dan- 
bury,  Ot 

Shepard  made  the  crystallization  erroneously  tetragonal.  There  are  also  other  discrepandee  in 
his  description,  which  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  different 
mineral  fh>m  ^lepard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  F7RRHITB.     0,  Bose,  Pogg.,  zlviil  562,  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.     Lustre  vitreous.     Color  orange-yellow.     Subtranslucent. 

Pyr.,  etc— B.B.  infbslble,  but  bladcens,  and  colors  the  flame  deep  yellow.  In  firagments  diffi- 
cultly soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  clear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
is  yellowish-green,  becoming  somewhat  more  intense  in  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  o^d 
of  zinc ;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  tibe 
mortar.    Insoluble  in  muriatic  acid  (G.  Rose). 

Obs. — ^Pyrrhite  was  found  by  von  Perovski  of  St  Petersburg  at  Alabaschka,  near  ICursinskin 
the  Ural,  where  it  occurs  in  dmsy  feldspar  cavities,  containing  also  lepidolite,  albite,  and  topas. 
The  largest  crystal  was  but  three  lines  long. 

Named  fh>m  irv^^tff,  yeHomshrred  otfirt^Sse. 

With  this  species  J.  E.  Teschemacher  identifies  small  orange-red,  monometric  octahedrons, 
found  with  albite  at  the  Azores  (J.  Nat  H.  Best,  iv.  499,  1844 ;  Proc  id,  it  108,  1846).  along 
with  tetragonal  octahedrons  of  cucrUe  (^.  '761).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  Sci.,  n.  ix.  423)  on  speci- 
mens ftimished  him  by  Mr.  Teschemacher,  these  crystals  consist  of  columbate  of  zirconia,  colored 
apparently  by  ozyds  of  iron,  uranium,  and  manganese. 

kB.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooling,  even  if  the  heat  has  been  high;  at  the  melting  point  of  cast  iron,  in  the 
reduction  flame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  (6  parts  to  1  of 
assay)  it  dissolves,  and  affords  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  flame  becomes  opaque.  With  salt  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  flame  g^ves  a  dear  glass,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  yellow.  With  a  little  more  of  assay  the  glass 
remains  dear.  With  soda  (12  parts  to  1  of  assay)  dissolves;  some  dear  portions  are  seen  in 
the  globule  while  hot,  but  on  cooling  opacity  precedes  the  crystallization  of  the  globule;  finally 
a  gray-brown  slag  remains,  which,  cooled  fh>m  the  outer  fiame,  has  a  green  color,  indicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  acid, 
gives  a  heavy,  white,  insoluble  powder,  which  with  boiling  water  takes  a  white  flocculent  form ; 
the  powder  exhibited  all  the  characters  of  colombic  add  (?).  The  add  solution,  when  mixed  vrith 
carbonate  of  ammonia,  remains  clear ;  heated,  some  oxyd  of  iron  falls,  and  the  fiaid  is  light 
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yellow;  with  oxalic  add,  a  white  earth  separateB,  which,  heated  with  sttlphnrio  add  to  destroy 
the  oxalic  acid,  diaaolTeB,  and  the  fluid  forms  with  potash,  before  complete  neutralization,  a 
white  double  salt,  which  has  the  characters  of  that  from  Eirconia,  but  may  also  contain  oxjd 
of  cerium.  The  oxalate,  when  first  formed,  did  not  afford,  when  heated,  liie  dnnamon-browii 
color  characteristic  of  deutoxjd  of  cerium.  The  extremely  small  amount  of  the  mineral  under 
examination  forbids  the  expression  of  certainty  respecting  the  base.  Although  inclining  to  the 
opinion  of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  cfystalB,  Mr.  Hayes 
obaenres  that  he  obtained  no  poaitiye  proof  on  this  point 

^f>  83^  ALUBGITE.    Alurgit  BreiOL,  B.  H.  Ztg.,  xxiy.  338. 

Massive,  consisting  of  scales,  rarely  haying  an  hexagonal  outline.  Gleayage  :  basal  emlneat, 
as  in  mica. 

H.=2-25— 3.  G.r=2'984— 3.  Lustre  pearly  to  vitreous.  Odor  purple  to  ooduneal-ied;  ii 
thinnest  plates  rose-red;  streak  rose-red.    Transparent  to  translucent    Optically  nwiaxial 

Oontahis  mndi  manganese. 

Occurs  with  manganese  ores  at  St  Marcel  in  Piedmont 

Named  from  iXvpy^s,  purpk. 
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CATALOGUE   OF  AMERICAN   LOCALITIES   OF 

MINERALS. 


The  following  catalogue  may  aid  the  minenJogical  tourist  in  seleotiiig  his  roatesand  arranging 
the  plan  of  his  journeys.  Only  important  looalities,  affording  cabinet  spedmena,  are  in  genend 
included ;  and  the  names  o/lhaae  minerala  which  are  obkUnabie  in  good  gpecimens  are  tUstinguuhed 
by  ttalics.  When  'a  name  is  not  italicized  the  mineral  occurs  only  sparing  or  of  poor  quality. 
When  the  specimens  to  be  procured  are  remarkably  good,  an  exclamation  mark  (1)  is  added,  or  two 
of  these  marks  (I  t)  when  the  specimens  are  quite  unique.  The  more  exact  position  of  loodities 
may  in  most  instances  be  ascertained  by  reference  to  tiie  descriptions  of  the  species  in  the  pre- 
ceding part  of  the  Treatise. 

For  tiie  facts  included  the  country  is  especially  indebted  to  the  yarious  Geological  Beports  of 
the  seyeral  States,  the  American  Journal  of  Science,  and  the  Journals  or  Transactions  of  the  dif- 
ferent Scientific  Societies  or  Academies.  The  author  is  under  special  obligations,  in  the  prepara- 
tion of  the  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jbffkris,  Esq.,  of  Westchester, 
Pa.,  Prof,  a  U.  Shbpabb,  Prof.  A.  £.  Yebbill,  Dr.  J.  S.  Newbbbbt,  ^of.  Wm.  P.  Blakb,  Prof. 
WiL  H.  BsKWXB,  Dr.  F.  A.  Genth,  Prof.  B.  SiLLntAK,  Prof.  O.  0.  Mabsh,  Prof.  A.  Wihohsll,  Dr. 
Geobge  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  B.  Band,  of  Philadelphia. 

MAINE. 

Albany. — Beryl  /  green  and  Uaek  Umrmalfne^  faJdepar,  roee  quartB^  rutUe. 

Aboostook.— Bed  hematite. 

Bath. — Idocrase,  garnet^  magnetite,  graphite. 

Bethel. — Cfmnamon  garnet,  calcite,  sphene,  beryl,  pyroxene,  hornblende,  epidote,  graphite,  talc, 
pyrite,  mispidcel,  magnetite,  wad. 

Bingham. — Massive  pyrOe,  galenite,  blende,  andalusite. 

Blub  Hill  Bat. — ArseniccU  iron,  moHyhdeniU!  galenite,  apatite/ ftuorite I  black  tourmaline  (Long 
Cove),  black  oxyd  of  manganese  (Osgood's  fiirmX  rhodonite,  bog  manganese,  wolfiramite. 

Bowdoin.— iiloM  Quartsi, 

Bowdoinham.— .&ry/,  molybdenite. 

Bbunswiok. — Oreen  mica,  garnet/  I>lack  iourmaiine/  molybdenite,  epidote,  ealciie,  musoovite, 
feldspar,  beryl 

BuoKnELD.-^^me/  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovite/  magnetite. 

Camsaqe  Pabm. — (Near  the  tide  mills),  molybdenite,  wolfhimite. 

Camden. — Made,  galenite,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 

Gabmel  (Penobscot  Go.).— Stibnite,  pyrite,  mada 

COBINNA. — Pyrite,  arsenical  pyrites, 

Debb  Isle. — Serpentine,  verd-antique,  asbestus,  diallage,  magnetite. 

Dbxteb. — Galenite,  pyrite,  blende,  dialcopyrito,  green  talc. 

DizFiELD. — Natire  copperas,  graphite. 

Fabmington.— (Norton's  ledge  X  pyrite,  graphite,  bog  ore,  garnet,  staurolite. 

Fbeefobt. — Bose  quarta,  garnet,  feldspar,  scapoUte,  graphite,  museovite. 

FuYSBimQ,^Oarnet,  beryl 

Geobgetown.— (Parker's  island^  beryl/  black  tourmaline. 

Gbbekwood. — Graphite,  black  mauganese,  beryl  /  mispieM,  cassiterite,  mica,  rose  quartz,  garnet, 
oorundum,  albite,  zircon,  molybdenite,  magnetite,  copperas. 

Hebbon. — Ckusiterite,  mispidcel,  idocrase,  lepidolii^  amblygonite,  rubeUite/  indioolite,  green  tour* 
maline,  mica,  beryl,  apatite,  albite,  ckHdrenite,  cooke&e. 

Jewell'8  Island.— Pyrite. 

Katahdin  Ibon  Wobkb  —Bog  iron  ore,  pyrite,  magnetite,  quartz. 

Letteb  E,  Oxford  Co.— Staurolite,  made,  copperas. 

Linn JIU& — ^Hematite,  limonite,  pyrite,  bog-iron  ore. 

Litohfisld. — SodaUfe,  canorinite,  ekeoliie,  zircon,  spodumene,  musooyite,  pyrrhotlta. 
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LuHBO  L&U)  IfnYBSw— (Tolefit/e,  cTkitoopyrKfe,  UandA, 
^^  Maohiabpobt.— Jiuper,  epidote,  lanmontite. 

Madawaska  SsTTLnfSNT& — Vivianiiit, 

MnrOT. — Beryls  smoky  quarUL 

MoNVOtTTH. — ActiDolite,  apatite,  dcBoliUy  tircon,  stanrdite,  phimoBe  mica^  beryl,  ratQe. 

Mt.  Abraham. — AndaluaUt,  staurolite. 

NOBVTAT. — CfuTfsoberyU  molybdenite,  beryl,  roet  qtuxriz^  orihodaaey  cmnamon  garnet. 

Obb*s  Island.— <S^ea^  garnet,  andaluaite. 

Oxford. — Garmd^  beryl,  apatite,  wad,  droon,  maseoviie. 

Paris.— (Treen/  red/  blacky  and  blue  Umrmalinet  mica!  lepidoliiet  feldspar,  albiie,  quartz  cry»- 
tale!  roee  quartz^  casaUeriUj  amblygonUe^  zirooD,  brookite,  beiyl,  smoky  qnartE)  spodmnene,  cookeite. 
leuoopyrite. 

PABSOHSniLD. — Idooraae!  yellow  gamet,  pargaaite,  adularia,  acapoUief  galenite,  blende,  dialoo- 
pyrite. 

Pbbu.— CVysto22iMtf  pyriie, 

Phipsbubo. —  Yellow  garnet  /  manganesian  gamel,  idoeraae,  pargasitef  aodniie,  launumtite  !  chaba- 
zlte,  an  ore  of  cerium? 

Poland. — ^Idocrase,  smol^  qaarts,  cinnamon  garnet 

Portland. — PrehnUe^  actinolite,  garnet,  epidote,  amethyst,  caldte. 

FOWNAL.— Bfaejfc  Ufumudime^  fdd^par,  scapolite,  pyrite,  acUnolite,  apatite,  rose  qnartE. 

Ratmond. — Magjiekie,  scapoUit,  pyroxene^  lepidolil^  iremoUie,  hornblende,  epidote,  ortfaodaae, 
yellow  garnet,  pyrite,  idocrase. 

Rockland. — ^Hematite,  tremolite,  quarts^  wad,  talc 

RnifFORD. —  Yellow  garnet^  idocrase,  pyroxene,  apatite,  scapolite,  graphite. 

Rutland. — AUanite. 

Sandt  RmsB. — Auriferoa|  sand. 

Sanfobd,  York  Co. — Idocrase  I  albite,  caldte,  molybdenite,  epidote,  black  tourmaline. 

Skabsmont. — Andahtsiie,  tourmaline. 

South  Bbbwiok.— Made. 

Stbkaiqed  Mountain. — Beryll  black  tourmaline,  mica,  gameL 

Thomaston. — Oaldte,  tremolite,  hornblende,  sphene,  arsenical  iron  (Owl's  head),  blade  manganese 
(Dodge's  mountain),  Ihomnoniie,  talc,  blende,  pyrite,  galeuite. 

ToPSHAM. — Quartz,  galenite,  blende,  tungstlte  ?  bexyl,  apatite^  molybdenite. 

Union. — Magnetite,  bog-iron  ore. 

Wales. — Axinite  in  boulder,  alum,  copperas. 

Wa  tbbyillb.— CVyfliaOtseeJ  pyrite, 

Windham  (near  the  bridge). — Staurolite,  spodwnene,  garnet,  beryl,  amethyst,  cyanUe,  toniiBa' 
Une. 

WiNTHBOP. — Staurolite,  pyrite,  hornblende,  garnet,  copperas. 

'WooneroOK,'^  Graphite,  specular  iron,  prehnite,  epidote,  caldte. 

Yobe: — Beryl,  yivianite,  ozyd  of  manganese. 

NEW  HAMPSHIRE. 

AowoRTH. — Beryl t !  mical  tourmdUne,  fddspar,  aXbUe,  rose  guairtt,  cdhmbHet 

Alstbad.— iftoa/  /  albile,  black  tourmaUne. 

Ahhebst.— /docroM/  yellow  garnet,  pargasite,  calc  spar. 

BABTLRTT.^Magnetite,  specular  iron,  brown  iron  ore  in  large  yeins  near  Jackaon  (on  "Raid 
face  mountain  '^),  quarta  crystals,  smoky  quarls. 

Bath. — Galenite,  chalcopjrrite. 

Bellows  Falls. — Qyanite. 

Bbnton.— ^uaHs  crystals. 

Camfton.— BeryZ/ 

Canaan. — Gk>ld  in  pyrites. 

Chablbsiown.— iStofM^ife  made,  andalusite  made,  bog^iron  ore. 

Cornish.— Stibnite,  tetrahedrite,  rutUe  in  quartz/  (rare). 

Cbotden. — lolite/ 

Eaton  (S  m.  a  of ).— (7a2entfe,  blende/  dialcopyrite,  limonite  (Six  Mile  Pond). 

Fbanoeston. — Soapstone,  arsenical  pyrites. 

Fbanoonia. — Hornblende,  stauroUle/  epidtOe/  wisite,  specular  iron,  magneUte^  htadk  and  red  umb^ 
ganesian  garnets,  mispiekel  /  {danaHe),  chalcopyrite,  molybdenite,  prehnite. 

QiLVOBD  (Gnnstock  ML). — ^Magnetic  iron  ore,  native  '*  lodestone." 

Gobhbn.—  Graphite,  hlaok  tourmaline. 
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Qbafton. — Mteat  (extensively  quarried  at  Glass  HUl,  2  m.  S.  of  Orange  Summit),  a!hUe/  blue^ 
green,  and  yellow  berylil  (1  m.  S.  of  O.  Summit),  iourmdUne^  gameia, 

Granthaic. — Gfray  stauroUte  / 

Hajtoyeb. — Gaimdt  a  boulder  of  quartz  containing  rutilet  black  tourmaUM,  quarta 

Haverhill. — Garnet!  araenical  ptfrUeSj  native  araenic^  galenite,  blende,  iron  and  copper  pyrites, 
magnetic  and  white  iron  pyrites. 

HiLLSBOfiO*  (Campbell's  mountain). — Graphite. 

HiLLSDALB. — Rhodonite^  black  oxyd  of  manganese. 

Jackson. — Drusy  quartz^  tin  ore,  c^'senapyrUef  native  arsenic,  flnorite,  apatite,  moffnetUe^  molylh 
deniie,  wolfram,  chalcopyrite,  arsenate  of  iron. 

Jajtbet  (Monadnock  Mt).— CyonifaL 

Keenb. — Graphite^  aoapstone^  milky  quartz. 

LAin)AFF. — Molybdenite^  lead  and  iron  oros. 

Lebanon. — Bog-irxm  are, 

IjSBOS.—Stauroliie,  black  and  rod  gamete^  grantUar  magnetite,  horMende,  qndotey  MoisUe,  specular 
iron. 

Ltxe — Pyanite  (K.W.  part),  black  tourmaline^  rutile,  pyrite,  chaloopyrite  (E.  of  K  villageX 
stibnite. 

Mebbdiace. — Rutile!  (in  gneiss  nodules  in  granite  vein). 

Mouim)NBOBonoH  (Red  Hill). — IIorMende^  bog  ore,  pyrite,  tourmaline. 

NxwPOBT.— Molybdenite. 

Obange.— ^U6  beryls!  Orange  Summit,  chrysoberyl,  mica  (W.  side  of  mountain). 

OsFOKD.'^Brofvn  Umrmaline  (now  obtained  with  difficultyX  steatite,  rutilef  qyanite,  brown  iron 
oro,  native  copper,  malachite,  galenite. 

l^tSLBiM.'—Bteaiite, 

Piebmont. — Micaceous  iiron^  barite,  green,  white,  and  brown  mioa,  apatite. 

Pltmooth.— Oolumbite,  beryl  ' 

RiOHicoND.— /a/t>  /  rutile,  steatite,  pyrite. 

Byk— Made. 

Saddleback  Mt. — ^Black  tourmaline,  garnet,  spinel 

Shelbubne. — Galenite^  black  blende^  ctuUcqpyrite,  pyriiCj  manganese. 

Spbingfield. — ^Beryls  (very  large,  eight  inches  diameter),  manganesian  gamsta  !  in  mioa  slate, 
albiAe^  mica. 

Sullivan. — Towrmalines  (black),  in  quartz,  beryl? 

StJBBET. — ^Amethyst,  caloite. 

SwANZBT  (near  Keene). — Magnetic  i/ron  (in  masses  in  granite). 

Tamwobth  (near  White  Pond).— Galenite. 

Unitt  (estate  of  James  Neal). — Copper  and  iron  pyrites,  chhroj^Oite,  green  nicct,  ra/diated 
acti/noUte^  garnet,  titaniferous  iron  ore,  magnetite. 

Walpole  (near  Bellows  Falls). — Made. 

Wabbbn.— CAo^copyrite,  blende,  epidote,  quartz,  pyriie,  tremolUe,  galenite,  rfitiie,  icUc,  molybde- 
nite, ekinamon  stone!  pyroxene. 

WBsnfOBELAND  (south  ^port). ^Molybdenite!  apatite!  blue  fddspar,  bog  manganese  (north  vil- 
lage), quartz,  fluorite,  chaloopyrite,  oiyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  "old  Crawford's  house  ").— Green  octahedral  fiuor,  quarts  crystals, 
black  tourmaline,  chiastolite. 

WiLMOT.— .Beryi  ^ 

Wimchbstee. — ^Pyrolusite,  rhodoohrosite,  psilomelane,  magnetite,  granular  quarts. 


VBRMONT, 


Addison. — Iron  tand,  pyrite. 
Albuboh. — Quartz  crystals  ou  caldte,  pyrite. 
Athens. — Steatite,  rfiornb  spar,  actinolito,  garnet 
BAi/nif  DBS. — Serpentine,  pyrites  ! 
Babnet. — Graphite. 
BELViDEBE.~bteatite,  chlorite. 

Bennington. — Pyrolusite,  brown  iron  ore,  pipe  clay,  yellow  odire. 
Bbbkshirb. — Epidote,  hematite,  magnetite. 

BsfSBSL-^ActinolUe  !  talc,  chbrite,  octahedral  iron,  rutik,  brown  spar  in  steatite, 
Bbandon.— Braunite,  pyrolusite,  psilomelane,  limonito,  lignite,  white  day,  statuary  maibto; 
fossil  fruits  in  the  lignite,  graphite,  dialoopyrite. 
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BiUTTLiBOlK>UGH.^BladE  toanDaline  in  qnaiti,  mict,  soisite,  ratQe,  actinolitoi  seapolite^  spoda- 
mene,  roofing  ^te. 

BRiDOKWiTEB.--7afe,  doUmUte,  magnMe,  steaUte,  chlorite,  gold,  native  oopper,  Uende,  gaknite, 
blue  spinel,  cfaalcopjrite. 

BvuBTOU^BuHlef  brown  hematite,  manganese  orea,  magnetite. 

BwooKwaLD.—Mispickel,  pyrUe, 

Oabot.— Garnet,  ataurolite,  hornblende,  albiU, 

OA0TLBION. — Roofing  slaifif  jasper,  manganese  ores,  chlorite. 

OiYBKDiSH.— Garnet^  aerpmtine^  iah,  Meatite^  tourmaline,  oBbosh^  irmnolUB, 

Cbbsteb. — AtifesiWf  feldspar,  chlorite,  quartz, 

Gbiitxhdbn. — ^Psilomelane,  pyrolnsite,  brown  iron  ore,  9peaUar  and  magneHe  ^vm^  gBleoiie^ 
iolite. 

OoLCHBSiEB. — ^Brown  iron  ore,  iron  sand,  jasper,  alum. 

OoBXHTa.-^  Copper  pyrites  QiBB  been  mined),  pyrrhotite,  pyrite,  rutile^  qnarta. 

OovxNTRT. — Rhodonite. 

GaiUTSBcniT. — Mica  in  concentric  balls,  oaldte,  rutile. 

Dbbbt.— Mica  (adamgUe), 

DuKMEBSTOH.— Rutile,  roofing  slate. 

Faibhayen. — Roofing  slate^  pyrite. 

FuBTOHER.— P3nrite,  octahedral  iron,  adcular  tonimaline. 

Gbaitok. — The  steatite  quanj  referred  to  Grafton  is  properly  in  Athena ;  (uort^  actinoliieL 

Guilford.— Scapolite,  mtile,  roofing  slate. 

Hartford. — Calcite,  pyriiet  cyaniie  in  mica  slate,  quartz,  tourmaline. 

iRASBCRaH. — Rhodonite,  psilome/ane. 

Jat. — Chromic  iron,  serpentine^  amianthus,  dolomite. 

Lowell.— Florosmine,  amianthus,  serpentine,  oerolite,  talc^  cUorite. 

KA.WJBOBO\^Rho7nb  tpar^  steatite,  garnet,  magnetite,  chlorite. 

MsNDOir.— Octahedral  iron  ore. 

MlDDLEBUBY. — ^ZirCOU. 

MiDDLBBBX.— Rutilel  (exhausted). 
MoNKTON. — Pyrolusite,  brown  iron  ore,  pipe  day,  feldspur. 
MoBXTOWK.— iSfm^  quartz  t  steatite,  talc,  wad,  rutile^  serpentine. 
MoRBiSTOWK. — Galenite. 
MouKT  RoLir,— 'Asbestos,  chlorite. 

New  Faitb. — Glassy  and  aa)estifi>rm  actinolite,  steatUe,  green  quartz  (called  chiysopraae  at  thd 
localityX  chalcedony,  drusY  quarts,  garnet,  chroinie  and  Uiame  iron,  rhomb  tpar,  aerpentioe^  mtife. 
Norwich. — Actinolite,  feldspar,  brown  spar  in  talc,  (Tanite,  xoiaite,  chaioopyrite,  pyritei 
PiTTSFOKD. — Brown  iron  ore,  manganese  ores. 
PLYHOurH. — Spathic  iron,  magnetic  and  specular  hnon,  both  in  octahedral  cfTBtata^  fo^ 


Plympion.— Massive  hornblende. 

Putney. — ^Fluorite,  brown  iron  ore^  rvOle,  and  zoisite,  in  boulders,  staniolite. 

RBADDia.— 6Ua09y  actinolite  in  tala 

Readsboro'.-— 6^2awy  actinolite,  steatite,  hematite. 

RiFTOX. — Brown  iron  ore,  angite  in  boulders,  octahedral  pyrite. 

RocHBSTER.^RutQe,  specular  iron  cryst,  magnetite  in  chlorite  slate. 

RocKiEaHAM  (Bellows  Falls).— Cyanite,  mdicolite,  feldspar,  tounnallne»  flnorite,  caleile^  pnluDto, 
staurolite. 

ROXBURY. — Dolomite,  talc,  serpentine,  asbestus,  quartE. 

RuTLAin). — Magnesite^  white  marble,  hematite,  serpoitiDe,  pipe  day. 

Salisbury. — ^Brown  iron  ore. 

Sharoh.— ^uortt  crystals,  cyanite. 

Shorehail— iVri^e,  black  marble,  caldte. 

Shrewsbury. — Magnetite  and  chaioopyrite. 

Starksboro'.— Brown  iron  ore. 

Stiruno. — Ohalcopyrite,  talc,  serpentine. 

STOOKBBiDeB. — Mispickel,  magnetic  iron  ore. 

Strafford.— Magnetite  and  chalcopyrite  (has  been  worked^  native  copper,  hornblende,  ecm- 
peras. 

Thetford.— Blende,  galenite,  eyanite;  duysolifie  in  baaalt,  pyrrhotita,  Jhldepar^  roofing  dale, 
steatite,  garnet 

TowvsBEKD —Actinolite,  black  mica,  talc,  steatite,  feldspar. 

Tboy. — Magnetite,  talo,  serpentine,  picrosmine,  amianthus,  steatUe,  one  mile  BontiheaEt  of  viOags 
of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missisoo,  chromic  inm,  i ^^ 

YxRSHiRB.— iVr»^  dialcopyrite,  tourmaline^  mispidcel,  quarts 


Digitized  by  VjOOQIC 


AHBBIOAN  LOOALTTDES.  769 


WAiU)flB0B0*.~2atn^  toonD&line,  irmnoliief  hemaUta 

WABBBN.—AjctiDoIite,  magnetite,  wad,  serpentine. 

Watbbbvbt. — ^Miapickel,  Qhalcopjiite,  nUiUf  guaris^  aerpentine. 

YfATSftYTLtA—SteaHUt  actinolite,  talc. 

Wbathsbbiteld. — SieaHte^  tpecukifr  mm,  fyriUf  tremolite. 

Wbllb'  Ritsb.— Graphite. 

Wbstfixld. — StecUtte^  chromic  iron,  serpentine. 

WBSTmKSTEiL^Zoisite  in  boulders. 

WiNDBAM. — Olcuty  actinolite,  tteatiie^  garnet,  serpentine. 

"WOODBDBT. — MasBlye  pjrite. 

Woodstock.— ^uortt  oryetaU,  ganet,  soisite. 


ICASaiGHUSETTS. 

Altobd. — Oalenite,  pyrite. 

AxBOiu^AUanite,  flbroUte,  (f)  epidotet  habingtonite? 

AUBUBN.— ifaaomte. 

BAsaK^RuiHa  !  mica,  pyrite,  heryl,  feldtpar,  ifomeL 

GbbjlT  BABBnoTOK.— 2V0mo/i<e. 

Bbdiobd.— GameL 

Bblohebtown.— Allanite. 

Bebnabdstoh.— Magnetite. 

BBTEBLT.'Golambite,  green  fddgpar,  oassiterite. 

BLAvroBD. — iSSsrpenitfM^  anffwphgllite,  actinolite  I  ehromite,  oywiite^  rose  qnarte  in  bonlders. 

BoLTOB. — Scapolitet  petalite,  spTune,  pyroxene,  nuttaMie,  cUopeide,  boUonite,  apatite,  magnesite, 
rhomb  spar,  aUanUe,  yttroceritet  cerium  ochre  ?  (on  the  acapolite),  spIneL 

BoxBOBOUQH. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

BBieHTOK. — Asbestus. 

Bbdifxbld  (road  leading  to  Warren). — loHte,  adukiia,  mol/bdenite^  mica^  garnet 

Gabuslb. — Thurmaline,  gaimet/  acapolite,  actinolite. 

Obablbstowv. — Frehnite,  laumoniite,  stllbite,  chabazite,  quartz  crystals,  melanolite. 

CThblmstobd. — iSbopoKte  (chelmsforditeX  chonAvdite,  blue  spind,  amianihua  !  rose  quarts. 

QKtsnoL'^HorMende,  ecapoUie,  zoiaite,  apodnmene,  (ndicoUte,  apatite,  magnetite,  chromite, 
stilbite,  heulandite,  analdte  and  chabazite;  at  the  Bmery  Mine,  Ohester  Factories.^ Oonmdum, 
margarite,  diaapore,  epidote,  oorundophilite,  chloritoid,  tourmaline,  menaeoanitet  mtQe^  biotite, 
indianite?  andesite?  eyanite, 

CHBSTEBnBLD.— ^«e,  green,  and  red  Umrmaline,  deaivekmdUe  (alUteX  lithia  mica,  amoky  quatrtz, 
miorolite,  epodumene,  cyanite,  apatite,  roae  beryl,  garnet,  quartz  cryataia,  ataurolite,  cassiterite,  co/tim- 
biie,  Boisite,  uranite,  brookite  (eumanite),  sdieelite,  antiiophylltte,  bomite. 

OoNWAY.— Pyrolusite,  fluorite,  zoisite,  rutile/  !  natire  alum,  galenite. 

CuHMiNaTON. — Rhodonite  t  cummingtonite  (homblendeX  marcasite,  gameL 

DBDHAiL—Asbestus,  galenite. 

Dbebitbld. — Ohabazite,  heulandite,  stilbite,  amethyst^  cameiian,  chalcedony,  agate, 

FnoHBUBG  (Pearl  limy^Beryl,  atattrcUtet  garnets,  molybdenite. 

Fozbobouoh.— iV^  anthracite, 

Fbankuk.— Amethyst 

G06HBN. — Mum,  aUite,  apodumene  I  blue  and  green  knmuUine,  beryl,  zoiaite,  smoky  quartz,  oolnm- 
bite,  tin  ore,  galenite,  beryl  (gosheniteX  pihlite  (cymatolite). 

Gbbbhubld  (in  sandstone  quarry,  half  mile  east  of  village). — AUophane,  white  and  greenish. 

Hatfield. — Barite,  yellow  quartz  crystals,  galenite,  blende,  ohaloopyTite. 

Hawlet. — Micaceoua  iron,  massive  pyrite,  magnetite,  zoisite. 

Heath.— iV^  fsoiaite, 

H1N8DALB.— Brown  uron  ore,  apatite^  zoiaite. 

HoBBABDSTOB. — Maaaive  pyrite, 

JjAXOABtEVL-^Oyanite,  chiaatolitet  apatite,  staurolite,  pinite,  andalosite. 

JjEE,^Tremolitet  aphenet  (east  part). 

Lbnoz.— Brown  hematite,  gibbsite  (7> 

Levbbbti. — Barite,  galenite,  blende^  chakopytite. 

LKYDWX.^Zoiaite,  nfiUe, 

LirrLBTOB.— Spinel,  scapolite,  apatite. 

LTBKnELD. — Magnesito  on  serpentine. 

Mabtha's  YnrBTABD.— Brown  iron  ore,  amber,  aelenite,  radiated  pyrite. 

MBHDOV.^Jftda/  chlorite. 

48 
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IfiDDLiffiBLD.— (Ttowy  actmoilUe^  rhanJb  tpar,  gUatUe^  $$rpmiHMt  feUbpat,  droflj  qoait^  >IM^ 
Eoisite,  nacritoy  chaloedonj,  taUt  dewejlite. 

J£iLBUKT. —  Vermieuliie. 

MoBTi.om.^-43pecular  iron. 

JSlKWWJBY.—SerpmUine^  chiysotile,  ^idoU^  maB$iv4  garnet,  siderite. 

NswBUBTPOBT. — SerpenHne,  nemaUi,  umnite. 

Kbw  Bkaimtbsb.— ^^odk  tommaline. 

Norwich.— 4patfte/  biack  UnMrmaUne,  heryl,  tpodumetiel  iriphiyUm  (altered),  blende^  qpmttM 
orystala,  caasitorite. 

NoBTHFiBLD. — OohmibUe,  fibrolite^  cyanite. 

PiXMXK  (Three  Biveny^Feldapar,  praboite,  calo  spar. 

PXLHAH. — Atbestusj  serpeDline,  quartz  oryataiSf  beryl,  molybdeniU,  gmtn  ftonwftMM^  epidote,  ame- 
thyst 

RiOHMon). — Brwtn  iron  ore,  giibsUe  !  dOcphasM, 

RocKPOBT. — DamaUte^  oryophyUUe,  anniU,  cyrtoUie  (altered  droon),  grem  and  wTiUe  arthodoM, 

Rows. — Epidote,  talc. 

South  Botalston. — Beryl  1 1  (now  obtained  with  great  diffiealty)|  nUcat  I  fdd&par!  aUanite. 
Four  miles  beyond  old  loa,  on  &nn  of  Solomon  Heywmxl,  mioat  beryl  /  feldaparf  menaooaoile. 

RUBSEL. — Schiller  spar  (diallage?),  ^*<^  serpentine,  beryl,  galenite^  dialoopyriteL 

Saleil — ^In  a  boulder,  cancrinite^  sodalite^  elsolite. 

Siuaua — ^Porphyry,  jasper. 

Sheffibux — Aihestaet  pyrite^  native  alum,  pyrolosite. 

Shslbubhs. — ^Rutile, 

Shutesbubt  (east  of  Locke's  Pond). — Molyhdemte, 

SouTHAXFTOB. — QoimiUe^  ceroasite,  anglesite,  vmlfenUe^  fluoritei  barite^  eopper  and  iron  pyrita^ 
blende^  oomeoua  lead,  pyromorpbite,  stolzite^  dirysocoUa 

Sterunq. — Spodvmene^  chiasMite,  tpathic  iron,  mupiekelf  Uendtf  galenite^  chaloopyTitie^  pjrita 

Stonehaic. — Ni^krite. 

Stubbbidqb. — Graphite,  garnet,  apatite,  bog  ore. 

SwAMPSOOT.— Ore^  feldspar. 

Taumtok  (one  mile  south).— Paracolambite  (titanio  iron). 

Tubneb's  Falls  (Conn.  Riyer). — Gbaloopyritei  prehnit^  chlorite,  cMbneipAcMfe,  spaHiic  iron,  mala- 
•ohite,  magnetic  iron  sand,  anthracite. 

Ttbikohah.— Pyroxene,  acapc^te. 

UzBBiDaE.— Oaienitei 

Wabwiox. — Maaaive  gamei,  radiated  black  ioumnaUne,  magnetite,  beryl,  epidote. 

Washinqton. — Oraphite. 

WEsinELD.— iSbMUer  epar  (diallageX  eerpentine,  steaMte,  cyanite,  acapolite,  actinolita. 

Westfobd.— ilndofttftle  / 

Wist  Haufton.— Galenite,  argenHne,  peeudomorphoue  quarts 

Wbbt  Spbinofield.— iVeAfiife,  ankerite,  satin  spar,  celeetite,  bitaminoos  ooaL 

West  Stockbbidob.— £<muiMe,  fibrous  pyroloate,  spathic  iron. 

Whatblt.— 37b(ive  copper,  galenite. 

WiLUAMBBTTBO.— JSofMfa^  psendomorpbous  qnarts,  apatite,  rose  and  smoky  quarts  gskoile^  pyio- 
)]usite,  chaloopyrite. 

WiLLiAXBTOWBr.— Oy«t  ^dorfe. 

WucDSOB.— ZoisOe,  aoUnolite,  rvHlef 

WOBOBBIBB.— ifwpic^,  idocnse,  pyroxene^  gamet|  amianthus,  bncholnte^  spathio  iroo,  gale> 
inite. 

WOBTHXiraTOV.— (V^MUftB^ 

ZOAB.— Bitter  spar,  talc 

RHODE  ISLAin). 

Bbibvol.— ^me^st 
Obabbioh.— Actinolite  in  talc 

CuMBEMLAXD.^MBing<mea$,  epidote,  acHnoUtey  garnet,  titaniferoofl  iroD,  magnetiie,  x«d  H«M«t«, 
(Clialoopyrite. 

Fostbb.— CV«M^ 

Glouobstxb.— Jfo^fMtite  in  dilorite  slate. 

Johhboh.— Talc,  brown  spar. 

KATia— See  Wabwigk. 

Nbwpobb.— fisrpciiMie. 

jPowtBMxnrnL^^AnikrucOe,  graphite,  asbestoa,  pyrite. 
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Smithfibld.— 2>o/<mHte,  eaJcUSt  hitter  apar^  naeritet  Berpentine  (boireidte),  tremoUte,  asbestos, 
quarts^  magnetic  iron  in  chlorite  slatCi  talc  I  anatase. 
Wabwick  (Natic  Tillage). — MoBonitef  garnet^  graphite. 
yfjtBaxLr.-^IlfnenUe, 


OONNKOnCUT. 

BEBLnr.— Barite,  datoUte,  blende,  quarts  crystala. 

BoiffOir.--Staarolite,  chalcopyrite. 

Braslbtyille  (Litchfleld).^Laamontite. 

BveroiK—CfuUcocUet  chakopffrtie,  barite,  honUte,  talc^  aUophoMf  pyromorphlte,  cakUe,  mala- 
chite, galenite,  quarts. 

BEOOKmLD. — Qalenite,  calamine,  blende,  spodumene,  pjrrhotite. 

Gakaan. — Trem/oUte  and  white  augiie  !  in  dolomite,  canaanite  (massiTe  pyroxene). 

Ohathak. — ^Mispidcel,  smaltite,  chloanthite  (chathamiteX  acorodite,  ntooolite,  uSryl^  eiythrite. 

Ohkshibb. — BarUe,  chahocUe,  bomiie  erysL,  malachite,  kaoUn,  natrolite,  prehnite,  chabazite, 
datoUte. 

Ghbsteb. — Sillimamle  f  siroon,  epidote. 

OoBJXWALL.-^  Cfrapkite,  pyroxenCy  actinoUte^  aphene,  scapolite. 

DASBWT.^IkuAinte,  oligodaee,  moonetone,  brown  tourmaline,  orthodase,  pyroxene^  para- 
thorite. 

FASKSSomts^—Prehmte^  chabaatite,  agate,  native  copper. 

Grakbt.— Green  malachite. 

GftEBNWiOH.— Aacfc  towrmaline, 

EUddajl — Ohryeoberyll  beryl  J  epidote  I  tourmaline  t  feldepar,  garnet  t  iotite!  otigoclaee,  ehbh 
rophyllite  I  automolUe,  fttagnetite,  adularia,  apatite,  ooiwnbite  I  sircon  (calyptolite),  mioa,  pyrite, 
marcaalte,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  biamutite. 

Hadlthb.— Ghabasite  and  stilbito  in  gneiss,  with  epidote  and  garnet 

Habtfobd. — DatoUte  (Bocky  HiU  quarry). 

Kbnt. — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

LnoHFiBLD. — Oyanite  with  corundum,  apatite,  andandaluaite,  9n«iaoaiiiifo(washingtonite)k  dial- 
copyrite,  diaspore,  nioooliferous  pyrrhotite,  margarodite. 

Ltmb. — Garnet,  sunstone. 

MBBiDEK.^Datolite. 

KiDDLBrzBLD  FALLS. — Datolitc,  chlorite,  etc.,  in  amygdaloid. 

MiDDLBiowx.— if&co^  Upidolite  with  green  and  red  tourmaline,  albite,  feldapar,  columbUe  I  prek- 
nite,  garnet  (sometimes  octahedral),  beryl,  topas,  uranite,  apatite,  pitchblende  j  at  lead  mine, 
galenite,  chalcopyrite,  blende,  quarts,  caldte,  fluorite,  pyrite,  sometimes  capillazy. 

UiLroBD.— Si^te,  pyrmene,  aebutiu,  soisite,  verd-antique  marble,  pyrite. 

Nbw  Hatbn. — Serpentine,  aabestua,  chromic  iron,  saUite,  stilbite,  prehnite. 

NoRWiOH. — Sillimanite,  monaaiieJ  siroon,  iolite,  corundum,  feldspar. 

OxfoSD,  near  Humphreysville. — Qyanite^  chalcopyrite. 

Fltmotjth. — Galenite^  heulandiie,  fluoriie,  chlorophyllite  t  gamel 

RoABiKa  Bbook  (Cheshire).— 2>(Ko/tfe  /  calcite,  prehnite,  saponite. 

RBADDia  (near  the  line  of  Danbury). — ^Pyroxene,  garnet, 

VUiXBURi,^Spathiciron,  blende,  pyrite/  I  galenUe,  quarts,  chalcopyrite. 

Saubbubt. — Brown  iron  ore,  ocbrej  iron,  pyrolfiaite,  triplite,  tturgite, 

BAYVBOOHL^Molybdenite,  stilbite,  liumba^o. 

Sdcbbubt. — Copper  g/anee,  green  malachite. 

SouTHBURT.—Bose  quarts,  laumontite,  prehnite^  ealc  spar,  hesTy  spar. 

SouTHiNQTON. — Heavy  spar,  datoUte,  asteriated  quarts  aystalB. 

Staffobd.— ICassiye  pyrites,  alum,  copperas. 

Btonington.— Stilbite  and  chabazite  on  nieiss. 

Thatohbbstillb  (near  Bridgeport). — SSbite  on  gneiss,  babbtngtoniteT 

ToLLAjiD.-— Staurolite,  massive  pyrites. 

TRtTMBULL  and  MoKBOB. — Ohlorophane,  fepoM,  beryl,  diaspore,  pyrrhotite,  pyrite,  scheeSte,  wdf" 
ramiie  (peeudomorph  of  scheelite),  rutile,  native  bismuth,  tungstic  add,  spathic  iron,  mi^ickel, 
argentiferous  galenite,  blende,  scapolite,  tourmaHne,  garnet,  albite,  augite,  graphio  tellurium,  (f)fmir- 
garodOe. 

Wabhinoton.— TnjpNfe,  menaceanitet  (washingtonite  of  Shepard),  rfaododutwite,  natrolite^  anda- 
Uuiie  (New  Preston),  cyanite. 

Watbbtowk,  near  the  Naugatuck  ^^White  sahlite,  monasite. 

Wist  Fabmb.— Asbestua. 
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WiLLUCANTia— 71wai»  manazitef  ripidaUk, 
WnroHiSTKBand  WXLTON.^A8b60tua,  garnet 

NEW  YORK. 

ALBAKT  00.*— Bbthlshbil— CAldto,  stalactite,  stalagmitei  calcareous  unter,  aoowy  gypBom. 

OoBTXAjr'8  LAMDore.— Oypaam,  epaom  salt,  ^uofifii  cryitato  at  Crystal  Uill,  tbree  mfles  booUi  of 
Albany. 

Guiu)BBLiLin>.— Petroleum,  anthracite,  and  caldte^  on  the  banks  of  the  Norman's  Kill,  two  miks 
south  of  Albany. 

Watketlibt. — Quartt  oryitaia^  yellow  dnuy  quarts. 

ALLEGHANY  CO.— Cuba.— Calcareous  tu&,  petroleum,  3^  mUes  from  the  yillageL 

CATTARAUOUS  CO.— Fbeidox.— iVth^feum. 

CAYUOA  CO.— AuBnBN.--^lestite,  oaldte,  fiuor  spar,  epsomite. 

Catuoa  Lakx. — Sulphur. 

LuDLOWTiLLs.— Epaomita 

Uniobt  Spbikqs. — Seienite,  gypsum. 

fipBiNQPOKT. — At  Thompson's  plaster  beds^  dtUpkur  I  setsnifii 

SPBuroYiLLB. — ^Nitrogen  springs. 

CLINTON  CO.— Abnold  Ibon  Minb.— JfiijifiMttfa^  epidote,  molybdenite. 
FiNOH  Obb  Bbix — CkdcUe^  green  and  purple  fluor. 

CHATAUQUE  CO.— Fbbdohia.— Pe«ro20»m)  earintireUBd  hydrogen, 
Laona. — ^Petroleum. 

bHEKIDAN. — ^Alum. 

COLUMBLl  CO.— AusTBBLiTZ.— .£[ar(^y  wanganew,  wulfimite,  chaloodte ;  LiTingstoD  lead  mine^ 
Titreous  silver  7 

Chatham.— QnartZk  pyrite  hi  cubic  crystals  in  slate  (Hillsdale). 

Cabaak.— Chaloocite^  chaloopyrite. 

Hudson.— Epidote,  aeleniiet 

Nbw  Lbbabob. — ^Nitrogen  sprhigSi  graphite,  anthracite ;  at  the  Anoram  lead  mine,  galenite,  baitte, 
bkndet  vnUfenite  (rare),  chaloopyrite,  calcareous  tufa ;  near  the  city  of  Hudson,  epaom  aalti  brown 
spar,  toad. 

DUTCHESS  CO.— Ambbia.— Dolomite,  Kmonite,  turgite, 
Bbokmab. — Dolomiie. 

Doybb.— Dolomite,  tremolite,  garnet  (Foss  ore  bed),  stauroUte,  UnwnUe, 

FiBHKiLL. — ^Dolomite;  near  PeckyiUe,  talc,  asbestus,  graphiUf  hornblende^  augite,   aeUnoUkf 
hydrous  anlhophyllite,  UmonUe, 
NoBTH  East.— Ohaloodte^  chaloopyrite^  galenite,  blende. 
Pawlinq. — Dolomite. 

Rhikbbbuk.— ^Salcite,  green  feldspar,  epidote,  tourmaline. 
Union  Vale. — At  the  dove  mme,  gUMie,  Hmoniie. 

ESSEX  CO. — Albzandbia. — Kirby's  graphite  mine,  graphite^  pyroaiene^  aoapoUtet  sphene. 

Cbown  Point. — ApoA'te  (eupyrchroite  of  Emmons\  brawn  Umirmaiinel  in  the  apatite,  chlorite, 
quartz  crystals,  pink  and  blue  calcite,  pyrite ,-  a  short  distance  south  of  J.  C.  Hammond's  housi^ 
gamet,  acapoiite^  chaloopyrite,  aven^urtfid/eMspar,  ziroon,  magnetic  iron  (Peru),  epidote^  mica. 

Ejbbnb. — Scapolite. 

Lbwis. — TaJbikKT  apar,  cofopJumUe,  garnet^  labradorite,  hornblende^  actinolite ;  ten  miles  south  of 
the  village  of  Keeseville,  mispickel 

LONQ  Pond.— Apatite,  garnet,  pyroxene^  idocrase,  coccoHte  1 1  ecapolite^  magnetite^  Uw  cakUe, 

^QljnYBM.^-Labradoriiej  garnet^  magnetite, 

MOBIAH,  at  Saridfbrd  Ore  Bed.— ifa^rie^  apatite,  allanite/  lanthanite,  actinolite,  and  feld- 
spar; at  Fisher  Ore  Bed,  magnetic  iron,  feldspar,  quartz;  at  Hall  Ore  Bed,  or  "  New  Ore  Bed," 
moifnetite,  ziroone;  on  Mill  brook,  eakite,  pyroxene^  hornblende,  albite;  in  the  town  of  Horiah, 
magnetite,  black  mica. 
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Nbwookb. — LahradoinJbi^  feldspar,  magnetic  iron,  h^rpersthene. 

POBT  Hbnkt.— ^oum  towrmMM^  micot  rose  quari^  serperOinej  green  and  black  pyroxene^  horn- 
blende^ er^  pyrUe^  graphite^  tabular  spar,  pyrrhotine,  achUaria;  phlogopUe!  at  Cheever  Ore  Bed, 
with  magnetite  and  serpentine. 

Roger's  Book. — QrophiUtt  tabuUur  §par,  garnet,  cotophonUey  feldepar,  adnlaria,  pyroxene^  aphene^ 
cocoolite. 

BOHBOOK. — OakUe,  pyroxene,  ehondrodiiU. 

TiooKDBBoeA. — OiraphUefpyroocme^  eMik^  apheae^  blade  tourmaline,  caooxene  ?  (Bit.  Defiance). 

Wbstpobt. — ^Labradorite,  prebnite,  magnetite. 

WiLi«BOBO\ — TaJtmiar  epar,  cokphoniie,  garnet,  green  coceoUk,  hornblende. 

EEIB  CO.— Kllioott'b  1£zll&— Cbfeoreottf  tufas. 

PRANKUN  00.— Chatxauoat.— Nitrogen  springs,  calcareons  tofiM. 
KAJ/yvE.'-^Masawe  pyrite,  magnetic  iron  ore.  « 

6ENESEB  00.^  Add  springe  containing  snlphorio  acid. 

GREENE  CO.— Oatskilu— CbZcOe. 
Diamond  Hill.— Quartz  crystals. 

HERKIMER  CO.— Fairfield.— ^Mirts  crystaie,  fetid  baiite.  - 

Little  Fall& — Quarlst  cryetdlal  barite,  caldte,  anthracite,  pearl  spar,  emaky  quark]  one  mile 
south  of  Little  Palls,  calcite,  brown  spar,  feldspar. 
MiDDLBYiLLE. — QtuuiK  crystoie  t  cakUe,  brown  and  pearl  spar,  anthracita 
Newport. — Quartz  oryaiabt. 

SALiaBtTRT.— ^uorte  eryetaief  blende,  galenite^  iron  and  copper  pyrites. 
Stark.— Fibrous  oeleetite,  gypsum, 

HAMILTON  00.— Lovo  Lake.— Blue  calcite. 

JEFFERSON  OO.—Adamb.— Fluor,  calc  tu&,  barite. 

ALBXA2n)RiA. — On  the  8.E.  bank  of  .Musoolonge  Lake,  fluorite,  phhgopUe,  dialoopyrite;  on  High 
Island,  in  the  St.  Lawrence  River,  feldspar,  tourmaline,  hornblende,  orthociase^  celestite. 

Antwerp.— Stirling  iron  mine,  specular  iron,  ehakodite,  spathic  iron,  nUUerite,  red  hematite,  crys- 
tallized quarts,  yellow  aragonite^  nicooliferous  iron  pyrites,  quartz  orystals,  pyrito ;  at  Oxbow,  calcite  ! 
porous  coralloidal  heavy  spar;  near  Yrooman's  lake,  calcite!  Idocrase^  phlogopitel  pyroxene,  sphene, 
fluorite,  pyrite,  cbalcopyrite;  aSao  feldspar,  hog4ron  ore,  scapolite  (form  of  Da?id  Eggleson),  ssrpm' 
tine,  tourmaline  (yellow,  rare). 

Brownsyillb.— Celestite  in  slender  crystalsi  calcite  (four  miles  from  Watertown). 

Natural  BRiD0B.*-Feld8par,  gieseckitel  steaUte,  pseudomorphauM  after  pyroxene. 

New  Connbotiout. — Sphene,  lirown  phlogopiie. 

ChUR.'^Beryl,  feldspar,  specular  iron, 

Philadelphia. — Garnets  on  Indian  river,  in  the  yUlaga 

Paxilia. — Agaric  mineral,  calc  tuiSi. 

Pillar  Point.— JfoMtve  heavy  spar  (exhaasted^ 

Theresa.— /Tiior,  calcite,  specular  iron  ore^  hornblende,  quark  crystals,  serpentine  (associated 
with  the  specular  iron),  celestite,  strontianite ;  the  Muaoolonge  Lake  locality  of  fluor  is  exhausted. 

Watertown. — TremoUte,  agaric  mineral,  calc  tu&,  celestite. 

Wilna.— One  mile  north  of  Natural  Bridge,  calcite. 

LEWIS  CO.— Diana  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks^  and 
within  two  miles  of  Natural  Bridge).— iSbopoliee/  tabular  spar,  green  oocoMe,  feldspar,  tremoUte, 
pyroxene!  sphenet  t  mica,  quark  crystals,  dmsy  quartz,  cryst.  pyrite,  pyrrhotite,  bhte  ealdk,  ser- 
pentine^ rensselaerite,  zircon,  graphite,  chlorite,  specular  iron,  bog-iron  ore^  iron  sand,  apatite, 

Greio. — Magnetite,  pyrite. 

Lowvillb. — GdlcitB,  fluorite,  pyrite,  galenite,  blende,  calc  tofit. 

MARTiNSBUBaH.— Wad,  galenite,  etc,  bat  mhie  not  now  opened,  calcik. 

Watson,  Brhmen.— Bog-iron  ore. 

MONROE  CO.— Roohbsier.- i^MT?  spar,  cale  spar,  snowy  gypsom,  floor,  coleBtite^  galenite, 
blende^  barite,  homstone. 
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MONTGOICERY  OO.^Oaituohabii.— Anthndte. 

Palatdhl — Quartt  crygtaltt  drasy  quarts.  aDthracite,  honiataiie,  agate,  ganMt 

B00T.^Pearl  spar,  dntty  quartz,  bfende^  barite,  stalactite,  stalagmite^  gaknite^  pyrifee. 

KBW  YORK  00.— Gorlsar'b  Hook.— Apatite,  brown  and  yellow  feldspar,  sfjihene. 
XnxQesBiDQ^—Tremoliie^  pyroossne,  mica,  tourmaUne,  pyrites,  ratile,  dolomite. 
HASLBif.^Epidotey  apopbyllite,  stQbite,  tourmaline,  Tivianite,  lamellar  feldspar,  mioa. 
Kxw  ToBX.— ^Sbrpen^M^  amianUhMS,  aotinoUte,  pyroxmt,  bydrous  antbopbyllite^  ganMt^  ttearo- 
lite,  molybdenite,  graphite^  chiorite,  jasper,  neoronite^  feldspar. 

NIAGARA  CO.— Lbwibtoh.— jgMwmte. 

LooKPOBT.— CisMifa^  caldte,  seknite,  anhydrikf  flnorUa,  dolomite^  Umde. 

NuGABi.  FALLa— OoZcite,  flnorite,  blende,  dolomite. 

ONEIDA  CO. — BoONYiUiX.— Ooictife,  tabtdar  spar,  eoooo^iUii. 

Cloiton. — Bknde,  UnHcidour  argittaceoiu  irtm  ore;  in.  rocks  of  the  QinUm  G-nmp^  gtrrmtisTii^ 
celestiie,  the  former  covering  the  latter. 

ONONDAGA  CO.— CAiOLLua- <SS!2enite  vn^flbroua  gypnmk 

Cold  Spbikg. — ^Azinite. 

Uasuub. — Gypsum  and  fluor. 

Stbaousx. — SerpenHnef  celestite,  selenite,  barite. 

ORANGE  CO.— Cornwall.— ^trotm,  chondrodite^  hanMende,  tpinel,  masH^e  fiUbpar^  fSbnm 
qridote,  hudsonite,  menaocanite,  serpenHnef  ooooolite. 

Dbbr  Park. — Oryti.  pyriie,  galenite. 

MoNROs.— ifica  /  sphanel  garnet,  oolophonite^  qnMe,  (Jiondroditef  aOaMte,  budiolnte,  bnnrn 
spar,  spinel,  hornblende,  talc,  menaccanite,  pyrrhotite,  pyrite,  chromic  iron,  grc^hite,  raalolyn^ 
moronolite. 

At  Wnjcs  and  O'Neil  Mine  in  Konroe. — Aragonite^  magnetite,  dimagnetite  (pseod.  7),  jenkiDsita, 
ashestus,  serpentine,  mica. 

At  Two  P0N]>8  in  Monroe.— iV^'^'s^n^^  ehondrodite,  hornblende,  scapolUet  vkcon,  sphene,  apatitaL 

At  Greenwood  Furnace  in  Monroe. — Chondrodite,  pyroxene!  mica,  horfMonde,  spmei,  soap^ 
lite,  biotite  !  menaooanite. 

At  FoRBffT  or  Dean. — Pyraeene,  spinel,  Eiroon,  soapolite,  hornblende. 

Town  of  Warwiok,  Warwick  Villaob. — Spinel  I  mrcon,  serpentine/  hrovm  spar,  ppnnmttf 
hornblende  f  pseudomorphous  steatite,  feldspar  I  (Rock  HillX  menaooanite^  MitanUe,  tovinnaliiie  (& 
H.),  rutik,  sphene,  molybdenite^  mispickel,  marcasite,  pyrite^  yellow  iron  sinter,  quarts,  Jasper,  mieii 
ooooolite. 

Amitt. — Spindf  garnet,  scapoUte,  hornblende,  idoerase,  epidctel  dinioniitef  maffnetUe,  iomimaMu, 
warwickite,  apatite,  diondrodiiB,  talc  I  pyroxene  f  mtile^  menaooanite,  sriram,  corundum^  Jddapm, 
sphene,  oalc  spar,  serpentme^  sohiller  spar(?),  sUreiy  mica. 

Edentille.— 4pa^'^  chondroditel  hair-brown  hornblende  t  tremolita,  spinel,  UmrmaUme,  warwki- 
ite,  pyroocene,  sphene,  mica,  feldspar,  mispickel,  orpiment^  rutHe,  menaooanite,  soorodite^  oo(iper 
pyrites. 

West  Point.— iJddfpor,  mica,  soapolite,  ephene,  hornblende,  allanitOi 

PUTNAM  CO.— Cabhxl  (Brown's  quarry).— Anthophyllite,  sdiiller  spar  (?X  orpimen^  mifuv^rthJ, 
epidote. 

Cold  SpRiNe.— Chabazite,  mica,  sphene,  epidote. 

Patterson. — White  pyroxene  t  cole  spar,  aabestus,  tremoUte,  dolomite^  massiye  pyrite. 

Philupstown. — TremoHte,  amianihus,  serpentine,  sphene,  diopside.  green  eoocoHte,  horablsDdfl^ 
scapolite,  stilbite,  mica,  laumontite,  gurhofite^  calc  spar,  magnetic  iron,  ohromite. 

Phillips  Ore  Bed.-^Hyalite,  aetinoUte,  massive  pyrite. 

RENSSELAER  CO.— Hoosic— Nitrogen  springs. 
Lansinoburoh.— Epeomite,  quartz  crystals,  pyrite. 
Trot. — Quarts  crystals,  pyrite,  seteniie. 

RICHMOND  CO.— RosSYiLLB.— Idgnite,  ory«l  pyrite. 

QuAJUVTiMi.— ils^MlM^  omioniifmSt  aragooite^  ddomUe,  gwrhofiite,  broeite^  Bttpentine^  fole;  msg- 
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BOOKLAND  CO.— Caldwbll.— CU(;ife 

Orasst  Point. — Serpentine,  aotinolite, 

B.AYEUffTRA.w.^HanMendef  barite. 

Ladentown.— Zircon,  malaobite,  cuprite. 

PiB&MONT. — ^Datolite,  stQbite,  apophyllite,  stellite,  prehnite,  thomaonite^  caldte,  chabaate. 

8T0KT  Point.— Cerdite,  lamellar  hornblende,  aabeatus. 

ST.  LAWRENCE  CO. — Canton.— Jf(x«nt;e  pyrite,  cakite,  brown  tourmaline^  tphme^  aerpmUnef 
talc,  renaseiaerite^  pyroxene,  specular  iron,  cbaloopjrite. 

Dekalb.— J7om^fe»de,  barite,  fiuorite^  trwnoiUe^  tourmalMe,  blende,  graphite,  pyroxene,  quarts 
(apongy),  serpentine. 

l&DWASD8.^Broum  and  silvery  micat  aoapolite^  apatite,  quarto  crystah^  actinolite,  tremolite^ 
specular  iron,  serpentine,  magnetite. 

Fine. — Mack  mica^  hornblende. 

FowLEB. — Bariie^  quarto  crystals  t  ytecular  trtm,  Uende,  galenite,  tremolite,  chalcedony,  bog  ore, 
satin  spar  (assoa  with  serpentine),  iron  and  copper  pyrites^  actinolite,  renssdaerUs  (near  Somer- 
ville). 

GouYEBNBUB. — Oaicite/  serpmHnet  hornblende  t  scapcUte!  crthocUise^  tourmaline  I  idocra8e(one 
mile  south  of  6.),  pyroxene,  apatite,  rensseUtentSf  serpentine,  sphene^  fluorite,  barite  (farm  of  Judge 
Bodge),  black  moa^  phlogopite^  tremolite  I  asbestua,  specular  iron^  graphite,  idocrase;  (near  Somer- 
▼ille  in  serpentine)  spinel^  houghite,  scapolite,  phbgopite^  dolomite ;  three-quarters  of  a  mile  west 
of  Somerville,  chondrodits^  spinel ;  two  miles  north  of  Somerrille,  qpo^'te^  pynte^  brown  four' 
maHne!  I 

Hammond. — Apatite  J  zircon  t  (farm  of  Mr.  HardyX  orthodase  (loxolase),  pargaaUe^  barite,  pyrite^ 
purple  fluorite,  dolomite. 

Hebmon. — Quarto  orystalSj  specular  iron,  spathic  iroUf  pargasite,  pyroxene^  serpentine,  tourma- 
line, bog-iron  ore. 

Magomb.— Blende,  mica^  ^ofantife  (on  land  of  Jamea  Averil),  sphena 

Mineral  Point,  Morristown.— Fluorite,  blende^  galenite,  pJdogopUe  (Pope's  MQlsX  barite. 

Ogdensbubq.— Labradorite. 

PrroAiRN. — Satin  spar,  associated  with  serpentine. 

Potsdam. — Eornbloidel — eight  miles  irom  Potsdam  on  road  to  Pierrepont, /eUtpOf i  tourmaUnef 
black  mica^  hornblende. 

RosBiE  (Iron  Mines). — Barite^  specular  iron,  ooralloidal  aragonite  in  mines  near  Somerville, 
limonite,  quarto  (sometimes  stalactitic  at  Parish  iron  mine),  pyrite^  pearl  spar, 

BossiE  Lead  Mine. — CkUcite!  galenite!  pyritCf  cetestitOt  chalcopyrite,  ^athic  iron  I  oerussite,  an- 
gleeite,  octahedral  fluor^  black  plUogopite. 

Elsewhere  in  Bossis. — CalcUe^  barite,  quartz  crystals,  chondrodite  (near  Yellow  Lake),  fddspar  ! 
pargasite!  apatite^  pyroxene,  hornblende,  sphene^  zircon,  micOf  fluorite,  serpentine^  automolite^ 
pearl  spar,  graphite. 

RuBSEU — Pargasite,  specular  iren^  quarto  (dodea^  oaldte^  serpentine,  rensselaerite,  magnetite. 

8ARAT0OA  CO.-~Qvgsamsa>.-^Ohrysbberyl!  garnet!  iourmaUne!  m^  feldspar,  apatite^ 
graphite,  aragonite  (in  iron  mines). 

SCHOHARIE  CO.— Ball's  Oay^  and  others.— Galdte,  stalactitee. 

Gablisle.— .Kbrottf  sulphate  of  baryta^  oryst  and  fib.  carbonate  of  Urns, 

MiDDLEBURT. — Anthracite,  oalcite. 

Sharon.— Calcareous  tufa. 

SoHOHABiB. — ^Fibrous  celestite,  strontianite!  oryst  pyrites  ! 

SENECA  GO.^CA]X0Qk.-^Jlitrogen  springs, 

SULLIVAN  CO.— WuBTZBOBO'.— G^afeAiAs  blends,  pyrOs,  dudccpyrUt, 

TOMPKINS  CO.— ITHAOA.— Calcareous  tufa. 

ULSTER  CO.— ELLENyiLLB.—(9afena0,  blende,  chaieopyritet  quartz,  brcblMs. 
Marblbtown.- Pyrite. 

WARREN  CO.— Caldwell.— JToMtm /92(2i9M»% 
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Gebbtkb. — Pyrite,  tourmaline,  nitile,  chaloopjrite. 
Diamond  Islb  (Lake  Gwrge),^  OdhUe^  quart*  cryskUB. 
Glenn's  Falls.— Bbomb  spar. 
JoHNSBUBA.— i^luorife/  girconi  t  graphUef  terpentine,  pyrUe. 

WASHmaTON  CO.— FoBT  Ann.— OqpAde,  serpentine. 
0RAN7ILLB.— XofneOarpynxwne,  ma8Si7e  feidflpar,  epidote. 

WAYNK  CO.— WoLOOTT.— Baritet 

WESTCHBSTEB  00.— Anthony's  Nosk— 4pa^  pjrite,  oakUe  t  in  very  ki^  tabular  cryata}!, 
grauped,  and  Bometimes  incnisted  with  dniay  quarts. 

Davknpobt's  Neck^ — Serpemtint,  garnet,  apbene. 

Eastchestbb.— Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings. — TremoKiej  wkUt  pyroxene. 

New  Bochellb. — SefpenUne^  brucite,  quarts,  mica,  tremolite,  garnet,  magnesite. 

Pbeeskill. — ^Mica^  feldspar,  hornblende,  atUbite,  sphene. 

Bte. — Serpentine,  cMoritCy  black  kmrmdline^  tremolite. 

SiNOSiNQ. — Pyroxene,  iremoKte,  pyrUe,  beryl,  azurite,  green  malachite,  white  lead  ore,  pyramffi'- 
pbite,  anglesite,  vauquelinite,  galenile,  native  silver,  chalcopyrite. 

West  Fabms. — Apatite,  tremolite,  garnet,  stUbite,  heulandite,  cbabante,  epidote^  spheoeL 

YoNKEBS. — TremoUte,  apatite,  caldte,  analdte,  pyritet  tourmaline. 

YOBKTOWN. — SiUimanitef  monamte,  magnetite. 


NEW  JEBSEY. 

Andoyxb  Ibon  Mine  (Sussex  Co.).— Willemite,  brown  garnet 

Allbntown  (Monmouth  Co.). — Viviamite^  dafrenUe, 

Belville. — Copper  mines. 

Bebgen.— Cb^  /  dateHUe  f  pectoUte  (called  stelllte)  1  anaicite^  apophyUitB  I  prehmte,  sphene^  s«fl- 
Ute,  natroUte,  heulandite^  laumontite,  cfto^ostts,  pyrite,  peeudomorphous  steatite  Imitative  of  apo- 
phyllite. 

&BT7NSWICK.— Copper  mines:  naiioe  copper,  maiathits,  mou/ntcUn  leather. 

Bbtam.— Chondrodite,  epinel,  at  Boseville,  epidote. 

Oantwbll's  Bbidob  (Newcastle  Co.),  three  miles  west— Yiyianite. 

Danyille  (Jemmy  Jump  Bidge).— (Trqp^Oe,  chondrodite,  augite,  mioa. 

Flbmington. — Copper  mmee. 

Fbankfobt. — Serpentine. 

Fbankltn  and  Steblino.— £^ne2/  garnet/  rkodomte/  wtOemiier  franhtkiUef  red  amo  m! 
dyektiiel  hornblende,  tremoUte,  chondrodite,  tohita  ecapoUtt,  black  UmrmaUnet  epidote^  pink  eaksk, 
mica,  actinolite,  augite,  sahlite,  oocoolite,  asbestua,  jeffereonite  (augite),  calamine,  graphite,  flnoiite 
beryl,  galenite,  serpentine,  honey-oolored  sphene,  quarts,  chalcedony,  amethyst,  zireon,  naolybdexiitai 
vivianite,  Uphroite,  rhodochrosite,  aragonite.    Also  algerite  in  gran,  limestone. 

Fbanklin  and  Wabwiok  Mt&— iV^ 

Gbeenbbook. — Copper  mines. 

Gbiogstown. — Copper  mines. 

HAMBUBQH.^-One  mile  nortli,  epinel!  tourmdUne,  phlogopite,  hornblende,  Umonite^  specular  izx». 

HoBOKEN. — Serpentine  (marmolite),  brudte,  nemaliie  (or  fibrous  brndte),  aragonite^  dolomite. 

Hubdstown. — Apatite,  magnetic  pyrites,  magnetite. 

Imlettown.— Yivianite. 

LooKWOOD. — Graphite^  chondrodite,  talc,  augite,  ^uart»,  green  epineL 

Kontville  (Morris  Co.). — Serpentine,  chrysotile. 

MuLUOA  Hill  (Gloucester  Co.). — Vivianite  lining  belemnites  and  other  fossila 

Newton. — Spinel,  blue,  pink,  and  white  corundum,  mica,  idooraaef  hornblende,  UmrmaUtte,  t 
Ute,  rutile^  pyrite,  talc,  calcite^  barite,  peeudomorphous  eteatite, 

Pattbbson.- I^otoJife. 


PENNSYLVANIA. 
BEBKS  CO.— MoBaANTOWN.— At  Jones*s  mines,  one  mile  east  of  Moi^gantown,  green  maladiite, 
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chrysoeoUa,  tnagnetUe^  pyrite^  chaloopjrite,  aragooite,  talc;  two  mflee  N.B.  firom  Jones's  mine, 
graphite,  sphene;  at  Steele*8  mine,  one  mile  N.W.  ftom  St  Maiy's,  Oheeter  Co.,  magnetUe^  mica* 
ceous  iron,  cocoolite^  brown  garnet. 
BsADiNa.— £^7UMky  quarU  oiyBtala^  zircon,  stUbite,  iron  ore ;  at  Eckbardt't  Fomace,  aUamU  with 


BUCKS  CO. — BucEiKGHAif  Township. — Crystallized  quartz. 

SOUTHAMFTOK. — ^Noar  the  yUlage  of  Feasterville,  in  the  quarry  of  Geo.  Van  Arsdale,  graphttOt 
pyroxene,  sahlite,  oocoolite^  sphme^  green  mica,  calcite,  tooUaatonUe,  glassy  feldspar  sometimes 
opalescent^  phlogopite,  blue  quartz^  gamett  molybdenite,  zircon,  pyrite,  moroxiie. 

CABBOK  CO.— ^uinuT  Hill,  in  coal  mines.— ^loJiiitAs. 

CHESTEB  CO.— BiSMiNGHAX  Township.— Amethyst^  smokv  quartz,  serpentine ;  in  Ab'm  Dar- 
lington's lime  quarry,  calciie. 

East  Bradfokd. — Near  Buffington^s  bridge  on  the  Brandy  wine,  green,  blue,  and  gray  cyanite, 
the  gray  oyauite  is  found  loose  in  the  soil  in  crystals ;  on  the  farms  of  Dr.  Elwyn,  Mr&  Foulke,  Wm. 
Gibbons,  and  SamL  Entrikin,  ameUiysL  At  Strode's  mill,  asbestus,  magnesite,  anthophyllite,  oligo- 
dase,  dnisy  quartz,  coUyrite  t  on  Osbome^s  Hill,  wad,  momganesian  garnet  (massive),  s]^iene,  schorl ; 
at  Caleb  Cope's  lime  quarry,  fetid  dolomite,  necronite,  garnets,  blue  cyanite^  yellow  acHnolite  in  talc; 
near  the  Black  Horse  Ion,  indurated  talc,  rutile;  on  Amor  Davis*  farm,  orthitel  massive,  IVom  a 
grain  to  lumps  of  one  pound  weight ;  near  the  paper-mill  on  the  Brandy  wine,  zircon,  associated 
with  titaniferoua  iron  in  blue  quartz. 

WiBT  Bradford.— Near  the  village  of  Marshalton,  green  cyanite,  mtile,  scapolite,  pyrite,  stauro- 
lite ;  at  the  Chester  County  Poor*house  limestone  quarry,  chesterlite  I  in  crystals  implanted  on  dolo- 
mite,  rutHel  in  brilliant  acioular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedrons, 
zoisite,  danwwrite  f  in  radiated  groups  of  crystals  on  dolomite,  quartz  crystals, 

Chablbstown. — PyrmnorpfiUs,  eerussite,  gdleniie,  quartz. 

South  Covsntrt. — In  Chrisman's  limestone  quarry,  near  Coventiy  village,  augite,  sphene, 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 

East  FALLOwnxLD. — Soapstone. 

East  Goshbn. — Serpentine^  asbestos. 

West  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  Jasper,  chalcedony,  drusy  quartz,  chlorite,  marmolite,  indurated  talc^  magnesite  in  radiated 
crystals  on  serpentine,  hematite,  aebestus ;  near  B.  Taylor's  mill,  chromite  in  octahedral  crystals, 
deweylite,  radial  magnesite,  aragonite,  staurolite,  garnet,  asbestus,  epidote;  taisite  on  hornblende 
at  West  Chester  water-works  (not  accessible  at  present). 

New  Garden. — At  Nivin's  limestone  quarry,  brown  tourmaiine,  necronite,  scapolite^  apatite,  brown 
and  green  mk»,  rutile,  aragonite,  fibroUte,  kaoUnite, 

Kennbtt.— Actinolite,  brown  tourmaline,  brown  mica,  ^^idote,  tremolite,  scapolite,  aragonite;  on 
Wm.  Cloud's  farm,  sunstone/  I  sphena  At  Pearoe's  old  mill,  zoisite,  epidote,  sumtone;  sunstone 
occurs  m  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  through  this 
township  from  N.&  to  S.W. 

Lower  Oxford. — Garnets,  pyrite  in  cubic  ctystala 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm«  Jackson's  limestone  quany, 
yeOow  tourmaline,  tremolite;  at  Pusey's  quarry,  rutile,  tremolUe, 

East  Marlborouoh. — On  the  farm  of  Baily  A  Brothers^  one  mile  south  of  Unionville,  bright 
yeUow  and  nearly  white  tourmaUne,  chesterlite,  aUnte;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  in  white  quartz;  zircon  in  small  perfect  crystals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  SW.  of  Unionville. 

West  Marlborduoh. — Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gar- 
nets ;  near  Doe  Bun  village,  Jiematite,  scapolite,  tremoUie ;  in  R.  Baily's  limestone  quarry,  two  and 
a  half  miles  S.W.  of  Unioaville,  fibrous  tr^noUte,  cyanite,  scapolite. 

Newlin.— On  the  serpentine  barrens,  one  and  a  half  miles  N.E.  of  Unionville,  corundum/  mas- 
dve  and  crystallized,  also  in  crystals  in  aOtite,  often  in  loose  crystals  covered  with  a  thin  coating 
of  steatite,  talc,  picrolite,  brucite,  green  tourmaUne,  with  flat  pyramidal  terminations  in  albite, 
vnionite  (rare),  euphyUite,  mica  in  hexagonal  crystals, /ekfopor,  beryl  I  in  hexagonal  oiystals,  one  of 
which  weighs  61  lbs.,  chromic  iron,  drusy  quartz,  green  quartz,  actinolite,  emeryUte,  chlorotoid,  dial- 
lage,  oUgocicue ;  on  Johnson  Patterson's  fann,  massive  corundum,  titaniferoua  iron,  cUnochlore,  erne' 
ryhie,  sometimes  colored  green  by  chrome,  albite,  orthodase,  halloysite,  margarite,  garnets,  beryl; 
on  J.  Lesley's  fiirm,  corundum,  crystallized  and  in  massive  lumps,  one  of  whidi  weighed  6200  lbs., 
diaapore  1 1  emery  lite/  eup/iyUite  crystallized  /  green  tourmaUne,  transparent  crystals  in  the  euphyUite, 
orthodase ;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crjrstals ;  one  mile  K  of  Unionville, 
hematite;  in  Edwards's  old  limestone  quarry,  purple  fluor,  rutile. 
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Kast  Nomv OHAiL-HSSaiMi  cftrmiM^  a&beatuSj  chromic  iinn  in  ocU^ednl  cffTBtala. 

Wist  Nottimoham.— At  Scott's  ohrome  mine,  chrotnic  tran^  foUated  taic,  mnnnoliiei  i 
cftafee(iony,  r^MioeAronM ;  «t  the  magneein  quanrj,  deweyUte^  marmoliteb  magnente^  Jeelite,  necpeotin^ 
sftDd  chrome. 

East  Pikeland.— Iron  era. 

West  Pikklakd. — In  the  iron  mhies  near  Chester  Springi^  gibbsHt^  wrcon^  hydro-hematite^  i 
ttte  (stalactitical  and  in  geodea). 

Pbnk.— Gameta,  agalmatolite. 

Pkkkbbubt. — On  John  Craig's  fium,  brown  gametB,  mica;  <m  J.  Dilworth's  fium,  near  Faaiiae, 
muacavitel  in  hexagonal  prisms  from  one  quarter  to  aeren  indies  in  diameter;  in  the  Tillage  of 
Fairrille,  eunstone;  near  Brinton's  ford  on  the  Brandjwine^  ehondrodite,  epJhene,  diopflidei  oa^ 
ooooolite;  at  Mendenhall's  old  limestone  quarry,  feUd  quartz,  sunstone. 

PocopflOK.— On  the  Arms  of  John  Entrikin  and  Joa.  B.  Darlington,  ameU^fsL 

Sadsbubt. — RutUe  I  !  splendid  genieulated  crystals  are  found  loose  in  the  soil  for  seren  mila 
along  the  valley,  and  particularly  near  the  village  of  Parkesbuig,  where  they  somecimea  oocor  wdgb* 
ing  one  pound,  douUy  genieulated  and  of  a  deep  red  color;  near  Badsbury  village,  asBodk^ 
tourmaline,  epidote^  miOc  quartz. 

Schuylkill. — ^In  the  railroad  tunnel  at  Phuulivills,  dokmnief  sometimes  ooeted  witfa  pytia; 
quartz  crystals,  yellow  blende,  brookite,  cakUe  in  hexagonal  crystals  endosiog  pyriie;  at  thi 
Wheatlet,  Bbookdalb,  and  Chester  Couvtt  lead  hikes,  one  and  a  half  mUes  &  of  PtKBoixriBe; 
pyromorphUe!  cerussitef  qakunUe,  angleeite/  I  quartz  crystals,  chalcopyrite,  barite,  JiuorUR  (wfaite^ 
stotzite^  wuffmitef  calamine,  vanadinite^  Uendel  mimetenef  native  copper,  malecfaite. 


nite,  caldte,  sulphur,  pyrite,  indigo  copper,  black  oxide  of  coppeor,  phoephochalcite,  gersdocffitei 

Thobkburt.— On  Jos.  H.  Brinton's  farm,  muaoovite  containing  acicalar  cfTstals  of  tDiuma]ie& 
rutile^  titaniferous  iron. 

TBEDTrFBiK.— JV^'fe  hi  oubic  crystals  loose  in  the  soil, 

UwoHLAN. — Massive  blue  quartz,  graphite, 

Wabben. — Mekmite,  feldspar. 

WiLLisTOWK. — Magnetite,  chromite,  actiuolite,  asbestus. 

Weot-Towk.— On  the  serpentine  rocks  8  miles  S.  of  West  Chester,  eUnochlore  !  j^ferisite  I  miok 
asbestos,  actinolite,  magnesite,  talc,  titaniferous  iron. 

East  Whiteland. — Pyrite,  in  very  perfect  cubic  crystals,  Is  found  on  nearly  everj  &rm  m  thk 
township,  quartz  crystals  found  loose  in  the  soil 

West  Whiteland. — ^At  G«n.  Trimble's  iron  mine,  etalactHicat  hematite  /  wa/oeOUe  /  /  in  ndJated 
stalactites. 

Wabwick.— At  the  Elizabeth  mine,  and  Keim's  old  iron  mine  adjoining,  one  mile  N*.  of  Knaoer 
town,  aplome  garnet!  in  brilliant  dodecahedrons,  flasferri,  pyroxene,  micaceous  iran,  pyrite  in  br%^ 
octahedral  crystals  in  calcite,  chalcopyrite  massive  and  in  single  tetrahedral  crystala,  magnetite. 
fascicular  hornblende  !  homiie,  malachite,  brovm  garnet,  caldte,  byssolite  t  serpentine ;  neer  the  tS- 
lage  of  St  Mary's,  magnetite  in  dodecahedral  crystals,  mekmite,  garnet,  actinolite  in  sxzuUl  radiaie^ 
nodules;  at  the  Hopewell  iron  mine,  one  mile  N.W.  of  St  Mary's^  magnetite  in  octahednH 
crystals. 

COLUMBIA  CO.— At  Webb's  mine,  yellow  blende  in  caldte ;  near  Bloombnrg,  crjwiL  magse- 

tite. 

DAUPHIN  CO. — ^Keab  Huxmebstowic. — Green  garnets,  oryst.  emcky  quartz,  feldspar. 

DELAWARE  CO. — Aston  Township. — Amethyst,  corundum,  emerylite,  staurolite^  firt^ 
black  tourmaline,  pearl  mica,  swuione,  a^^estus,  anthophylUte,  steatite;  near  Tyson's  soil],  garnet 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrope  garnet 

hiaMi]iQBJku.^Fibrolite,  kaolin  (abundant),  crystals  of  rutile^  amethyst;  at  Bullodc*8  old  qoany. 
siroou,  buchobite,  nacrite,  yellow  crystallized  quartz,  feldspar. 

Blub  Hilu — Green  quarts  crystals. 

Chestsb. — Amethyst,  Mack  tourmaUne,  ^>^n/h  crystals  of  feldspar,  gamet,  cryst,  pyrifee,  nu^ 
denite,  mdybdic  ochre,  dialcopyrite,  kaolin. 

Chiohesteb.— Kear  Trainer's  mill-dam,  beryl,  tourmaline^  crystals  of  feldspar^  kaolin ;  on  Wm. 
Eyre's  &rm,  tourmaline, 

CONCOBD. — Crystals  of  mica,  crystals  of  feldspar,  kaoUn  abundant,  drusy  quartz  of  a  blue  and 
green  color,  meerschaum,  stellated  iremolUe,  some  oi  the  rays  6|  in.  diameter,  anthophyUite,  fibroli(e» 
adcular  crystals  of  ruHle,  pyrope  in  quartz,  amethyst,  actinolite,  manganesian  garnet,  beryl;  io 
Green's  creek,  pyrope  garnet 

Dabbt. — Blue  and  gray  cyanite,  garnet,  staurolite,  zoisite,  quartz,  beryl,  chlorite,  mica,  limonita 

Edqehokt. — Amethyst,  oxide  of  manganese,  crystals  of  feldspar  \  one  mile  east  oT  Bdgemoot 
Hall,  ndiZe  in  quartz. 
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Gribn'8  CBxaaLr^Cfama  (MHsalled  pyropeX 

MabpIiB.— 'Tburmo^tn^  andahuiU,  amethjs^  oeHnoliiei  atUhopkyUUe,  talc,  radiated  acHnoUte  in  talc, 
chromite^  dnuy  quarts  b^ryl,  cryat.  pyrite,  Ukmie  iron  in  quartZf  chlorite. 

MiDDLETOWN. — Amethyst,  beryl,  blade  mica,  mica  with  reticulated  magnetite  between  the  plates, 
manganeeian  gametal  large  trapezohedral  cryatala,  some  8  in.  in  diameter,  indurated  talc^  hexagonal 
crystals  ofrutUe,  erystaU  of  mica,  green  quartt  I  anthophyUite,  radiated  tourmaline,  staurolite,  titanic 
iron,  fibrolite,  serpentiDe;  at  Lenni,  cMorUe,  green  and  hroxiza  vermiculite/  green  feldspar ;  at  Min- 
eral Hill,  fine  crystals  of  corundum,  one  of  which  weighs  If  lbs.,  acHnoUte  in  great  variety,  bronsite, 
green  feldspar,  motmstene,  sunstone,  graphic  granite,  magnesite,  octahedral  oryskde  ofchromiie  in  great 
quantity,  heryl,  chalcedony,  asbeatns,  fibrtms  horrijiUnde^  rutile,  staurolite. 

Newtowv.— Serpentine,  hematite. 

Upfbb  PBOTiDiNG&^-iintftqp&yfliiA,  tremoUk^  redieAed  asbostas^  radieded  actimokite,  tcMinnalin«, 
l>eryl,  green  feldspar,  amethyst  (one  found  on  Morgan  Hunter's  farm  weifl^tngorer  7  lbs.),  anddbisiiet 
(one  terminated  crystal  foiuid  on  the  farm  of  Jas.  Worrall  weighs  7^ lbs.);  at  Blue  Hill,  yery  fine 
crystals  of  hkte  guartz  in  chlorite^  amtdnMcw  in  serpentina 

LowKB  'pRQYJDVXOE.'^Amethyst,  green  mica,  garnet,  large  crystals  ot  feldspar/  (some  over  100 
lbs.  in  weight). 

Radnor.— 6bm«i;  marmolite,  deweylite,  chromite^  asbeatus^  magnesite,  talo^  blue  quarts,  pioro- 
lite,  limonite,  magnetita 

SpRDfenELD. — Andalfieile,  tourmidUne,  b^l,  titanic  iron,  garnet;  on  Fell*s  Laurel  Hill,  beiyl, 
garnet ;  near  Beattie's  mill,  staurolite^  apatite ;  near  Lewis's  paper-mill,  tourmaline,  mioou 

Thobnbubt. — AmeUiyst 

HUNTIKGDON  CO.~Nbab  Frankstown.— In  the  bed  of  a  stream  and  on  the  side  of  a  hil], 
fibrous  cekstite  (abundant),  quarts  crystals, 

LANCASTER  CO.^Druxobr  Towi^ship.— Quartz  crystals. 

FxTLTON. — ^At  Wood's  chrome  mine,  near  the  yillage  of  Texas,  brucite/f  zaratite  (emerald 
nickBl),  pennite I  ripidoUtef  kammereritel  baUimorite,  diromic  iron,  •wTlUaanate,  chrysolite/  marmo- 
lite, pieroUte,  hydromagneaite,  dolomite,  magnesite,  aragonite,  calcite,  serpentine^  hematite,  menacoa- 
nite,  gentbite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagneaite,  brucite  (lancasterite),  picro- 
lite,  magnesite,  wiUiamsite,  chromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite;  on  M. 
Boioe*s  (arm,  one  mile  N.W.  of  the  village,  pyrite,  in  cubes  and  various  modifications,  anthophyUite ; 
near  Rock  Springs,  chalcedony,  camelian,  moss  agate,  green  tourmcUine  in  talo,  titanic  iron,  octahedral 
magnetite  in  chlorite;  at  Reynold's  old  mine,  calcite,  talc,  plcrolite,  ehromite. 

Gap  MiNsa — Chalcopyrite,  pyrrhoHte  (nicooUferous),  miOerite  in  botiyoidal  radiations^  vivianiU  / 
(rare),  actinolite,  pyroxene  crystals,  siderite, 

PfiQUSA  Yallbt. — Bight  miles  south  of  Lancaster,  argentiferous  galenitejsaid  to  contain  260  to 
300  oz.  of  silver  to  the  ton  ?X  vauquelinite  at  Fequea  mine ;  four  miles  N.  W.  of  Lancaster,  on  the 
Lancaster  and  Harrisbuig  Railroad,  calamine,  galenite,  blende ;  pyrite  in  cubic  ciystals  is  found  in 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zinc  mines^  calamine,  blende^  tennant- 
ite?  smithsonOe  (pseud,  of  dolomite)^  aurichalcite, 

LEBANON  CO,^-ConswALU^M»gnetite,  pyrite  (cobaltiibrous),  chalcopyrite,  naUve  copper, 
azmite,  malachite,  ckrysoeoUa,  cuprite,  aUophaine,  brockalntite^  serpentine,  quartz  paeudomorphs;  gal^ 
nUe  (with  octahedral  cleavage),  fluorite. 

LEHIGH  CO.— FRiEDBNBTiLLB.^At  the  zinc  mines,  caiamvn/s^  smithsonite,  hydrodncite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allopbane,  zinciferous  day ;  near  Allentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  on  S.  Mountain,  aUanite,  with  zircon  and  altered  sphene  in  syenite, 
magnetite^  black  spinel,  tourmaline. 

MONROE  CO.— In  Chkbbt  Yallbt.— Cbfct^  chalcedony,  quartz;  in  Poconao  Yalley,  near 
Judge  Mervine'a^  cryst.  quartz. 

MONTGOMERY  CO. — Conshohookbn.— ^Fibrous  tourmaline,  titanic  iron,  aventurine  quartz, 
phvUite;  in  the  quany  of  Gea  Bullock,  calcite  hi  hexagonal  prisma  aragonite. 

LowsB  Pbo vidbnob.— At  the  Perkiomen  lead  and  cc^per  mines,  near  the  village  of  SbannonvQle, 
azurite,  blmde,  galenite,  pyromorpbite,  ceruasite,  wulfenite^  anglesite,  barite,  calamine^  ohalcopyrits, 
malachite,  cbiysocolla,  broum  spar, 

Whetb  Mabsh. — At  D.  0.  Hitner's  uon  mine,  five  and  a  half  miles  flrom  Spring  Mills,  Umonite 
in  geodes  and  stalactites,  gothite,  pyrolusite,  wad,  lepidocrodte ;  at  Edge  Hill  Street^  North  Penn- 
[^Ivania  Railroad,  titanks  iron ;  one  mile  S.  W.  of  Hitnei^s  iron  mme,  Umtmite,  velTety,  stalaotitic^  and 
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flbrou,  flbTOB  three  inchee  Umg,  gSffute,  pyrolosito,  velvet  mm^ganeaef  wad;  near  Mutle  HaO,  •! 
Hitoer's  marble  quarry,  white  marble,  graoolar  barite,  reaembling  marble ;  at  firing  Mnia,  lisLoc- 
ite;  at  Flat  Bock  Tonnel,  oppoeite  ManaTonk,  sHlbiie^  heulandits^  chabanie,  beryl,  feUapar,  mka. 

NOBIHUMfiEBLAND  CO.^Opposite  Sxldi's  Gboyb.— Calamine. 

NOBTHAMPTON  CO.— Near  Easton.— Zircon/  (exhauated),  nephrite,  ooooolita,  tiemolite, 
pyroxene,  aahUte^  limonite^  magnetite^  purple  calotte. 

PHILADELPHIA  CO.— FBAUKFOSD.^On  the  PhiladelphU,  Trenton  and  engineering  Baii- 
road,  baainite;  at  the  quarriea  on  Frankford  Greek,  atUbite,  molybdenitei  bomUende;  on  the  Coe- 
necting  Bailroad,  wad,  earthy  oobalt. 

Fahucount  Water  Wobk&— In  the  quarriea  opposite  Fairmount,  Mme  i 
crystala  of  feldapar,  benri,  peeudomorpba  after  beryl,  tourmaline,  albite,  wad,  i 

OoBGAB*  and  Gbbabk^b  Luie. — ^Tourmaline^  cyanite^  ataurolite^  homatonei. 

Hbstontills. — Alunogen,  iron  alum. 

Hsn*8  HiLU — Alunogen,  tourmaliDe,  pyanite,  titanic  iron. 

Makatunk. — At  the  aoapatone  quarriea  above  Manayuuk,  talc^  steaHto,  ofalorite,  ▼anmcoEaL 
aiUhophyUitej  ataurolite,  dolomite,  apatite,  aabestua,  brown  apar,  epaomite. 

ICagabgb's  Paper-milL — Staurolite,  titanic  iron,  hyalite,  c^inUUe^  green  oiica,  iron  ganett  i: 
great  abundance. 

McKiknbt's  Quarry,  on  Bittenhouse  Lane. — ^Feldspar,  cgpatUe,  siUbUef  natrt^ta,  heuianditB,  ep> 
dote,  hornblende,  erubeecite^  malachita 

SCHUYLKILL  CO.— Taicaqua,  near  Pottsville,  in  coal  mines.— iTaoZMwfeL 


DELAWABE. 

KEWCASTLE  CO.— BBAHDTwnnB  BvvDSQa.—Buchobgite,  fibrdUte  abundant,  mhltte,  pyroxEEe; 
Brandywine  Hundred,  musooyite,  enclosing  reticulated  magnetite. 

Dixon's  Feldbpab  Quabriss,  six  miles  N.W.  of  Wilmington  (these  quarries  have  been  waited 
for  the  mana&cture  of  porcelain). — Adukoriaf  albite^  oUgocUue^  heryl^  apci&ie,  cinnafnon^sione  !  !  (boc 
granular  like  that  from  Ceylon,  and  crystallized,  rare),  magnesite,  serpentine,  asbeatoa,  black  6?p- 
maiine/  (rareX  indicolUet  (rare),  sphene  in  pyroxene,  cyanite. 

Dupont's  Powdeb  M£LL&— "  Hypersthene.*' 

Eastburn's  LiiiESTONs  QuARBiES,  near  the  Pennsylvania  line.— TVemoU^  hromzite. 

QuARRTViLLB. — Gamct,  spodumene,  flbrolite,  sillimanite. 

Near  Newark,  on  the  railroad. — Sphserosiderite  on  drusy  quartz,  jasper  (ferTQg;inoTta  opal^  cmL 
spathic  iron  in  the  cavities  of  cellular  quartz. 

Wat's  Quarry,  two  miles  south  of  Centreville. — Fddapcar  m  fine  deavage  masBea^  o^atUt,  «k& 
deioeylite^  gromular  quartt. 

WiLMiKGTON. — ^In  Christiana  quarries.  mekUhidai  cUaOage, 

KsNKETT  Turnpike,  near  Centreville.— Cyanite  and  garnet 

HAitFOBD  CO.— CeroUte. 

KENT  CO.— Near  Midbuetowk,  in  Wm.  Polk's  mari  pita.—  VMtmUer 
On  CHBaAFSAXB  AND  DELAWARE  Canai..— Betiuasphalt,  pyrite.  amber. 

BUSSfllZ  CO.— Near  Cape  HBNLOFKN.^Yivianite. 


KABYLAND. 

Baiaimorb  (Jones's  Falls,  If  miles  from  B.).— Chabazite  (haydenite),  heolandite  (beanmootite  d 
Levy),  pyrite,  lenticular  carbonate  of  iron,  mica^  stUbite, 
Sixteen  mUes  from  Baltimore,  on  the  Gunpowder.^  (Tre^i^ 
Twenty-three  miles  from  B.,  on  the  Gunpowder. — Mc 
Twenty-five  miles  from  B.,  on  the  Gunpowder.— Jfo^ndife,  sphana^  pycnite^ 
Thirty  mUes  from  B.,  in  Montgomery  Co.,  on  farm  of  S.  Eliot— Gold  in  quarta. 
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Eight  to  twenty  mileB  north  of  B.,  in  limestone.— 7V«mo2i^  augUe^  pyrUe,  brown  and  yellow 
tourmalioe. 

Fifteen  miles  north  of  B.— «8%y-5jef«  ehdhedany  in  granular  limestone. 

Eighteen  miles  north  of  B<^  at  Scott's  milla— Jfo^rn^^'^  cyanite. 

Bark  Hill& — Ch/ramUe^  a8l>eshu^  tremolUe^  tak,  hornblende^  serpentine^  chalcedony,  meenohaum, 
baltimorite,  ehakopyritet  magnetite. 

Caps  Sable,  near  Magothy  R.— Amber,  pyrite^  alum  slate. 

Garboll  Co.— Near  Sykesyille,  Liberty  Mines,  gold,  magnetite,  pyrite  (pdahedrons^  chakopyrUe^ 
linneite  (carrollite) ;  at  Patapsco  Mines,  near  Finksbui^,  bomite,  malachiU^  siegenite,  linntrite,  rem- 
iTifftonitSj  magnetite^  chaicopyrite ;  at  Mineral  Hill  mine,  bomite^  ohalcopyrite,  ore  of  nickel  (see 
above),  gold,  magnetite. 

GxoiL  Co.,  north  part — Ohromite  in  serpentine. 

Ck)OPTOWK,  Harford  Co.— Olive-colored  towrmoKne,  diaUagej  taJc  of  green,  bine,  and  rose  colors^ 
Ugniform  aabeabUj  chromUef  serpmHne, 

Debr  OsxKK.'^Mdffnekte  I  in  chlorite  slate. 

Febdbbick  Co.— Old  Liberty  mioe^  near  Dberty  Towii,  black  copper,  malachite,  chalcodte,  spe- 
cular iron ;  at  Dollyhyde  mine,  hamUe^  ohalcopyrite,  pyrite^  aigeotiferous  galenite  in  dolomite. 

MoNTGOMEBT  Co.— Ov^d  of  mangomeee, 

S0HEB8IT  and  W0BOB8TBB  Cos.,  north  part. — Bog4ron  Qre,  viviamU, 

St.  Mart's  Riykr. — OypawnJ  in  day. 

VntaiKIA  AKD  DISTRICT  OF  COLUMBIA. 

Albsharlb  Co.,  a  little  west  of  the  Qreen  Mts. — SteatUe,  grapkHe^  galena. 

Amherst  Co.,  alongtbe  west  base  of  Buflfalo  ridge.— Co?;g>0r  orea^  etc. 

Augusta  Co. — At  Weyer's  (or  Weir's)  cave,  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
miles  northwest  of  Richmond,  calcite,  stalactites. 

BuoKoroHAM  Co. — Gold  at  Gkunett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  caldte,  garnet; 
at  Mdridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
Maysville,  gold,  auriferous  pyrite,  ohalcopyrite,  tennantite,  lasrite;  cyanUa,  tounnaUne,  aeiinolUe, 

Chesterfield  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  cok& 

Culpepper  Co.,  00  Rapidan  river.— Gold,  pyrite. 

Franklin  Co.— Grayish  steatite. 

Fauquier  Co.,  Bamet's  mills.— Asbestus ;  gold  mines,  harite,  ealdte. 

Fluvanna  Co. — Gold  at  Stockton's  mine;  also  tetradymite  at  ** Tellurium  minei" 

Phenix  Copper  mines. — ChakopyriU^  etc. 

Georgetown,  D.  C— Rutilei 

Goochland  Co. — Gold  mines  (Moss  and  Busby's). 

Harper's  Ferry,  on  both  sides  of  the  Potomac — ^Thuringite  (owenite)  with  quartz. 

Jefferson  Co.,  at  Shepherdstown.— Fluor. 

Kenawha  Co. — At  Kenawha,  pe^IeuTn,  brine  springs,  cannel  coaL 

Loudon  Ca — Ta^idor  giMvis,  proMy  pyrite,  talc,  chlorite,  soapeUme,  asbestusi  chrcmite,  acMnolite, 
quartz  crystcUa  ;  micaceoua  iron,  bomite,  malachite,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — ^Walton  gold  mine,  gold,  pvrite,  ohalcopyrite,  argentiferous  galenite^  siderite^  blende, 
anglesite ;  boulangerite,  blende  (at  Tinders  mine). 

Nelson  Co.— Galenite,  ohalcopyrite,  malachite. 

Orange  Co. — ^Western  part,  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grove  and  Vauduse 
gold  mines,  worked  by  the  "  Freehold  "  and  *'  Liberty  "  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington.-rBarite. 

Shenandoah  Co.,  near  Woodstock. — ^Fluorite. 

Mt.  Alto,  Blue  Ridge.— Argillaceous  iron  ore. 

Spotstlyanla  Co.,  two  miles  northeast  of  Chanoellorville. — Oyanite;  gold  mines  at  the  Junction 
of  the  Rappahannodc  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whitehall  mine^ 
affording  also  tetradymite. 

Stafford  Co.,  eight  or  ten  miles  from  Falmouth.— Micaceous  hx>n,  gold,  tetradymite^  sQver, 
galenite^  vivianite. 

Washington  Co.,  eighteen  miles  from  Abingdon.— iJbcft  sotf  with  gypswnk 

Wtths  Co.  (Austin's  mines). — Cenuaite,  minium,  plumbic  ochre,  blende,  calamine,  fjalenite. 

On  the  Potomac,  twenty-five  mUes  north  of  Washington  d^.— iVM^s  ndpkur  in  gray  compact 
limestone. 

NORTH  CAROLINA. 
ASHS  Ca— Malachite,  dialoopyrite. 
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BtJNOOVBS  Go. — Ck)randam  (from  a  boulder),  margarikf  (x^andophilite,  ffomet,  cbromite,  barite^ 
fluorik,  rotile,  iron  orea,  oxyd  of  manganese,  ziram, 

BusKB  Co.-— Gk>ld,  monaaite,  airoon,  beryl,  comndum^  gamet^  spbeoe,  gmfphOe,  iron  oroa 

Cababrus  Go. — Phenix  Mine,  gold,  barite,  ehaloop^^rite,  aiirilerous  pyrite^  quartz  pseodooiMph 
after  barite,  tetradymite;  Pioneer  mines,  gold^  limonite,  pyrolusite,  barnhardtiie,  wo^ram^  aehedik, 
tungstate  of  oopper,  tangatite,  diamond,  chryflooolla,  cbaloocite,  molybdenite,  chalcopyrUe^pyfUt: 
White  mine,  needle  ore^  chaloopyrite,  barite;  Long  and  Muse*B  mine,  argentiferous  galenite^  pyrite 
chaloopyrite,  limonite;  Boger  mine,  tetradymite;  Fink  mine,  yalaable  oopper  ores;  Mc  Maldns, 
tetrabedrite,  magnetite,  talc,  blende,  pyrites,  proustite,  galenite;  Ban^^e  mine^  sdieelitei 

Galdwbll  Go.— Gfaromite. 

Chatham  Co. — ^Mineral  ooal,  pyrite. 

Ghbbokxb  Go. — Iron  orea,  gold,  galenite,  oomndum,  rutile. 

BATiDfiON  Go. — King^a,  now  Wauiington  mine,  native  ailrer,  oeraaaite,  angleaite,  scbeelite,  pjro- 
morphite,  galenite^  blende,  malachite,  black  copper,  wavdUte,  garnet,  stilbite;  five  milea  from 
Washington  mine,  on  Fauat'a  farm,  gold,  tetradffmitej  oxyd  of  bismutb  and  tellorians,  cfaaloopynte, 
limonite,  spathic  iron,  epidote ;  near  Squire  Waid'a,  gold  in  crystala,  electram. 

Fbakkuk  Go. — At  Partis  mine,  diamonds. 

Gaston  Go. — Iron  ores,  corundum,  margarite;  near  Crowder's  Kountain  (in  what  was  fonned? 
Dncoln  Go.),  laguUte^  eyaniiey  garnet,  |^phite;  also  twenty  miles  northeaii^  near  soutb  end  c^ 
Clubb's  Mtn.,  laaulite,  cyanite^  talc,  rutile,  topaz,  pyrophylUte. 

OuiLFORD  Go. — MoCuUoch  copper  and  gold  mine,  twelve  milee  from  Greensboro*,  goid,  pyriSL 
ehaleopyrite  (worked  for  copper),  quarl^  spathk:  iron.  Tbe  Nortb  Carolina  Oopper  Co.  are  working  ta 
copper  ore  at  the  old  Fentress  mine ;  at  Deep  Eiver,  compact  pyropkyUUa  (worked  far  alate-peiKib^ 

HxNDBBSOH  Go. — Zircon,  spbene  (zantbitane). 

Jackson  Go.— Alunogen  t  at  Smoky  ML ;  at  Webster,  serpentine^  cbromite,  geothite^  dary9ol&, 
talc. 

Lincoln  Go. — ^Diamond ;  at  Bandleman^s,  ameOiyst/  rose  quarts. 

Macon  Co.— Ghromite. 

MoDowBLL  Go. — Brookite,  monaziie,  corundum  in  small  crystals  red  and  white,  awvoaw,  garwL 
beryl,  sphene,  zenotime,  rutile,  elastic  sandstone,  iron  ores,  pyromelane. 

Mecelbnburg  Go. — Near  Charlotte  (Rhea  and  Cathay  mines)  and  elsewhere,  chaleopyrUe,  fs!d: 
ohalcotricbite  at  McGinn's  mine;  bambardtite  near  Charlotte;  pyrophyllite  in  Oottoa  Stone  Kuan- 
tain,  diamond ;  Flowe  mine,  scbeelite,  wolframite ;  Todd*s  Branch,  moruusUe, 

MoNTQOMBBT  Go.— Steele's  mine,  ripidolite,  albite. 

MooBS  Co. — Carbonton,  compact  pyrophyllite. 

Bow  AN  Go. — Gold  Hill  mines,  thirty-eight  miles  northeast  of  Charlotte^  and  foorteen  ftom  Sab- 
bury,  gold,  auriferous  pyrite;  ten  mQes  from  Salisbury,  fddapar  in  crystals,  hiamuthine, 

RuTHSBiORD  Oo,~^0old,  graphite^  bismuthic  gold,  diamond,  eudase,  pBeudtmwrphous  qwarti,iia^ 
oedony,  corundum  in  small  crystaJs,  eptdotCf  pyrqpe^  brookite,  zircon,  monazite^  ratbertbroi^ 
samarskite,  quartz  cryataia,  itacolumite;  on  the  road  to  Cooper's  Gap^  cyanite. 

Stokes  and  Subbbt  Cos.— Iron  ores,  graphite. 

Union  Go. — Lemmond  gold  mine,  eighteen  miles  from  Concord  (at  Stewart^s  and  Kooie's  aaei 
gold,  quartz,  blende^  argentiferous  galenite  (containing  29-4  oz.  of  gold  and  86*6  oe.  of  aQver  to  & 
ton,  Genth),  pyrite^  some  chaloopyrite. 

Yanost  Go. — Iron  ores,  amianthus,  chromiU, 

SOUTH  CAROLINA. 

Abbkvillb  Dibt. — Oakland  Grove,  gold  (Dom  mine),  galenite,  pyiomorphite^  aioetfaTaL  saraat 

Andebson  Dist.— At  Pendleton,  acUwAUe,  galenite,  kaolin,  iommaMM. 

Chablbston.— iSisfefiOeL 

Chbowxb  Yallet.— Galenite,  toormalbie,  gold. 

Chesterfield  Dist.— Gold  (Brewer's  mine),  talc,  chlorite,  pyrophyllite^  pyrile^  Dative  bisaoi^ 
carbonate  of  bismuth,  red  and  yellow  ochie^  whetstone,  enaii^te^ 

Dablinoton.—- Kaolin. 

EDOEnELD  Dist.— PBiknuelane. 

Gbeenyillb  DiST.^-Galenite^  phosphate  of  lead,  kaolin,  dialoedooy  in  buhnttaia  berrL  phic- 
bago,  epidote,  toiinnaMM. 

Kbbshaw  Th9S,—RuHlA. 

Lancaster  Dist.— Gold  (Hale*8  mine),  talc,  dik>ritfl^  oyanite^  elastic  ff>»iVrtgnB^  PTzite:  gold  aho 
at  Blackman's  mine,  Maasey's  mine,  Eaell's  znine. 

Kewbebrt  Dist.— Leadhillite  (?> 

Pickens  Dist.— Gdd,  manganese  ores,  kadiii. 

BiOHLAND  Dist.— Chiastolite,  noyaculite. 
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SPABTAKBima  DiBT. — Magnetic  chalcedony,  hemoMte ;  at  the  Oowpens,  Umonite,  grapTUtey  lime- 
Btone,  oopperaB;  Morgan  mine,  leadhillite,  pyromorphiCe,  oeruaaite. 
SuiiTKR  DxsT.— Agata 

Union  Dist. — Fainoreat  gold  minea,  pyrite,  chaloopyrite. 
YOBK  Disr. — ^Limeatoneay  whetatonea,  witherite,  barite. 

GEORGIiL 

BuBKB  AND  SoKivBN  Goa— Hyalita 

Chsbokbb  Oo. — At  Cauton  Mine,  cbaloopjrite,  galenlte,  dausthalite,  jplambogommite,  bltch- 
oockite,  mispMeel^  lantbanite,  harrisUe^  cankmite,  pyromorphite,  automolite,  zinc,  ataorolite,  qyanite; 
ftt  Ball-Ground,  spodumene. 

Clark  Co.,  near  darksvlDe. — Gold,  axnoUme,  siroon,  rutOe,  cyanite^  apecalar  iron,  gamely 
quartz. 

Dads  Co.—Halloyaite,  near  Riaing  Fkwn. 

Fannin  Co. — StaurolUe^  cbaloopyrita 

Habkbsham  Co. — OM,  iron  and  copper  pyritea,  ffdlmiU,  homUeiidfl^  g«niet|  quartz,  kaolinite^ 
Boapatone,  chlorite,  rutiUi  iron  one,  tourmaline,  ataorollte^  zircon. 

Hall  Co. — Golif  quartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

Heard  Co.-^Moiybdite^  quartz. 

Lincoln  Gor^Laandiiel  t  nMel  I  hematite,  cyanite^  menaoeanite^  pffropkyUUef  gold,  itaoolo- 
mite  rock. 

Lumpkin  Co. — At  Field^a  gold  mine  near  Dahlonega,  (fcidf  tOradymUe,  pyrrbotite,  dilorite^  me- 
naccanite,  allanite,  apatite. 

Babun  Co.— Gold,  chakopyrUe, 

Washington  Co.,  near  Saunderaville. — WameOik,  fin  opal 

ALABAMA. 

Bibb  Co.,  Centrerflle. — Lrcn  ores^  marble^  ftoHfe,  coal,  cobalt 

Tuscaloosa  Co. — Ooai^  galenite,  pyrite,  Tivianite,  Umonite,  oaldte^  dolomite,  oyanite,  steatite^ 
quartz  crystals,  manganese  ores. 
Benton  Co. — Antimonial  lead  ore  (boulangerite  ?). 

FLORmA. 

Near  Taicpa  Bat.— Limestone,  sulphur  springs,  cbaloedoiiy,  oameUan,  agate^  ailicified  shells 
and  corals. 

KBKTUOKT. 

Anderson  Co.— Galenite,  barita 

Clinton  Co.— Geodes  of  quartz. 

Crittenden  Co. — Galenite^  fluorlte,  calcite. 

Cumberland  Co.— At  Mammoth  Gave,  gypmm  roidtes  t  caldte,  stalaotitea^  nitre^  epsomita 

Fatbtte  Co.— Six  miles  N.E  of  Lexington,  galenite,  barite^  witherite^  blend«i 

Lxyinqstone  Co.,  near  the  line  of  Union  Co. — Galenite,  chalcopyrite. 

Mercer  Co.— At  McAfee,  fluorite^  pyritt,  caldte^  barite,  oelestite. 

Owen  Co.— Galenite^  barite. 

TENlirESSfiB. 

Brown's  Creek.— Galenite,  blende^  barite^  cdestite. 

Carter^s  Co.,  foot  of  Roan  Mt.-SahUte,  magnetita 

Claiborne  Co.— Oo&vn^  galenite,  smithsonite,  ehloriteb  steatite^  magnetite. 

Cocke  Co.,  near  Brush  Creek.— Caooxene?  kranrite,  iron  sinter,  stilpnosiderite,  brown  hematite. 

Datidson  Co. — Selenite,  with  granolar  and  snowy  ^KPtftmit  or  alabaater,  oryatallized  and  com- 
pact anhydrite,  fltiorik  in  crystals?  ooIoOs  in  crystals.  Hear  NashTiUSb  blue  cdegMe  (orystalliied, 
fibrous,  and  radiatedX  with  barite  in  limestone.  Haysboro',  galenite^  blende^  with  barite  as  the 
gangue  of  the  ore. 

Dickson  Co.— Manganite. 
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Jeffebsok  Co. — Ckdamine,  galenite,  fetid  barlte. 

Knox  Co. — ^MagDosian  limeitODO,  native  iront  variegakd  marbka  I 

Maurt  CJo. — Wavellite  in  limestone. 

MoBQAN  Co. — Epsom  salt,  nitrate  oTlime. 

Polk  Co.,  Ducktown  mines,  soatbeast  corner  of  State. — Black  copper!  dbB\capjni^  VT^^ 
native  copper,  bomite,  mtile,  zoisite^  galenite,  hairrisiie,  alisonite,  blende,  pyroxene,  iremoHie^  «iA 
pTiotes  of  copper  and  iron  in  stalactites,  allopbane,  rabtite,  cbalcocite  (ducktownite),  dialootriohite, 
azurite,  malachite,  pyrrhotite^  limonite. 

BoAN  Co.,  eastern  dedivitv  of  Cumberland  Mts. — ^Wavellite  in  limestoneL 

Seyibb  Co.,  in  caverns. — Epsom  salt,  soda  alum,  saltpetre,  nitrate  of  lime,  breccia  marbk. 

Smith  Co.— Fluorite. 

Smokt  Mt.,  on  declivity. — ^Hornblendes  garnet^  staurolite. 

Whitk  Co.— ^t»r«. 

OHIO. 

Bainbridob  (Copperas  Mt,  a  few  miles  east  of  B.). — Caldte^  barite,  pyrite,  oopperaa,  alooL 

Canfield. — Gypsum  ! 

Duck  Cbeek,  Monroe  Co. — Petroleum. 

Lake  Ebik — Strontian  Island,  cdeaiitet  Put-in  Bay  Island,  eeMOel  miJplmr!  calc^ 

Litebpool. — Petroleum. 

Mabxettta. — Argillaceous  iron  ore;  iron  ore  abundant  also  in  Scioto  and  Lawrence  Cot. 

Ottawa  Co.— Gypsum. 

Poland. — Oypmm  t 

MICHIGAN. 

Bbeot  (Monroe  Co.). — OakUe^  amethystine  quartz,  apatite,  oelestite. 

Gbaicd  Bapids. — Selemte^  fib.  and  granular  gypsum,  cakite,  dciomite,  anhydrite. 

Lake  Superiob  Minino  Begiok. — ^The  four  principal  regions  are  Keweenaw  Pointy  lale  Bojik, 
the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are  along  two  rmngee  of  akn- 
tion,  one  known  as  the  Greenstone  Bange,  and  the  other  as  the  Southern  or  Bohemian  Ba|e 
(Whitney).  The  copper  occurs  in  the  trap  or  amygdaloid,  and  in  the  aaaociated  oongloDcntL 
Native  copper/  ncttive  silver!  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidol^ 
prehnitCj  Unmontite,  dalolite,  heulandite,  orthoclase,  oauMte,  chabazite,  compact  datolite,  cfaiyn- 
colla,  mesotype  (Copper  Falls  mine),  leonhardite  (ib.),  anakite  (ib.^  apophyUite  (at  Cliff  mine),  tes^ 
Uistonite  (ib.),  cole  spar!  quark  (in  crystals  at  Minnesota  mine),  compact  datolite,  orthoclaK  (Sopcrur 
mineX  saponite^  black  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  dirysooolla;  aDCbi>> 
colate  River,  galenite  and  sulphid  of  copper ;  dialcopyrite  and  native  copper  at  Preeq*  Iile;  it 
Albion  mine,  domeykite;  at  Prince  Vein,  barite,  cakite,  amethyst;  at  Michipiooten  Ida.,  o^ipv 
nickel,  stilbite,  analcite ;  at  Albany  and  Boston  mine.  Portage  Lake,  prehnite,  ancUcite,  orlhodm, 
cuprite;  at  Sheldon  location,  domeykiie,  whibneyite,  aigodonite;  Isle  Boyale  mine^  Portage  ]jft% 
compact  datolite ;  Quincy  mine,  calcite,  compact  datolite. 

Marquette. — Manganite,  galenite ;  twelve  miles  west  at  Jackson  Mt,  and  other  mines^  htatSk, 
limonite^  gdtkUe!  magnetite,  jasper. 

MoNBOE. — ^Aragonite,  apatite. 

Point  auz  Psauz  (Monroe  Co.). — Amethystine  quartz,  c^patite,  oelestite,  ealeite, 

Saginaw  Bat. — At  Alabaster,  gypsum, 

Stont  Point  (Monroe  Co.). — Apatite,  amethystine  quartz,  celestite,  caldte. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  mxteen  to  thirty  milee  flt>m  Shawneelffn 
down  the  Ohio,  and  fh>m  half  to  eight  miles  fh>m  this  river. —  Violet  fluorite  !  hi  oarboniferooi  1» 
stone,  barite,  galenite^  blende,  brown  iron  ore. 

Hancook  Co.— At  Warsaw,  quartz  geodes!  containing  cakite!  chakedony,  dokmik,  Umkf 
brown  spar,  pyrite.  aragooite,  gypsum,  bitumen. 

Hardin  Co.— Near  Rosidare,  cakite,  galenite,  blende;  five  milee  bade  from  Eliabethtowi,  bq| 
iron ;  one  mile  north  of  the  river,  between  Elizabethtown  and  Roddare,  nUre, 

Jo  Da  VIES  Co. — At  Galena,  galenite,  caldte,  pyrite,  blende ;  at  Maraden*^  ^ggings^  gaimitt! 
blende,  corussite,  pyrite  !  in  stalactitic  forma. 

Jolibt.— Jfor&^. 

QuiNOT. — Cakite!  pyrite. 

Scales  Mound.— JBtorife,  pyrite. 


Digitized  by  VjOOQIC 


AHEBioAir  LooALrms.  785 

INDIANA. 

LiMSBTOin  Gayxbvs  ;  Goryckm  0a¥68,  eta— J^^)«>m  gait 

In  most  oT  the  southwest  oountiee,  pyrite.  BtOphaU  of  nvH)  end  fecUher  ahm ;  on  Sogv  Greek, 
pyrite  and  itdphaU  of  iron;  in  sandstone  of  Lloyd  Co.,  near  the  Ohio,  gypsum;  at  the  top  of  the 
blue  limestone  formation,  brown  apar^  cdlcUe. 

lONNKSOTA. 

NOBTH  Shore  or  L.  Supkbiob  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
flrom  Fond  du  Lao  Superieure  to  the  Kamaniatiquela  RiYer  in  Upper  Ganada). — SoolecUe,  apophyUik^ 
prehni^  stUbite^  UamMiJtUt,  heulandUe^  harmotome^  thomsonite^j^iioi^  5anfa,  towrmaUne^  epidok^ 
hornblende,  calcite,  quartz  crystals^  Pjnte,  magnetite,  steatite^  blende,  black  ozyd  of  copper,  mala- 
chite, native  copper,  chaloopyrite,  amethystine  quarts,  ferruginous  quarts,  chakedony,  cameUanf 
agakf  drusy  quartz,  hyalite  ?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
spar,  augite,  natiye  silver,  spodumene?  arsenate  of  cobalt?  chlorite;  between  Pigeon  Point  and 
Fond  du  Lac,  near  Baptism  Biyer,  saponite  (thalite)  in  amygdaloid. 

Kettlb  Riteb  Tbap  BAHOK^Epidote^  nail-head  calcite,  amethystine  quartz^  oaldte^  undeter- 
mined zeolites,  saponite. 

Stillwateb.— ^Blende. 

Falls  of  the  St.  Cboiz. — Green  carbonate  of  copper,  natire  copper,  epidote,  nail-head  spar. 

Raikt  Lake. — Actinolite^  tremdite^  fibrous  homblenae^  garnet^  pyrite,  magnetite^  steatite. 


WISGONSIN. 


Bio  Bull  Falls  (near).-— Bog  iron. 
Blue  Mounds. — Cerussite. 


Lao  du  Flambeau  R.— Garnet,  cyanita 

Left  Habd  R.  (near  small  tributary). — Malachite,  chalcodte^  native  copper,  red  copper  ore, 
earthy  malachite,  epidote,  chlorite!  quartz  crystals. 

Liitdek. — (Tolenite,  smithaanitef  hydro9incite, 

MiNEBAL  Point  and  vidnity.--Gopper  and  lead  ores,  ohrysocoUa,  amtrUe  /  chaloopyrite,  malachite^ 
gaienite^  cerussite,  anglesite,  blende,  pyrite^  barite,  cakitet  marcasitSf  mnithaonUe  f  {aohoelM  dry-bone). 

MoNTBEAL  RrvEB  PoBTAOB. — Galenite  in  gneissoid  g^nite. 

Sank  Co. — Specular  iron  1  malachite,  chalcopviite. 

Shulusbubg. — Galenite f  blende^  pyrite;  at  Einett's  diggings,  gaknite  and  pyrite. 

lOWA- 

Du  BuQUE  Lead  Mines,  and  dsewhere.— (ToJantfe/  cak&e^  blende^  black  oxyd  of  manganese;  at 
Ewing's  and  Sherard's  diggings,  smUheonite^  calamine;  at  Des  Moines,  quartz  crystals,  selenite; 
Makoqueta  R,  brown  iron  ore;  near  Durango,  galenite. 

Gedab  Riyeb,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  in  the  bituminous  shale  of  the 
coal  measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant;  anrillaceous  iron  ore^ 
spathk)  iron ;  copperas  in  crystals  on  the  Des  Moines,  above  the  mouth  of  Saap  and  elsewhere, 
pyrite,  blende. 

Fobt  iKiDQ^—Odeeiik, 

BiAKOQUETA.— -Hematita 

New  Galena.— Octahedral  galenite^  anc^te. 

MISSOURL 

BnuciNGHAX.— limonite. 

Jbffbbson  Go.,  at  Valle's  diggbgs.— Ootoiaa^  eerumk,  anglesite,  calamine^  duOoopyrite^  mala- 
chite, azurite,  witherite. 

Mine  a  Bubton.— GKa2mt^  cerussik^  angheite,  barite,  cakate. 

Deep  Diooinos.— Carbonate  of  copper,  eerueeiteia  crystals^  and  manganese  ore. 

Madison  Co.— WoUVamite. 

Mine  la  Mottb.— ^o^snOs/  malachite^  earthy  cobalt  and  nickel,  bog  manganese^  solphuretof  iron 
and  nickel,  cerueeite,  caledonite,  plumbognmmiteb  wolfnunite^  eiegmite,  smaltite. 

St.  Fbanoib  Riteb.— Wolframite. 

Pebbt's  Diggings,  and  elsewhere.— Galenite^  eta 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St.  Louis,  the  iron  moontainsy  apeoulac 
iron,  limonite;  10  m.  east  of  Ironton,  wolframite^  tungstite. 

60 
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ARKAHTBAS. 

Bathbtille.— In  bed  of  White  R.,  some  miles  above  BatetviUe^  gold. 

Obhv  Oo.— Neer  GminesvOle,  lignite. 

Hot  SFBIHG6  Co.— At  Hot  Springf^  thuringito;  Magnet  Cove,  "brooUUt  achoriomHe^  daOk, 
magnetite,  qnaiU,  green  oocoolite,  garnet,  apatite^  perow^etk^  rutiki  ripidolite^  tbomaonite  (QB8zk^> 

IxDBPKNDKVCE  Oo. — ^Lafferaj  Oreekf  pailomeUne. 

Lawbencb  Oa — ^Hoppe,  Bath,  and  Koch  minea,  mnUhsoniie,  dolomite,  galenite ;  nitre. 

Marioh  Ck). — ^Wood's  mine,  amithaonite,  bydrozindto  (marioniteX  galenite;  Poke  bajon, 
hrauniief 

OuAOHTTA  8PBiiro&— -QuortiB  /  whetstoneiL 

PuLAfiCi  Oa— Kellogg  mine,  10  m.  north  of  Little  Bode,  tetrdhedrUe,  tennaniiie^  nacrite,  galenite^ 
blende,  quarts^ 


CALIFORNIA. 

The  prindpal  ffcid  rnineB  of  CaKfomia  are  in  Tnlare,  Freano,  Karipoaa^  Taolnmne,  CalaiTeraa,  H 
Borado^  Placer,  Nevada,  Yuba,  Sierra,  Batte,  Plamaa,  Shasta,  Siakijon,  and  Del  Norte  ooimtie^ 
althougfh  gold  ia  found  in  almost  everj  county  of  the  State.  The  gold  occurs  in  quartz,  aflaooBSSed 
with  sulphida  of  iron,  copper,  zinc,  and  lead ;  in  Calaveras  and  Tnolomne  counties,  at  the  MeUapcs, 
Stanislaus,  Qolden  Rule,  and  Rawhide  mines,  assodated  with  tellurids  of  gold  and  silver;  It  is 
also  largely  obtained  irom  placer  diggings,  and  further  it  is  found  in  beach  waahinga  in  Del  None 
and  Klamath  oountiea. 

The  copper  mines  are  prindpally  at  or  near  Copperopdis,  in  OalaverBs  county ;  near  Genesee 
Yalley,  in  Plumas  county ;  near  Low  Divide^  in  Del  Norte  county;  on  the  north  fork  of  Smith's 
River;  at  Soledad,  in  Los  Angdea  county. 

The  mercwry  mines  are  at  or  near  New  Almaden  and  North  Almaden,  in  Santa  Clara  comity;  si 
New  Xdria  and  San  Oarlos^  Monterey  county;  in  San  Luis  Obispo  county;  at  Pioneer  miae  asjd 
other  localitiea  in  Lake  county ;  in  Santa  Barbara  county. 

Alpikb  Co.— Mominff  Star  mine,  enargite^  stephanite,  polybastte^  barite,  quaits,  pyrite. 

Amador  Co.— At  Vdcano,  chalcedony,  kyoKte, 

AiiAXiDA  Go. — ^Diabok)  Range,  magnesite. 

BuTTB  Co.— Cherokee  Flat)  diamond, 

Calaveras  Co.— Copperopolis,  chalccpyrite,  malachite,  azwHey  mrpentinefpieroKte,  natave  copper. 
mear  Murphy's,  jamr,  opal ;  albite,  with  gdd  and  pyrito ;  MeUooes  mme,  eaktoeriie,  pettiU. 

Contra-Casta  Co. — San  Antonio^  chalcedony. 

Dbl  Nortb  Co. — Crescent  City,  agate,  cameUan;  Low  Divide,  dialcopyrite,  bomite^  maladi^; 
on  the  coaat)  iridosmine,  platinum. 

El  Dorado  Co.— Pilot  Hill,  chalcopyrite;  near  Qaorgetown,  hessite,  from  placer  diggisgs; 
Roger's  Claim,  Hope  Valley,  ^rowiUor  (^amei,  in  copper  ore ;  Coloma,  chromOe  ;  Spanish  Dry  ^ 
gings,  gold. 

FRSSiro  Ca— Chowchillas,  omdaiimte. 

IKOO  Ca— Ingo  district,  gaknik^  cemusUe^  dolomite,  (ante,  atacamite,  caldte,  grosmdar  garsdl 

Lakk  Co.— Borax  Lake,  bonml  boric  add,  ffiamheriU;  Pioneer  mine,  dnnabar,  native  BMrcsir, 
selenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Akoblbs  Co. — Near  Santa  Anna  River,  ankydrite;  William's  Pass,  chalcedony;  Soledad 
imines,  chalcopyrite^  gamet^  gypsum ;  Mountain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite ;  Centreville,  dnnabar ;  Pine  Tree  mine,  tetrabedrite ;  Bums  Ore^ 
limonite;  Oeyer  Gulch,  pyropbyllite;  La  Victoria  mine,  azwrUel  near  CouIterviUe^  cinnabar,  f:U, 

Mowo  Co.— Partrite. 

MoNTXBXT  Co.— Alisal  Mine,  arsenic;  near  Paneches,  chalcedony;  New  Idria  mine,  dnnabar; 
ruear  New  Idria,  chromitOb  saraUte,  chrome  garnet;  near  Paohecos  Pass,  stibnite. 

NxvADA  Co.— Grass  Valley,  gMt  in  quartz  vdns,  with  pyrite,  ohaleopyriie,  blende,  mispidcel 
! galenite,  quaf%  biotite;  near  lYuckee  Pass,  gypsum;  Excelsior  Mine,  molybdenite,  with  molybdite 
.and  gold;  Sweet  Land,  pyrolusite. 

PU.CER  Co.— Miners*  Ravine^  epidoiel  with  qwfir%  gold, 

Plumas  Co.— Genesee  Valley,  chalcopyrite;  Hope  mines,  (omife,  sulphur. 

Sajita  Barbara  Oa— San  Amedio  Cafion,  stibnite,  asphaltum,  bitumen,  maltha,  petroieam,  tst 
inabar,  iodid  of  mercury ;  Santa  Clara  River,  sulphur. 

San  Dibgo  Co.— Carisso  Greek,  gypsum ;  San  Isabel,  tourmaUne^  orthodass^  garnet 

San  Francisoo  Co. — Red  Island,  pyrolusite  and  manganese  ores. 

Santa  Clara  Co.--New  Almaden,  e»mMi5ar,  cakiie,  ortvtmi^  aerpentine^  duyaolita,  qnaxts; 
Jforth  Almaden,  chiomite;  Mt.  Diabolo  Range^  magnesite. 
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Sak  Luis'Obibpo  Co.— Asphaltam,  cinnabar. 

San  Bernabdino  Co.— Colorado  River,  agate,  trona;  Temeacaly  caniterite;  Etua  DUtriot,  gale- 
nite,  oeraasite;  Francia  mine,  oerargyrita. 

Shasta  Co.— Noar  Shasta  City,  hematite,  in  large  masaes. 

Siskiyou  Co. — Surprise  Valley,  eelenite,  m  large  slabs. 

SONOifA  Co.— Actinolite,  garnets. 

TuLARB  Co. — Near  Visalia,  magnesite,  asphaltam. 

Tuolumne  Co. — ^Tourmaline,  tremolite;  Sonora^  grc^hite;  York  Tent,  chromite;  Golden  Bole 
mine,  peiisUe,  calauerite,  altaite,  hessite,  magnesite,  tetrahedrite,  gold;  Whiskey  Hill,  goldt 

T&iNiTT  Co. — Cassit^te,  a  abgle  specimen  found. 

LOWER  CALIFORNIA. 
Lk  Paz.— ^prosdiaetite,    Lokeito.— Natrolite,  siderite,  arieniteb 

NEVADA. 

Cabsoh  Vallbt.— ChiysoUte. 

Ghubchill  Co. — Near  Ragtown,  gajf-husite,  trona,  common  salt 

CoMBTOOK  LoD&— Gold,  nativ€  aUver^  argenJUU,  stephaniie^  polyhaaite^  pyrargyrite,  prouatite,  te- 
trahedrite, cerargyrite,  pyrite,  chalcopyrite,  galenite,  blende,  pyromorphite,  arsenical  antimony, 
araenolite,  quarts,  calcite,  gypsum,  oerusstte^  cuprite,  wulfenite,  amethyst,  kustelita. 

EsMSBALDA  Co. — Alum,  12  m.  north  of  Silver  Creek ;  at  Aurora,  fluorite,  stibnite ;  near  Mono 
Lake,  native  copper  and  cuprite,  obsidian;  Columbus  district,  borate  of  lime;  Walker  Lake,  gyp- 
sum, hematite ;  Silver  Peak,  aaU,  aaltpetre,  sulphur,  silver  ore& 

Humboldt  Distbict.— Sheba  mine,  native  giiverj  jameaonite^  stibnite,  tetrdhedrite^  proustite, 
blende,  cerussite,  calcite,  bournonite,  pyrite,  galenite,  malachite,  xanthocone  (?), 

Mammoth  Distbict. — OrihocUue,  turquoia,  hubnerite^  scheelite. 

Rbbsb  RrvEB  DiBTBiOT.— Native  silver,  prcuaHU,  pyrarffyrUe^  stephaniie^  blende,  polybasite, 
rhodochrosite,  embolite,  tetrahedrite  1  cerargyrite,  embolite. 

San  Antonia.— Belmont  mine,  stetefeldtite. 

Six  MiLB  CaJTon— Sefenttfi. 

Obmsbt  Co.— W.  of  Carson,  ^pidote. 

Stobbt  Co.— Alum,  natrolite,  soolecite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  BQl  Williams's  Pork,  cfarysoooUa, 
malachite,  atacamite,  brochantite ;  Dayton  Lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe- 
dnd  fluorite;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines; 
Hetutschnann  mine,  stromeyaritRf  chalcodte^  tetrahedrite,  atacamite. 

OREGON. 

Gold  is  obtained  lh>m  beach  washings  on  the  southern  coast ;  quarts  mines  and  placer  mines  in 
the  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  other  places  in 
eastern  Oregon ;  platinum,  iridosmine,  on  the  Rogue  River,  at  Port  Orford,  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts*  gold^  also  extensive  silver  mines ;  Poonnan  Lode^  cerar* 
gyritet  prcuMe^  pyrargyrite  t  native  aHoer,  gdti,  pyromorphite,  quartz,  malachite;  poiybaaite;  on 
Jordan  Creek,  stream  tin;  Rising  Star  mine,  sl^haMe^  argmUite,  pyrargyrite. 

COLORADO. 

The  principal  gold  mines  of  Colorado  are  in  Bomlder,  GilpiB,  Clear  Gtoek,  and  JeiSBfMii  Cos.,  on 
a  line  of  oountry  a  few  milea  W.  of  Denver,  extending  from  Long'a  Peak  to  Pika'B  Peak.    A  large 
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portion  of  the  gold  is  anooUtod  with  reins  of  pyrite  and  cbaloopyrite ;  atlTer  and  lead  mines  are  at 
and  near  OeorgetowD,  dear  Creek  Co.,  and  to  the  weatward  in  Sommlt  Co.,  on  Snake  and  Swan 
rivera;  Wiliia  Gulch,  near  Black  Hawk,  enarffOe  with  PTiite,  fluorite^  aooroditot 

CANADA. 

OAJf ABA  EAfiT. 

Abbrobombd. — ^Labradorite. 

Bat  St.  Padl.—- Jfrnoccontfe  /  apatite,  allanite,  rutfla  (or  brooldte  f). 

AuBBBT. — Gold,  iridosmine,  platinum. 

BoLTOH.— C%9iE?mt<e»  magnMite,  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BonoHBBYiLLB. — AftgiU  in  trap. 

Bbovb.— Jfo^iMlile,  chaloopjrite,  gphme^  menaccanite^  phyllite,  sodalite,  oanoriniie,  galemte. 
chloritoid 

Cbaxblt. — ^Analdme,  cbabazite  and  calcite  in  trachTte,  menaccanUe, 

Chatbau  Richeb. — Labradorite,  hypenthene,  andesite. 

Daillbbout.— Bine  spinel  with  dlntonite. 

QRKtiyjLLE.^Tiandar  apar,  spkeMy  idocraae,  caldte,  pyroxene,  steatite  (rensselaeriteX  p»w( 
(cinnamon-stone),  zircon,  ffrapkUej  scapolUe, 

Ham.— Chromite  in  serpentine,  diallage,  cmtmony  I  aencarmonUte  /  hermea&e^  vaicMmie,  sUbDifie. 

Inybbnus. —  Vanegaied  copper. 

IiAKB  St.  YRAXca-^AndalusUe  in  mica  slate. 

JjAXDeDOWSK-^Barile. 

Lbbdb.— Dolomite,  chaloopyrite,  gold,  chloriiaid. 

Mills  Isleb.— Zafrrodortfe/  menaocanite,  hypersthene,  andesite,  tiroon, 

MoNTBEAL.—  Oalciief  augite,  sphene  in  trap,  chrysolite,  natrolite. 

MoBDi.— jS^Aane,  apaiiiet  hbmiorUe, 

Obvobd. — White  game^  chirome  gamely  miUerHef  serpentine. 

OvtkWA.—Pyroxene. 

PoLTOB.— Chromite,  tteoMe,  serpentine,  amianihus, 

RouGBifOMT  Mt&— Angite  in  trap. 

Shbbbbooke.— At  SulBeld  mine,  albiie  I  naiivt  sihfer,  argentite,  cfaalcopyrite,  blende. 

St.  Arxand. — ^Micaoeoos  iron  ore  with  quarts,  epidote. 

St.  Fbav<^I8  Bbauob. — Gold,  platinum,  iridoamine^  ilmenite,  magnetite^  serpenUne^  duomiie. 
soapstone,  barHe. 

&r.  Jbbomb. — Sphene^  apaiUe,  chonirodUe^  pMogopUe,  iocfrma/iiM,  zircon^  molybdenite,  magnet 
pyrita, 

St.  NoBBBBi.^Amathyst  in  greenstone. 

Stukelbt.— Serpentina,  verd^omUqw  I  schillcr  spar. 

SuiTOB. — MagnOUB  in  fine  oiystals,  tpecular  iron,  rutUe,  dolomite,  magnesUe,  chiomifeioaa  kit, 
bitter  spar,  steatite. 

UPTOB.—Chaloopyrite,  malachite,  caldte. 

Yaodbeoil. — ^Limonite,  viyianite. 

Yamaska. — Sphene  in  trap. 

CANADA  WEST. 

Baisax  LAXK-^MolyhdenUet  soapolite,  quartz,  pyroxene,  pyrite. 

BBABirOBD. — Sulphuric  add  spring  (4*2  parts  of  pure  sulphuric  add  in  1000). 

Batrubsx. — ^Barite,  Uack  tourmaline^  perthile  (orthodaseX  periaterile  (albite),  lyiawniie,  pyraissu^ 
uHlaonile. 

Bboxb.— Magnetite. 

^Bucs  Mines.— Co/ctiCe,  dolomite,  quartz,  dialoopyrite. 

BuBaiss.—Pyroxene^  albite,  mica,  aapphire,  sphene,  chalcopyrite,  apaiUe,  bktck  wp^i/tli  spodn- 
mene  (in  a  boulder),  serpentine. 

Bttowv. — CaleOe,  hytoumite,  diondrodite,  spinel. 

Caps  Ifpbbwash,  Lake  Huron. — Oxalite  in  shales. 

Clabendob. — Idocraee. 

Dalhoubib. — ^Hornblende,  dolomite. 

Dbummobi).— Labradorite. 

BucBLBT.^Pyroxene,  sphene,  feldspar,  townnaUnSt  apatite. 

FiTSBOT.— Amber,  brown  tourmoliM,  in  quarts. 
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GkBTiNSAU  Rftbb,  BlaideU's  MUli.^Galoil0.  apatito,  toonnaline,  hornblende,  pyroxene. 
Grasd  OALjnas  ISLAinx— 4paM^  phJogoj^/  pyrooBene/  spheofi,  idocratelf  serpentine,  tremo- 
lite,  acapoUte^  brown  and  black  ttmrmaUnel  prrite,  Ipganite. 
HiGB  Falls  or  thb  Madawabka.— JV^tKcsne/  hornblende. 
Hull. — MagnetUef  garnet,  graphite. 

HuMTEBSTOWsr.— iSsapoJiJe,  ^phene,  idocraae,  game^  broum  tourmaUnet 
HuNTiKaDON. — OalcUe  / 
Innibkillbh.— Petroleum. 
KiVQBTOK. — OdeaiUe. 

Lao  des  Chatb.  Island  Portage.— Bvtim  UmrmdUne  t  pyrite^  calcite,  qoartz. 
liAiTABK. — ^Raphilite  (hornblende),  serpentine,  asbeetosw 
Landsdowh. — Baritet  vem  27  in.  wide^  and  fine  orystala. 
Maooo.— Magnetite. 

Mabmo&a.— Magnetite,  chalcolite,  garnet,  epsomite,  specnlar  iron. 
MAiMAXSB.^iVtcAMend9  (ooradte). 
HcNab.— Specular  iron,  barite. 

MiCHiPiooTEV  Island,  Lake  Superior. — Domeykiie,  meeoUiet  gmlhite, 
Newbobouoh. — Chondrodite^  graphite. 
South  Gbosbt.— Cbondrodite  in  limestone,  magnetite. 
St.  Adblb. — Ohondrodite  in  limestone. 
MT.  Ion  AGE  Island. — Oaldkj  native  cop^MBr. 
Stdbnhak. — Celestite. 

Tbbbaoe  Cove,  Lake  Superior. — Molybdenite. 
Wallace  Mxnj^  Lake  Huron. — Specuiar  «ron,  nickel  ore,  nickel  vitriol 

NEW  BRUNSWICK.* 

Albert  Ck>. — Hopewell,  gypsum ;  Albert  mines,  coal  (albertite) ;  Shepody  Mountam,  alunite  in 
clay,  calcite,  iron  pyrites,  mangtmite,  psilomelane,  pyrohaite, 

Ca&leton  Co. — ^Woodstock,  clialeopyrite,  hematite,  limonite,  wad. 

Chablotte  Co. — Campobello,  at  W elchpool,  blende,  chaloopyrite,  bomite,  galenite,  pyrite ;  at 
head  of  Harbor  de  Lute,  galenite ;  Deer  Island,  on  west  side,  calcite,  mag^etite^  quartz  crystals ; 
Digdi^asb  River,  on  west  side  of  entrance,  calcite  !  (in  conglomerate^  chalmdony ;  at  Rolling  Dam, 
graphite ;  Grandmanan,  between  Northern  Head  and  Dar)c  Harbor,  agate,  amethyst,  apcphyUite^ 
calcitef  hematite,  heulandite,  jasper,  magnetite,  natrolite,  siWnie ;  at  Whale  Cove,  calcite  I  heuland- 
ite,  lauroontite,  stilbite,  semi-opal/  Wagaguadavic  River,  at  entrance,  aaurite^  chaloopyrite  in  veins, 
malachite. 

Gloucester  Co. — ^Tcte-a-Gouche  River,  eight  miles  from  Bathurst,  chaloopyrite  (mined),  oxyd  qf 
manganese  1/  formerly  mined. 

Kings  Co. — Sussex,  near  Cleat's  mills,  on  road  to  Belleisle,  argentiferous  galenite;  one  mile  north 
of  Baxter's  Inn,  specular  iron  in  crystals,  limonite;  on  Capt  McCready's  farm,  seleniie/! 

Restigouohe  Co. — ^BoUedune  Point,  calcite/  serpenHne^  verd-antique ;  Dalhousie,  agate,  carnelian. 

Saint  John  Co. — ^Black  River,  on  coast,  calcite,  chlorite,  chaloopyrite,  hefmaiitel  Brandy  Brook, 
epidote,  hornblende^  quartz  crystals ;  Carleton,  near  Falls,  calcite ;  Chance  Harbor,  calcite  in  quartz 
veins,  chlorite  in  argillaceous  and  talcose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quartz  crystals ;  Moosepath,  feldspar,  hornblende,  muaoovite,  black  tourmaline ; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite ;  at  Shannon's,  chrysolite,  serpentine ; 
east  side  of  Musquash,  quartai  crystals!;  Portland,  at  the  Fblls,  graphite;  at  ^ort  Howe  Hill, 
calcite^  graphite;  Crow's  Nest,  asbeslus,  chrysoUte,  magnetite,  serpentine^  steatite;  Lily  Lake, 
white  augite?  chrysolite,  graphite,  serpentine,  steatite,  talc ;  How's  Road,  two  miles  out,  epidote 
(in  syenite),  steatite  in  limestone,  tremolite;  Drury's  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
talc;  Quaoo,  at  Lighthouse  Point,  large  bed  oxyd  of  mang^ese;  Sheldon's  Pointy  actinolite, 
asbestus,  calcite,  tpidote,  malachite,  specular  iron ;  Cape  Spenoer,  asbestus,  calcite,  chlonte,  specular 
iron  (in  ciystals);  Westbeach,  at  east  end,  on  Evans'  farm,  chlorite,  talc,  quartz  crystals;  half  a 
mile  west)  chlorite,  chaloopyrite,  magnesite  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
asbestus,  chlorite,  chrysooolla,  chaloopyrite,  bomite,  pyrite. 

Victoria  Co.— Tabique  River,  agaisf  carnelian^  jasper ;  at  mouth,  south  side,  galenite ;  at  mouth 
of  Wapskanegan,  gypsum,  salt  spring ;  three  miles  above,  stalactites  (abundant) ;  Quisabis  River, 
blue  phosphate  of  u^n,  ui  day. 

*  For  a  more  complete  list  of  localities  in  New  Brunswick,  Nova  Sootia,  and  Newfoundland,  see 
catalogue  by  0.  C.  Marsh,  Am.  J.  SoL,  H.  xxxv.  210,  1863. 


Digitized  by  VjOOQIC 


790  AMBSIOAK  LOO^LrnBS. 

Westmorelakd  Co. — ^BeUeme,  pjrite;  Doroeiter,  on  Taylor't  &nn,  oranel  ootl;  claj  froo- 
stone;  on  Ajree'8  farm,  asphaliom,  petroleum  Bpring;  QrandUmce,  apatitt,  aelentte  (in  laige  071- 
tala) ;  Memramcook,  ooal  (albeitite) ;  Shediaa  four  miles  up  Soadoue  ftiver,  ooaL 

YORK  Co. — Near  Fredericton,  stibDite,  jamesonite^  bertbiarite;  Pokiook  RiTcr,  fUbotle^  fii 
pyrite  t  in  granite  (rare). 


NOVA  SCOTIA. 

Annapolis  Co.— Chute's  Cove,  apophyOUe,  natrolite;  Gates's  Mountain,  analdte,  maginetiti, 
meacUtel  nairoUte,  stilbite;  MartiaVs  Cove,  anaidte/  cbabazite,  ?uiukmdUe;  Mooee  River,  bediof 
magnetite;  Nictau  River,  at  the  Falls,  bed  of  hematite;  Paradise  River,  blaok  toannaliDe,  m^ 
quartz/  t ;  Port  George,  far6eiite,  laumontite,  mesolite,  stilbite ;  east  of  Fort  Qeorge,  on  ooot,  1^ 
phjllite  oontaining  gjrolite ;  Peter's  Point,  west  side  of  Stonock's  Broolc,  apophytkte  I  oaldit,  ko- 
landite,  laumontHe  t  (abundant),  native  copper,  stilbite ;  St  Croix  Cove,  cbabaiite^  heolandita. 

C0LOHB8TEB  Co. — ^Five  Islands,  East  River,  baritel  cakute,  dolomite  (ankerite),  hematiis,  cklo- 
pjrite;  Indian  Point,  malachite,  magnetite^  red  copper,  tetrabedrite;  Pinnacle  Islands,  OMfcik, 
calcite,  chabazUe!  natrolite,  siliceous  sinter;  Londonderrj,  on  branoh  of  Oreat  Village  River,  MIe, 
ankerite,  hematite,  limonite,  magnetite ;  Cook's  Brook,  ankerite,  hematite ;  Martin's  Brook,  facM- 
tite,  limonite ;  at  F0II7  River,  below  Falls,  ankerite,  pyrite ;  on  high  land,  east  of  river,  anlc«iic 
hematite,  limonite;  on  Archibald's  land,  ankerite,  harUe^  hematite;  Salmon  River,  south  bfaBobfi( 
chaloopjrite,  hematite;  Shubenacadie  River,  anhydrite,  calcite,  harite^  hematite,  ojcyd  of  mupr 
neee ;  at  the  Canal,  pyrite ;  Stewiacke  River,  barite  (in  limestone). 

CuMBBBLAND  Co.  —  Cape  Chiegnecto,  barite;  C^pe  D'Or,  onalrtie,  apophyUiUI !  cbabtnte, 
fiirdeUte,  laumontite,  mesolite^  malachite,  rux^UU,  native  copper,  obsidian,  red  copper  (rareX  ririat* 
ite  (rare);  Horae-shoe  Cove,  east  side  of  Cape  D'Or,  anaidte,  calcite,  stUbite:  Isle  HaQte,ioitk 
side,  analoite,  apaphyUite  1 1  calcite,  heuiandiU  !  !  natrolite,  mesolite,  stUbite !  Joggins,  coal  lieai> 
tite,  limonite;  malachite  and  tetrabedrite  at  Seaman's  Brook;  Partridge  Island,  anaidte,  t^ej^ 
lite  I  (rare),  amethyst!  agate,  apatite  (rare),  calcite/ 1  chabazite  (acadioliteX  dialcedooy,  cat'rejt 
(rereX  gypsum,  hematite,  heukmdite/  magnetite,  stilbite!  ! ;  Swan's  Creek,  westsidei,  near  the  frka, 
calcite,  gypsum,  heukmdite^  pyrite;  east  side,  at  Wasson's  Bluff  and  vicinity,  anaidte!  !  tfogk^ 
lite!  (rare),  cakiitt  chabazite!  !  (aoadiolite),  gypsum,  heukmdite!  !  natroUk!  sUbeoos  sinter;  Two 
Islands,  moss  agate,  anaidte,  calcite,  chabazite,  heulandite;  McKay's  Head,  analgia,  oddi& 
heulandite,  siliceous  sinter! 

DiOBY  Co. — Brier  Island,  native  copper,  in  trap ;  Bigby  Neck,  Sandy  Cove  and  vidni^,  eg^ 
amethysty  c<Ucite^  chabazite^  hematite!  laumontite  (abundant),  magnetite,  stilbite,  quartz  crjiik: 
Gulliver's  Hole,  mag-netite^  stilbite!;  Mink  Cove,  amethyst,  chdUmtet  quartz  crystals;  MckA 
Mountain,  south  side,  amethyst^  magnetite!;  William's  Brook,  near  source,  chabazUe  (gnHo)»bn> 
landite,  stilbite,  quartz  crystala 

GuTBBOBO'  Co. — Cape  Canseau,  andeUusHe, 

Halifax  Co.— Gay's  river,  galenite  in  limestone ;  southwest  of  HaU&x,  garnet^  stanroGte,  we- 
maline ;  Tangier,  gold  !  in  quartz  veins  in  clay  slate,  associated  with  aarlTerons  pyrites,  giksfc 
hematite,  mispickel,  and  magnetite ;  gold  has  also  been  found  in  the  same  formation,  at  OwtiT 
Harbor,  Fort  Clarence,  Isaacrs  Harbor,  Indian  Harbor,  Laidlow's  form,  Lawrencetown,  Sbsftfotte 
Salmon  River,  Wine  Cove,  and  other  places. 

Hants  Ca — Cheverie,  oxyd  of  manganese  (in  Umestone) ;  Petite  River,  gypeam,  oxyd  of  w^ 
ganese;  Windsor,  oaldte,  cryptomorphiie  (boronatrocaldteX  howlite,  glauber  salt  Tbebtf 
three  minerals  are  found  in  beds  of  gypsum. 

Kings  Co. — ^Black  Rock,  centraUassite,  cerinite,  cyanolite ;  a  fbw  miles  east  of  Black  Ro^ 
prehnite  ?  stilbiie! ;  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  ^Ut,  the  foBovinf 
minerals  occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  Cape  Sharp):  a** 
cite!  !  agate,  amdthyst!  apophylUte!  caldte,  chalcedony,  chabazite,  gmellnite  (lederaitsX  1mb» 
tite,  Iteulandite!  laumontite,  ma^etite,  malachite,  mesolUe^  native  oopper  (rare),  natrolik!  ps3dw 
lane,  stilbite  J  thomsonite,  faroebte,  quartz ;  North  Mountains,  amethyst,  bloodstone  (rare\  >nv 
ginous  quarta^  mesolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Rock,  lieukmdite,  uamestii!- 
stilbite!  !;  Morden,  ap<^hyUitey  mordenite;  Scot's  Bay,  o^ote^  amethyst,  ^uikedony^  mesolite,  astto* 
lite ;  Woodworth's  Cove,  a  few  miles  west  of  Scot's  JBay,  agate  !  chalcedony  !  jasper. 

LuNBNBCTBG  Co  —Chester,  Gold  River,  gold  in  quartz,  pyrite,  mispickel ;  Gape  la  Have^  pjiit^ 
The  *'  Ovens,"  goU  pyrite,  mispichd  !  Petite  River,  gold  in  slate. 

PiOTOU  Co  — Pictou,  jet,  oxyd  of  manganese,  limonite ;  at  Roder's  Hill,  six  mQes  westof  FkM 
barite ;  on  Carribou  River,  grey  oopper  and  malachite  in  Uguite ;  at  AlUon  mines,  ooaL  bnoaiii: 
East  River,  limonite. 

QuEBNS  Co.— Westfleld,  gold  in  quartz,  pyrite,  mispidcel ;  Five  Rivers,  near  B%  FaD,  goU  ii 
quartz,  pyrite,  mispidcol,  limonite. 
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BiOHXOND  Co. — ^West  of  Flaister  Oove^  barite  and  caldte  in  sandstone ;  nearer  the  Ck)Te,  caldtOi 
JkiorUe  (b\xie\  siderite. 

SRELBUBm  Oo. — Shelbome,  near  moath  of  harbor,  garnets  (in  gneiss);  near  the  town,  rose 
quartz;  at  Jordan  and  Sable  Biyer,  staurolite  (abundant),  schiller  8i>ar. 

Stdnet  Go. — ^Hills  east  of  Lochaber  Lake,  pyrlte,  chaloopyrite,  siderite,  hematite ;  Korristown, 
epidote  in  trap,  gypsum. 

Yabmouth  Oa — Oream  Pot^  above  Cranberry  Hill,  gold  in  quarts,  pyrite ;  Oat  Bock,  Fouohn 
Point,  asbestos,  oaldte. 

KEWFonin>LAin). 

Astokt's  ISLAiiD.— iVn'fe. 

Gatalzna  Habbob. — On  the  shore,  pffriia  I 

Chalky  Hill.— iWi^par. 

OOPPEB ISLAXD,  one  of  the  Wadham  fSfmr^^^ChakopyriU. 

OoKOBpnoN  Bat. — On  the  shore  south  of  Biigus,  bomite  and  gray  copper  in  trap. 

Bat  of  Island^—- Southern  shore,  pyrUe  in  slate. 

Lawk. — Gadenif^  eera/rgyrUe^  frousUUy  curgeniHe, 

Placemtia  Bat. — ^At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbor,  galentiel ;  on 
the  opposite  side  of  the  isthmus  ttom  Flaoentia  Bay,  barite,  in  a  large  yein,  occasionally  accom- 
panied by  chalcopyrite. 

Shoal  Bat.— South  of  St  John's,  chaloopyrite. 

Tbinitt  Bat.— Western  extremi^,  barite. 

Habbob  Qbbat  Si.  Lawbenob.— W^t  side,  fiuorite,  galeuifce. 


FOREIGN  LOOALITIE& 

With  reference  to  foreign  localities,  consult  for 

Bubopb  generally,  Leouhard's  Topogr.  Min. 

Obbat  BBTTAnr,  Greg  A;  Lettsom's  Mm. ;  Brooke  &  Miller's  Min. 

Fbahob,  Dufir^noy's  3Cin. ;  Desdoizeaux's  Min. 

SwrrzEBLAin),  Slenngott's  Min.  der  Schweis. 

Gbbhant,  Hausmann's  Min. ;  Quenstedt's  Ifin. 

AuBTBiA,  Zepharovich's  Min.  Lex. 

Swbdbk,  Hisinger's  Ifin.  Schwed. 

Finland,  A.  E.  Nordenskiold's  FinL  Min. 

Russia,  Koksoharof 's  Min.  RussL 
For  the  full  titles  of  the  works  here  referred  to,  see  pp.  xzxix-zlT. 
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SUPPLEMENT. 


Tms  sapplement  contains  degcrip&>n8  of  some  species  imperilBctly  known,  and  notices  of  new 
or  described  species  which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  this 
^eork.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  system. 

JEaoBTsmE  (480,  p.  522).  Mean  of  fiour  doselj  agreeing  analyses  by  Marignao  (Bib.  TJniy. 
€^ndye,  Aug.  25,  1867,  p.  286) : 

Cb,1Cl    8n       th       Ce     ta,l)i    1^      te      Ca      ign. 

51*46    018    15-75     18*49    5*60     112     817     2*75     1*07=99'58. 

G'.=5*23.  The  amount  of  metallic  adds  varied  between  51*15  and  51*75.  Analyses  of  tho 
metallic  acid  gave  the  relation,  Ob  29*31,  ^i  22*14,  differing  materially  from  Hermann's  results. 
Harignac^  having  previously  ezan^ned  the  acids  of  euxenite  (see  p.  52 2^  condudes  that  the  rela- 
tion between  the  metallic  adds  is  the  same  as  in  flsschynite,  and  that  these  two  minerals  differ 
mainly  in  the  diaracter  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  the 
general  formula  5  ft  Ti+ 2  ft*  Cb. 

AamsiTB.  Oarbonate  of  Bismuth  W,  Macgregor^  Sowerby's  Eng^h  Min.,  Beiud^  Tr.,  ii.  875, 
183*2;  Agnesite  RAK  Min.,  591,  1852.  An  earthy  steatite-like  mineral  from  St  Agnes  In  Oom- 
-wall,  having  ^.=4*31,  made  by  Macgregor  to  consist  of  0  51 -3,  Bi  28*8,  te  2*1,  iltl  7*5,  3i  6*7,  £[ 
3  6=100;  which  result  is  pronounced  by  Beudant  as  probably  "quolque  grande  orreur,"  and  so 
proved  by  Thomson  (Kin.,  iL  594),  who  states,  after  personal  trials,  that  it  did  "  iwi  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth  " ;  and  also  by  Greg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  ADan's  collection,  flrom  Mr.  Macgregor,  with  the  same  result  as  to  effbr- 
yesoence,  and  say  that  it  mav  be  an  impure  bismuth  odire.  Allan  appears  to  have  thought  ii 
unworthy  of  a  place  in  his  edition  of  Phillips'  Mineralogy  (1837X  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

Ai/TAiTig  (48,  p.  44).  This  rare  spedes  has  been  identifled  at  the  Stanislaus  mine,  OaL,  and 
P.  A.  Genth  has  also  observed  it  in  minute  quantities  assodated  with  petzito  at  the  Golden  Rule 
mine,  Gal  (Am.  J.  Sd./  IL  zlv.  311).  The  mineral  itom  the  former  locality  is  tm-white,  with  a  yd- 
lowish  tinge,  tarnishing  to  bronze-yellow;  streak  gray;  with  H.=3,  and  has  a  distinctly  cubic 
cleavage.    Oompoaition,  after  deductmg  in  1, 1*03  p.  c,  and  in  2,  1*96  of  quartz  : 

1.  Te  37-31      Pb  60*71      Ag  1*17      Au  0-26=99*45. 

2.  [3700]  47*84  11*80  3-86=100*00. 

No.  1  is  the  first  complete  analyds  of  this  spedes,  and  confirms  the  assumption  of  Rose  that 
it  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  No.  1  to  contain  99*25  p.  c.  of  altaite 
and  2*20  of  hessite ;  and  No.  2,  77*42  altaite,  and  23*11  p.  a  hessite.  An  earlier  result  on  another 
spedmen  obtained  by  Gtont^,  after  separating  carbonates  and  ezduding  8  p.  c.  flree  gold,  and  3*45 
quartz,  gave  Te  (37 •14X  Ag  44*49,  Pb  18*37=100-00.  This  may  represent  70*85  hessite,  and  29-26 
altaite.  The  material  appeared  to  be  pure,  but  Genth  states  that  fhrther  investigation  is  needed 
to  ascertain  whether  there  is  a  tellurid  of  silver,  or  tellurid  of  silver  and  lead,  wMch  has  a  white 
color  and  cubic  deavage. 

AicPHDiOLB  (247,  p.  282).  Compact  asbestus  fhnn  Bolton,  Mass.,  afforded  T.  Petersen  (Jahresb. 
forl866,  924, 1868): 

Si  58*80    £l  <r.    te  3*05    litg  22*23    Ca  16*47    fi  <r.=100*65.    G.=3'007. 
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The  formulas  on  the  new  system  for  alnminoas  pyroxene  and  amphibc^  pp.  SOY,  S08,  teooma, 
if  the  Oroek-lettered  symbol  be  used  also  for  the  silica^  (ySis,  0Mt)  0|et|  & 

AiTDALUstra  (322,  p.  371).  The  ohiastolite  of  Lancaster,  Mass.,  afforded  T.  Petersen  (Jahreit 
1866,  921): 

Si  41*95    Si  48*60    9e  9'80    Ca  0'41=100-26.    a.=2-928. 

Akorthitb  (810,  p.  387).  TnmkUe  Is  referred  to  anorthite  on  p.  337,  on  the  aathori^  cfBesdi- 
seatUL  who  has  found  them  to  have  the  same  forms  of  crystals  and  an^^  (Mem.  8o&  Min.  8l 
Pet ,  IL  a  1867).  Desdoizeaux  also  pubHshes  (L  a)  the  fdUowhig  analyses  of  tanldteby  Piniii: 
Si  42*49,  £l  34-70.  Pe  0*74,  Ag  0*30,  Oa  16*82,  JTa.  Li  1-60,  &  0*63,  ^  F  4*80=101*08;  vheas 
the  oxygen  ratio,  B,  B,  Si,  1  :  3  :  4.  The  mineral  is  from  the  iron  mines  of  Arendal,  KonriT, 
where  it  was  originally  obtained  by  Mr.  Tank. 

Anorthite  crystals  from  the  Juvenas  meteorite  have  been  measured  by  r.  Lang  (Pogg^  cxxxi 
188). 

ABavNOFTSiTK  (94,  p.  78).  You  ZepharoYich  has  measured  oystala  of  this  spedea,  with  tie 
following  results  (Ber.  Ak.  Wien,  lyL  f.  21,  1867): 


From  OSblam,  Styria 
Freiberg,  Sax. 
Breitenbrunn,  Sax. 
Reichenstein,  Silesia 
Eiseners,  Styria 
Joacbimsthal 


/A/=lir  10' 38" 
"  111  27 
"  111  29 
"  111  80 
"  111  40 
"       111  10 


14A1^  top.=80M6'2fi" 
HAH*  topk=151  36 

HAHitop,=136  30 


Ataoahiti  (153,  p.  12 IX    The  following  are  additional  obserrations  on  Hum  species: 

jLxti£~Field  has  shown  (PhiL  Mag.,  IT.  xxiy.  123)  that  when  an  alkaline  hypoddorito  iaaddec 
to  a  boiling  solution  of  the  sulphate,  nitrate,  or  dilorid  of  copper,  the  latter  being  in  excMS,  tbe 
precipitate  produced  has  the  formula  $Ou£[+CuGld.  The  same  is  formed  when  potash  s 
added  to  an  excess  of  chlorid  of  oopper.  If,  in  the  first  case  given  above,  the  time  of  eboIlitkHis 
too  short,  the  precipitate  has  the  composition  8 Cu fi  +  Cu Cllt  +  2 aq.  Field^s  analysis gare C: 
49-85,  Ou  a  28-02,  ti  22*13,  agreeing  very  closely,  as  he  observed,  with  that  of  Berthier  (aoaL  1 
from  Oobija,  Bolivia.  The  formula  requires  Ou  49-56,  CuGl  2801,  fi  22*43=100.  This  is aiv 
the  composition  of  botallackite.  Field  states  also  that  atacamlte  is  formed  in  CJhili  at  a  seasiioR 
locality  by  the  action  of  salt  in  the  soil  on  chaloopyrite. 

Debray  finds  that  crystals  may  be  obtained  by  heating  to  200°  C,  Cu'  S  with  a  conooitn^ 
solution  of  common  salt ;  or  to  100°  0.,  ammonlacal  sulphate  of  oopper  with  the  same. 

BABDraTONirB  (242,  p.  227).  The  small,  black,  brilliant  orystals  from  Athol  referred  tobafaif 
tonite  by  Shepard  (pi  228),  do  not  afford  very  nearly  the  ang^s  of  that  species.    They  are  uau^T 

implanted  on  green  epidote,  and,  although  black,  they  ap^ 
upder  a  glass,  to  pass  so  gradually  into  the  underlying  mis^ 
that  the  first  impression  is  naturally  that  they  are  only  a  bbci 
variety  of  epidote.  Yet  they  differ  also  from  this  spedw :: 
an^e.  The  author  has  attempted  to  make  new  measnrBma:^ 
but  the  crystals  for  the  purpose  were  so  minute  (^V  of  an  iodi  & 
length)  that  they  require  farther  study  for  satisOactory  ieflt& 
The  author's  figure  and  "  approximate  measurements  **  ttm  1' 
last  edition  of  this  work  are  oonseqnentiy  here  added  irithocj 
modification,  or  even  the  change  in  the  lettering  that  is  reqo^' 
to  bring  the  figure  into  rarallelism  with  the  figures  of  babingtonite.  0  A  /r=90°— or,  0^1- 
85°,  (?Ai'=15«'  20',  /A/'=110°  30' and  69°  80',  /Af-8=129°, /' A<4=120"  30',  (?A-1= 
186°  40',  0  A  1=185°  30^,  0  A  ♦^=95°  30',  I A  i=95°  80'. 

BABVHASDm  (79,  pi  67)l  a  speciflMn  of  this  mineral  from  Bin  Williams  Fork,  Aiiiona,foGB^ 
with  metallic  copper,  cuprite,  chsioocite,  pyrite,  ohrysocolla,  malachite,  and  bnxshantite,  ga^^^ 
S.  Higgins,  acoordmg  to  Qenth  (Am.  J.  ScL,  U.  xlv.  319),  S  28*96,  Gn  50*41,  Fb  20'44=9«^1: 
showing  a  slight  admixture  mth  chaloodte. 

BnxTL  (254^  p.  245).  The  green  beryl  of  Royalston,  Mass.,  yielded  on  analysis  by  T.  FetersK 
(Jahresbw  1866,  925)  &  67*52,  M  17*42,  Be  14*86,  9e,  Oa  ^.=99*29.    a.=2-65. 
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BBSZSUAinTB  (60,  p.  46).  AooordiBg:  to  A.  E.  Nordenskiold  ((EfV.  Ak.  Stockholm,  1866,  861, 
J.  pr.  Gh.,  cii.  466)  beneliamte  oocura  ai  Skrikeram  as  a  bkck  to  blackiah-blue  powder,  difisemiiijated 
through  a  coarse  crTStaUine  calcifce,  Bhowing  no  traces  of  crysiaUine  struoture,  bat  sometimeB 
forming  dendritio  cnists.  When  in  sufficient  masses  to  be  observed,  it  has  a  metallic  lustre  and 
silver-white  fracture,  Uie  sur£ftce  of  which  soon  tarnishes.    G.=6*71. 


8e 

Cu 

Ag 

Fe 

Tl 

1. 

89*86 

63*14 

4-73 

0-64 

b-38=98-64. 

2. 

88-74 

6216 

8-60 

0-64 

<r. =99-74. 

Nordenskiold  remarks  that  the  Tarying  percentage  of  the  silver  is  possibly  due  to  an  admixture 
of  eucairite,  and  that  the  amount  of  thallium  in  the  analjiee  is  probably  too  low. 


Biskuthaubub  or  Bismdthio  Gold  5Aep.,  Min.,  804, 1867. 
xxiv.  112,  1867). 


A  Aimace  product  (Am.  J.  ScL,  IL 


BoBiBRRTTB.  Phosphato  de  Magn^sie  tribaslque  et  hydrate  Bobierre,  Les  Mondes,  April  1868, 
691 ;  Bobierrito  Dana  (628A). — Monodinio;  hi  siz-eided  prismatic  forms.  Crystals  nunute,  and 
forming  crystalline  agglomerations,  imbedded  in  guano^  looking  like  whito  spots  in  the  guana 
(Ratals  colorless.  Composition,  according  to  Bobierre  (1.  a),  Hg' Jr  with  water.  It  is  insoluble 
in  water,  but  easily  soluUe  hi  adds  without  effervescence.    Contains  not  a  trace  of  lime. 

From  the  guano  of  Mezillones,  on  the  Peruvian  Coast 

BouLANOEBiiz  (122,  p.  99).  Pound,  according  to  v.  Zepharovich,  at  Przlbram  in  Bohemia,  with 
jamesonito  (Ber.  Ak.  Wien,  IvL  1867).    He  gives  the  following  analyses : 

S        Sb       Pb  Pe 

18-77  26  81  54-42  «r.=100  B.  Boricky. 

19*77  24-46  54*82  ^.=98-55  E.  Boricky. 

18-89  21-87  57-69  0*84,  Ag  0*25,  Zn  0*47 =10001  Helmhacker. 

18-64  24*81  65-06  1-46=99*47  Boricky. 

18-47  24*17  65*96  Fe,  Mn  0*08,  Cu  0*22,  Ag  0-84=99-74  Helmh. 

17-60  22-81  5813  0  67=9911  Boridcy.      ^ 

17-96  22*91  67*28  135,  Ag  006,  Zn  0'84=99*89  Hehnhacker. 

17*74  25-11  57-42  fr.=100-27  Boricky. 

20-49  27-72  4838  8*47  =  100-06  Boric^jr. 


1.  Eusebl  vein,   fib, 

2.  '*  " 
s!  Adelberti" 
^         (I         It 

6,         "  " 

6.         "  " 

1^  t.  It 

e!      "       " 

9  u  tl 


comp. 


eapil 


needlea 


1,  fine  fibrous,  G.=6-76 ;  2,  subflbrous,  G.=6  91 ;  3,  compact,  with  suboondioidal  fhicture,  G. 
=5*877,  associated  with  sine-blende ;  4,  assodated  with  a  coarse  granular  to  fibrous  galenite,  G. 
=5  809;  6,  found  m  nests  in  galenite,  G.=5  69;  6,  G.=6'08;  7,  in  short,  felt-like,  capillaiy 
crystals,  with  quartz  and  caldte ;  9,  associated  with  quarts,  G.=5*52. 

F.  A.  Genth  obtained  for  boulangerite  from  Bdio  District,  Union  Co.,  Nevada  (Am.  J.  Sd.,  IL 
zlv.  3*20,  1868X  S  17-91,  Sb  26*86,  Pb  54-82,  Ag  0*42=100.  Ocours  in  indistinct  adcular  striated 
crystals,  in  whito  quartz. 

Broohantitb  (701,  p.  664).  F.  A.  Genth  has  found  this  mineral  in  mhiuto  crystals,  showing 
the  planes  /,  ^i,  and  1-f,  with  the  copper  ores  at  Bill  Williams  Fork,  Arizona.  For  analyses  of 
spedmen,  mixed  with  atacaniite,  chrysocoUa,  etc,  see  Am.  J.  Sd.,  II.  xlv.  821,  1868. 

CALAVERm  F.  A.  Oenih,  Am.  J.  ScL,  IL  zlv.  314,  1868.  (98A)  A  new  toUurid  of  gold, 
from  the  Stanislaus  mine,  Calaveras  Co.,  CaL  It  occurs  massive,  witnout  crystalline  structure; 
color  bronze-yellow;  streak  yellowish-gray;  brittle ;  fracture  uneven,  indining  to  subcondioidAL 

ChmpasUion, — ^Au  Te4=Te  65-63,  Au  44*47.    Analyses  1,  2,  firom  2  1*46  p.  c.  quartz  deducted: 


1. 
2. 


Te  66-89 
[5600] 


Au  40-70 
40-92 


Ag  3-62=100-ll. 
3'08=100. 


Dis- 


B.B.  on  charcoal  bums  with  a  bluish-green  flame,  yielding  globules  of  very  ydlow  gold, 
solves  in  nitro-muriatic  add,  with  separation  of  chlorid  of  silver. 

Calaverito  is  ftequently  associated  with  petzite,  to  whidi  a  portion  of  the  sflver  hi  the  analyses 
is  attributed.  In  a  comparison  of  the  resulto  of  analyses  of  sylvanito  fkom  Transylvania,  Dr. 
Genth  makes  the  suggestion  that  the  so-called  ^^geiberz^  (see  anaL  8,  9,  p.  82)  is  nothmg  else 
than  impure  oalaverite. 

Caloits  (716,  p.  670).    Torn  Bath,  in  his  elaborate  papers  on  caldte  (Pogg.,  czzxil),  mentioD^ 
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besides  the  plsnes  fAr^n  firom  him  on  -pp,  673,  6t4,  67d,  the  scslenohedron  -||^,  wfaidi  haa  for 
the  angle  over  its  Jonger  edge,  ISS**  43\  shorter  edge  101**  86',  middid  edge,  IW  54' ;  and  the 
rbombobeditm  ^,  hftving  i?  A  ii;=142''  5d',  and  0  A  HzzlSB"  28'. 

GABBiTniTB  (192,  p.  167).  T.  Petersen  (Jshiesb.  1866,  920,  1868)  found  in  the  tin-stone  of 
Zinnwald,  (})  Sn  88*04^  Fe  4*49,  Mn  2-78,  Oa  C  4*80=99-61. 

OATUNin.  G.  T.  Jackson  (Am.  J.  ScL,  zzxv.  388)  thns  named  the  red  day  from  the  Goteaa 
de  Prairies,  in  the  Upper  Missouri  region,  where  it  forms  a  bed  of  oonaiderahle  extent,  refeired 
by  Higrden  to  the  Gretsoeous  fonaation.    Analyses : 

Si  21  9e        Sn        Ag        Ca        fra&        A 

66-11        17-31        6-96         0*20        2*16        1248        459  Thomson. 

48-2  28-2  6-0  0*6        6-0  26  8-4    Jackson. 

It  is  a  rock  and  not  a  definite  mineral  spedes. 

GnmuLiiLAflsrrElfi>to,Ed.N.PhiL  J.,x.84,1869.  (341  A.)  Radiated  massiYe,  the  fibres  or  oolnmas 
lameliar  and  separable;  H.=8'5;  G.r=:2-45~2'46;  Instre  pearly;  color  white  or  yellowish- white; 
thin  laminn  tranaparent ;  graduating  into  an  opaque  white  yarksty,  subresinous  in  lustre;  britti& 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Rock,  Bay  of  Fimdy,  and  oonsti- 
tuted  the  portion  between  a  thin  outer  layer  (named  by  How  cerinile)  and  an  inner  bluish  mass, 
called  by  him  cyanoUie.    How  obtained,  as  a  mean  of  two  analyses  (L  a) : 

Si  68-86        Xll-14        ttgOlO        Ca  27  92        &069         :&  1142. 

B.B.  f^ses  easily,  with  spirtii^,  to  an  opaque  glass ;  a  dear  bead  with  the  fluxes. 
It  is  near  okenite  in  composition.    The  excess  of  silica  may  be  owing  to  free  siUca. 

GHAMOlsmi  (469,  p.  611).  An  oolitic  mineral,  near  chamoisite,  described  by  PouiUon  Boblaje 
(Mem.  Mua.,  xr.X  has  been  called  BaualUe.  It  has  H.  about  4;  G.=8'99,  Delesse;  color  greeui^- 
black,  bluish,  or  grayish ;  powder  greenish-gray  or  black,  to  reddish-brown ;  and  B3.  fusiblo 
with  difficult  to  a  black  magnetic  scoria.    Analyses :  1,  Berthler ;  2,  Delesse : 

Si      £l     ^       9e         f*e       Ca      fi        G      Clay 

1.  Quintin      110    13-3      0*3      4«-8      23*4       3-2=100  Berthier. 

2.  *<  6-60    7-60    0*60     66*46     13-26    0-46    4  86     130    0*20  =r  100  Delesse. 

Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany,  espedally  in  the  forest  of 
Lorges,  a  locality  that  supplies  furnaces  ai  Pas  near  Quintin,  in  the  vidnity  of  Si.  Bneuc,  Dept 
of  C^tes-du-Nord;  also  at  the  Chapel  St  Oudon,  near  Segr^  Dept  of  Maine-et-Loire ;  and  else- 
where. Huot  and  others  derive  the  name  havalile  from  Bavalon,  a  locality  of  it ;  but  Desdoizeanx 
says  no  such  place  exists  in  Brittany ;  but  that  a  depression  in  the  region  where  it  is  explored  \i 
called  the  bos  vaUon-^an  absurd  origin  for  a  name. 

Chrtsobkbtl  (191,  p.  166).  Frischman  on  twin  crystals  of  dizysoberyl,  Ber.  Ak.  Munchen, 
1867,  L  429. 

GEBTBOLm  (269,  p.  266).  A  partially  decomposed  olivine,  from  Neurode  in  SQesia,  afforded 
Bammelsberg  (Za  G.,  xix.  286)  Si  34*97,  te  18*66,  Ag  86*00,  Ca  0*44.  M  0*76,  "&  6,  magnetite 
3-21=99*92. 

CLLUDvmE.  Prismatic  Arsenious  Add  F,  Claudet^  Proo.  Gh.  Soa,  1868,  Gh.  News,  xru. 
128,  1868;  Glaudetite  2>ana.  (221A.)  Orthorhombio,  and  isomorphous  with  yalentinite,  while 
dimorphous  with  arsenolite.  Observed  in  thin  plates,  resembling  selenito.  H.=:2*6.  G.=3*S5. 
Lustre  strongly  pearly. 

Composition  As  O*,  ss  for  arsenolite,  being  essentially  pure  arsenous  add.  Claudet  obtained  b 
an  analysis  about  47  p.  c.  of  this  add  with  other  metaUio  substances  as  impurities. 

Occurs  in  seams  hi  an  ore  of  arsenioal  pyrites,  at  the  San  Domingo  mines,  Portugal 

It  heads  the  Yalentinite  group,  p.  184. 

GLAUBTHiLLiTB  (46,  p.  42).  For  analysis  of  tiiis  mineral  from  CSadieuta.  see  nnder  EuoAnn^ 
p.  798. 


Digitized  by  VjOOQIC 


SUPPLEMENT.  797 

CoLXTifBiTB  (474^  p.  516).  Hermium,  iQ  the  J.  pr.  Oh.,  ciil  127,  sustaioB  anew  his  viewB  on 
ilmenic  add,  and  gives  the  foUowing  results  of  recent  investigations : 

€b  Ta        B  8n  W  Je  Mn  % 

1.  Haddam       411'7  1011  26*74  0'40  0'26  140d  6*63  0*49=98*62. 

2.  Bodenmais    36*49  28-12  16*38  036  1411  4*13  1*27,  Cn  0*18=99-99. 

8.  Greenland    38*27  0-66  39*78  tr,  16*64  500  0*06=100*16. 

Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  oxygen.  Analysis  1  is  a 
revision  of  anal.  4,  p.  617. 

Hermann  makes  three  varieties  of  columbite :  (1)  Tantalnm-columbite,  with  density  above 
6*90.  (2)  Oolumbium-columbite,  with  G. =5-60-6*90.  (8)  Ilmeniiun-columblte,  with  G.  below  6*50. 
He  thus  claims  that  the  Greenland  mineral  is  UmeniunHsolumbiie  (G.=6*40),  while,  according  to 
the  recent  careftd  researches  of  Blomstrand  (anaL  26,  p.  618X  it  contains  only  colnmbio  and  tan- 
talic  acids. 

008ALITK  jP!  A,  Cfenih^  Am.  J.  Sci.,  H.  zlv.  819.  (112A.)  Indistinctly  crystalline,  with  longita- 
dinal  striations,  apparently  rhombic.  Soft  and  brittle.  Lustre  metallia  Color  lead-gray,  frac- 
ture uneven. 

Composition  2  Pb  S+Bi  St=Sulphur  16*10,  Bi  42*26,  Pb  41*66=100.  Analyses :  1  (after deduct- 
ing  2*09  p.  c.  quartz) ;  2  (after  deducting  26*83  p.  c.  quartz): 


S 

As 

Pb 

Ag 

Bi 

Co 

1. 

16*69 

3*07 

37*72 

2-48 

39-06 

2-41=100*83. 

2. 

15*64 

6-37 

33-09 

2*81 

37-48 

4**22=99*61. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Co  and  As  as  due  to  this 
species,  and  deducts  them,  making  in  anal  1,  6*79  p.  o.  cobaltite,  and  in  2, 11*88  p.  c.,  giving  for  I, 
S  15*27,  Bi  41-76,  Pb 40-32,  Ag  2-65 ;  and  for  2,  S 16-23,  Bi  42*77,  Pb  38-79,  Ag  3*21 ;  correspond- 
iug  with  the  formula  2  (Pb,  Ag)  S+Bi'S',  makmg  the  mineral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  cosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
charcoal  yields  a  mmute  globi^  of  silver.  Found  associated  with  quartz  and  cobaltite  in  a  silver 
mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

Cbtoiitb  (164^  p.  127).  Crystals  of  cryolite  have  been  described  and  flg^ured  by  Websky 
(Jahrb.  Miu.  1867,  810).  His  measurements  make  the  form  tridinic.  The  general  form  of  the 
crystals  and  the  planes  are  as  in  f.  180.  The  following  are  his  measured  angles,  using  the  letter- 
ing in  that  figure:  /A  /=88**  8'  and  9V  67',  0  A  1-i,  left,=124'  86',  0 A  1-4,  front,=125'*  54'— 
125*'  67',  Oa  14,  back,=126'  28'-125'*  33',  0  A  j;  right, =90'  24',  Oa^  left,  90"  l'-90"  10', 
and  89*'  68',  /,  right,  A  1-i,  front,=124'*  30',  X  left;,  A  1-t,  £ront,=124*'  14' ;  J,  right,  A  l-i,  back,= 
126°  20'.    Two  kinds  of  twins  are  described:  1,  composition-face  t-i ;  and  2,  a-faoa  0. 

Websky  also  describes  the  optical  diaracters  of  the  crystals. 

Ctanolite  BbWj  Ed.  N.  Pha  J.,  x.  84,  1869.  (841B.)  Amorphous,  of  a  bluish-gray  color,  Uttle 
lustre,  and  neariy  opaque;  H.=4*5 ;  G.=2'496 ;  B.B.  ftises  only  on  the  thin  edges;  gives  dear 
beads  with  the  fluxes.    Two  analyses  by  How  afforded : 

Si  2^  Ag  Oa  &  A 

7416  0-84  «r.  17*62  0*63  7*39=100-43. 

72-62  1-24  ir.  1819  061  6'91=99*47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  hnpure  with  mudi  more  silica ;  or  it  is 
chalcedony,  impure  with  oentrallasslte.    The  name  alludes  to  the  color. 

DoxEYEiTK  (37,  p.  86).  Occurs  in  the  mountain  of  Paracatas,  between  Cuatzamala  and 
Tladiapa. 

Enabgite  (132,  p.  107).  Occurs,  according  to  E.  W.  Boot  (Am.  J.  Scl,  H  xlv.),  at  the  Morning 
Star  mine,  Alpine  Co.,  CaL,  both  massive  and  in  small,  brilliant,  blade  crystals,  assodated  with 
pvrite,  quartz,  and  menaccanita  H.=4;  G.=4'34.  Mean  of  two  analyses,  S  81*66,  As  13*70, 
Sb  603,  Pe,  with  trace  fi,  0*72,  Cu  46-96,  Si  1*08=99*14. 

Erlanite.  Erlan  Breiih,  Handb.,  606.  Supposed  to  be  a  rock. 

EucAnrrB  (42,  p.  39).    According  to  A.  K  Nordenskidld  ((Efv.  Ak.  Stockholm,  1866,  361,  in 
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J.  pr.  Gh.,  cU.  456),  this  species  occurs  in  opaque  silyer-white  to  lead-gray  grains  in  part  difisearf> 
nated  in  serpentine,  sometimes  with  indications  of  cubic  or  octahedral  planes.  H.=2*&;  G.= 
7-48— 'J-61.    Analyses : 


Se 

Cu 

Ag 

Fe 

Tl 

1. 

24-86 

42-57 

0-35 

tr. 

2. 

32-01 

25-83 

44-21 

0-86 

tr. 

agreeing  with  the  formula  (€u,  Ag)  Se  or  ^  Se  + Ag  Se. 

Domeyko  has  examined  the  selenids  from  Cacheuta  in  the  province  of  Mendoea,  Chifi  (0.  R, 
IzilL  1064X  and  oonsiders  them  to  consist  of  mixtures  or  combinations  of  three  seleoidB  :  (A)  A 
compound  analogous  to  eucairite ;  (B)  a  selenid  of  cobalt  and  iron ;  and  (0)  a  selenid  of  lead. 
Analyses : 


Se 

Ag 

Cu 

Fe 

Co 

Pb 

l*bO   Gangue 

1. 

8000 

21-00 

1-80 

2-20 

0-70 

43-50 

=99-2. 

2. 

22-40 

20-85 

12-91 

810 

1-26 

6-80 

82-68      =100. 

3. 

30-80 

9-80 

10-20 

1-20 

2-80 

8710 

6-5        =98-4. 

4. 

8-73 

13-80 

8-35 

1-97 

21-30 

16-25      7-40= w 

6. 

23-60 



0-80 

57-80 

10-90      3-50=98-6. 

No.  1  had  a  bright  bluish-gray  color  and  metallic  lustre,  was  somewhat  porous,  and  oocuntd 
with  silicate  of  copper  and  carbonate  of  lead,  which  last  was  separated  before  anal3rsia.  G.= 
6*8.  No.  2  was  similar.  In  3  and  4  the  sHver  is  partly  replaced  by  copper.  No.  6  is  almost  pore 
selenid  of  lead.    G.=7-6. 

Ganomattte  Breiiky  Char.,  106,  1832.  ((Hnsekothigerz  Germ.,  Goose-dung  Ore,  Cheoooopco- 
lite,  DanOf  Min.,  1st  ed.,  216,  1837.)  The  material  thus  named  is  in  part  an  impure  IroD-sinter. 
containing  some  oxyd  of  cobalt,  etc.  That  of  Joachimsthal  is  a  yellowish  incrustation,  occorns^ 
with  smaltine.  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenic  and  iron,  with  i 
little  arsenous  add  (Ramm.  Min.  Ch.,  998). 

Gebsdorffttb  (86,  p.  72).  Analyses  of  gersdorffite,  having  G.=6-49— 5*65,  ttom  (^aignsr 
mine,  Loch  Fyne,  Scotland,  by  D.  Forbes  (Phil  Mag.,  IV.  xxxv.  181, 1868) : 

S         AsJbnOoFeMnCuMg    InsoL  . 
2001     84*45     21-59    6-82     1812    033     (r.    066     271=99-19. 
19*75     85-84    2316    6*64    11*02    033    tr,    066     260=100. 

GBOiCTBiorrx  (797.  p.  739).  The  author  learns  fbrther  fh>m  L.  Lesqnereux  (March  4, 1868)  M 
as  existing  species  of  Uie  families  Poputus,  MyncOy  and  Laurua  are  wax-bearing^  wax  may  have  bMi 
afforded  to  the  Gesterwitz  beds  by  the  species,  now  fossil  in  that  basin,  Oinnamamum  Bottmam- 
leri  Hper,  CfatUiera  lignitum  Web.,  Laurus  primigenia  and  L.  Lalagea  Heer,  and  species  of  Sam' 
fras;  and,  as  Ceratopeldkmi  myricmum  of  de  la  Harpe  is  probably  a  Myrica,  this  also  maj  bast 
been  one  of  the  wax-yielding  species  of  the  era.  And  although  no  Populus  has  yet  been  ideatiStA 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  Americi,  asi 
plants  of  the  genus  probably  contributed  largely  towards  these  lignitic  beds. 

GiLBBBTiTB  Thom.,  Mm..  1,  286.  Perhaps  an  impure  kaolinite.  Whitish  and  silky;  H.=3^J: 
G.=2-66.  Lehunt  obtained  (I  a)  Si  4515,  Xl  40*11,  te  2*48,  Jig  1*90,  Ca  4-17,  fl  4-26.  Pwa 
the  lode  of  Stonagwyn,  near  St  Austle,  Cornwall 

GiSKONDiTB  (372,  p.  418).  Yom  Bath  mentions  Frauenberg,  near  Fulda,  as  a  new  looa£tjtf 
this  rare  mineral  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  mb^ 
between  two  planes  over  a  basal  angle  61°  3Vt  61°  4',  which  gives  for  the  terminal  edge  118°  ^i 
118°  66'.    The  crystals  are  in  druses  in  basalt  with  phillipsite. 

Glauoodot  (95,  p.  80).  Occurs,  according  to  Tschermak  (Ber.  Ak.  Wien,  xv,  1867)  and  f. 
Eobell  (J.  pr.  Ch.,  dl  409),  at  Hakansbo  in  Sweden.  The  crystals  have  the  new  plane  K 
Basal  cleavage  less  perfect  &an  in  the  Chilian  variety.    G. =5-973,  Tsch. ;  5-96,  ▼.  K.  AoaljsM 


As 

S 

Co        m 

Fe 

Si 

1.    4408 

19-80 

16*06 

19*34 

— =99-23  E.  Ludwig. 

2.    44-30 

19-85 

16-00        0-80 

1907 

0-98=100  V.  KobeU. 

Digitized  by  VjOOQIC 


8UPPLEicBi!rr.  799 

Gold  (1,  p^  8).  Gold  oooara  in  oopper  pyrites  in  tke  region  of  Blade  Bay,  on  the  notth 
shore  of  Lake  Superior,  between  Neepigon  and  Thunder  Bay,  as  observed  by  Chapman,  and  sflyer 
in  the  galeuite  of  the  same  yeins.  The  rocks,  Chapman  remarks,  are  not  Laurentian  or  Azoic, 
although  metamorphio,  but  altered  Silurian,  or  '*  identioal  in  general  age  with  the  gold-bearing 
rocks  of  eastern  Canada  and  Nova  Sootia.'* 

D.  Forbes  has  published  analyses  of  Welsh  gold  (PhiL  Mag.,  lY.  xzzir.  340) : 


Au 

Ag 

Fe 

Quartz. 

1.  Gogan 

9016 

9-26 

ir. 

0  82,  Ou  «r.=99-74. 

2.      '^ 

89-88 

9*24 

tr. 

0-74=99-81. 

d.  Mawddadi  B. 

84-89 

13-99 

0-34 

0-48,  Ou  <^.=99-66. 

KoA.  1  and  2  were  from  a  quartz  vein,  associated  with  tetradymite,  pyrite.  chaloopyrite,  galenite. 
chlorite,  caldte,  dolomite,  ankerite  7  siderite,  and  barite.  G.  of  1=17 -26.  No.  3  was  stream  gold 
associated  with  menaocanite.    G.=  1 6-79. 

Gold  from  the  Stanislaus  mine,  GaL,  gaTO  Genth  Au  88*68,  Ag  11-87  (Am.  J.  ScL,  IL  zly.  31). 

HABicoTom  (390,  p.  439)l  Desdoizeanz  has  subjected  crystals  of  the  morreniie  variety  to  a 
new  examination  (L'Institut,  1808,  85),  and  finds  that  they  are  optically  monocUmc  instead  of 
orthorhombic ;  and  observes,  consequently,  tliat  theyarenothemihedralas  suggested  by  Ghidolin, 
and  as  stated  on  p.  440. 

Heicatite  (180,  p.  140).  New  forms  of  crystals  of  hematite  ttcm  Keswick,  Cumberland,  and 
from  Elba,  have  been  described  by  Hessenberg  (lOn.  Not,  Na  8),  adduag  the  new  planes  i,  -i/V> 
from  the  f<»mer,  and  tHr  Ai^d  -f  from  the  latter. 

Hebsite  (58,  p.  50).  Analyses  of  hesstte  ftx>m  the  Stanislaus  mine  by  F.  A.  Gonth  (Am.  J.  Scl, 
ILziv.  311,  1868): 

Te  Au  Ag         Pb  m 

1.  44-46         8-28        46-84         1-66        4'7l=100-43. 

2.  [39-64]       3-22        66-60         1-64=100. 

In  No.  1,  7-21  p.  a  of  impurity  are  excluded,  of  which  4-22  was  free  gold  and  the  balance 
quarts;  and  in  No.  2,  28-60  p.  c,  including  6  p.  c  free  gold.  Gonth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melonite  (Ni*  Tea) ;  anaL  1  giving  78*11 
hessite,  2-67  altaite,  and  20-03  melonite,  while  2  has  92*82  hessite  and  6-66  melonite. 

HTDBOBUOHOLDn  of  Thomsou.  Thomson  obtained  QBsl,  L  237)  Si  41 -86)  Si  49-66,  ft  4*85, 
gypsum  312=98-87.    Probably  from  Sardinia. 

HxTTSSBNiTE.  Etseustassfbrtit  Bvyssen,  Berggeist,  z.  67,  1866,  Jahrb.  Min.  1865,  829 :  Stass- 
frirtit  Biachoff  ib.;  Hujrsseuite  Ikuuu  (697  A.)  This  borate,  briefiy  alluded  to  on  page  696, 
appears  to  be  a  Satinet  species,  and  has  the  following  characters  : 

Massive,  and  in  nod  alar  ooncretionarf  forms.  G.  =2*78 ;  but  after  removal  of  mixed  chlorida, 
3-09.    Lustre  feeble.    Color  greenish-gray,  becoming  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Bischof :  ii^  fi«  40*86,  l^e*  B*  60-06,  lig  CI  9-69=  100,  corresponding 
to  the  formula  (^  lig+if'e)* B«. 

Occurs  at  the  salt  mine  of  Stassfurt^  with  stassftirtite,  which  it  much  resembles ;  its  nodules 
contain  usually  a  nucleus  of  oommon  salt,  while  those  of  stassfrirtite  have  one  of  red  camallite. 

Htalophanb  (318,  p.  346).  An  analysis  of  this  mineral  from  Bhmenthal  gave  T.  Petersen 
(Jahresb.  1866,  928)  Si  61-84,  3^  22*08,  ttgO'lO,  0a0*66,  Ba  14*82,  &,  JSTa  [10*03],  fi  0*48=100. 

Htsbosiuoitb  V,  Tfa/L,  Yulk.  Gest,  305.  (849A.)  An  amorphous  substance  or  crust  iW>m 
Palagonia  and  Aci  Gastello,  Sicily,  which  aflbrded  v.  WaHershausen  Si  44-90,  Mg  4*60,  Oa  38*82, 
^a  2*11,  &  1*86,  £[  13*21=100;  and  another  variety,  Si  43-31,  £l  8-H  %  ^'^^  Oa  28*70,  ]S^a& 
1-70,  fi:  14  48=100.    Corresponds  neariy  to  the  formula  &St+& 

Htbbotaioitb  (214,  p.  179).  E.  W.  Boot  has  obtained  (priv.  contrib.)  for  houghite  fronr 
Somerville,  N.  Y. : 

Si  Ag  ft  0         Insd. 

1.  21-90        3107        30-66        6*91        889=99-42. 

2.  21*61        81*52        80-65        6*88        9*15=99-71. 
Ifean      21-70        81-24        30*60        6-69        9*02=99*60. 


Digitized  by  VjOOQIC 


800  6XJPPLEME1IT. 

The  insoluble  in  Ka  2  consisted  of  4*4S  Si  and  4*86  nndecompotod  mica,  ela  The  renlts 
accord  dosdj  with  those  of  Johnson. 

Htpoxasthitb  Soumey,  Ed.  N.  Pha  J.,  IL  il  308,  1865;  Senna  Earth.  A  biownW»- 
yellow  ferruginous  daj  or  ochre,  probably  only  day^  y^low  ochie.  0.=3M6.  Analyiif 
obtained  3i  11*14,  £l  94.1,  9e  66*36^  Oa  0*63,  Hg  0*03,  A  18*00=99*52. 

Jambsonitb  (112,  p.  90).  Jamesonite  firom  Eusebi  vein,  Przibram,  Bohemia  (y.  Zepharoridi, 
Ber.  Ak.  Wion,  IyI  June,  1867X  afforded  B.  Hefanhacker  S  20*21,  Sb  80*81,  As  Ir.,  Pb  41*1&  tm 
1*85=99*54. 

Occurs  in  fine  fibrous  plates  and  lenticular  masses  in  granular  galenite. 


809.  jAULiNein.    Ft  of  JauUngite  v.  Zepkaravichf  Ber.  Ak.  Wien,  ztL  868,  1855. 

Shous,  resin-like.  Brownish-yellow.  Brittle.  At  50''0.  softens,  70^0.  liquid.  BfuSj 
I  alcohol  and  ether.  Aromatio  odor  when  heated.  Batio  for  6,  H,  0=39 :  60 :  4i=0sJ9w^ 
Bagsky,  who  obtained  ())  0  77*97,  H  10*14,  0  11*89=100.  Not  soluble  in  a  carbonated  aftafi, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolyed  out  of  a  resin  (called  Janliiigito 
by  ▼.  Z.,  because  occurring  at  the  Jaulin^  near  St  Yiet,  in  Lower  Austria)  by  means  of  sulpliid 
of  carbon.  The  resin  somewhat  resembles  amber,  is  hyadnth-red,  tranducent  in  thin  ^ilxiitan» 
may  be  rubbed  to  a  yellow  powder  between  the  fingers,  and  has  H.=2*5,  G.=1'098~1-11L 

813 A  A  Beta^'aulingUe  was  obtained  from  the  residue,  after  the  treatment  with  sulphid  of  cv> 
bon,  by  the  action  of  ether.  Color  brownish-yellow.  Softens  at  185°  0..  and  beoomae  fiq^  at 
160".  Dissolves  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  sul^^  of  carteo. 
BaUo  fore,  H,  0=40  :  53| :  8f ;  or  18  :  24  : 4,  Bagsky,  who  obtahied  (f) 0  70-90,  H  7*98,  O  3HT 
=100.  It  contains  double  the  oxygen  of  the  preceding,  with  less,  proportkmally,  of  hydrogvu 
The  ratio  is  nearest  to  that  of  guyaquilKte  (No.  818). 

KntWANiTB  ThonUj  Min.,  I  378,  1836.  A  fibrous,  green,  chlorite-like  mineral  from  thebasrit  of 
the  N.E.  coast  of  Ireland.  B.  D.  Thomson  found  in  ft  (L  o.)  Si  40*5,  Si  1 1*41,  te  28*91,  Cm  irti, 
tL  4-35=99  96. 

LsBDSiTB  Thorn.    A  mixture  of  Ca  S  71*9,  BaS  28*1,  from  near  Leeds. 

LXSLBTITB  L  Lea,  Proc  Aa  Fhilad.,  1867,  44.  A  soft  fibrous  mberal  found  near  UBiooiai^ 
Pa.,  on  corundum,  yet  undesoribed,  and  not  proved  to  be  a  new  spedee. 

Kaokktits  (186,  p.  140).  A  niccoH/eroua  magnetite  occurs,  according  to  Petersen  (Jahrb.  & 
1867,  836X  north  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  spedmen,  on  watij^ 
Fe  68-92,  te  29*82,  ]&i  1*76,  »n,  <Br,  ti  «r.=100. 


IfABOAsm  (90,  p.  76).     0.  Ifdne  has  observed  that  the  pyrites  of  unaltered 
beds  is  mostly  marourite,  while  that  of  metamorphio  rocks  is  pyrite  (G.  B ,  Ixir.  867).    Ibe 
ing  analyses  are  by  him : 

a.  S       Pe       Si     al^     H  Organ. 

1.  Champagne  41759        (})46*4    40*9      8*4    1*7    2*1     —=99*5. 

2.  Ain  41822        (})48*2    42*0      5*8    1*4    1*4    0*3,  Ca  0^=99^ 

3.  Bauregard,  eta      4*2066        (i)  50*7    44*0      8*2    0*6    0*9    01,  Ca  0-2=9r7. 

4.  Creusot  41809  (1)49*1  32*5  6*9  0*9  0*9  0*3=99*6. 
6.  StEtienne  4*1803  (f)48*5  42*3  6*6  1*0  0*7  0-8=99*4. 
6.  Oise  and  Aisne      4*1770        (})44*9    88*9    11*3    2*4    1*7    0*8=99*5. 

AnaL  1  of  nodules;  2,  from  the  oolite  ore  beds  of  VUlebois  aud  Serridree;  8,  from 
from  Bauregard,  l£azenay,  and  Laverpillidre ;  4^  5,  from  the  coal-beds ;  6,  bituminona  pyritea 


MxLANmiiTB  (664,  p.  646).    An  fanpure  sulphate  of  iron,  apparently  a  miztiire  of  i 

and  a  sulphate  of  the  sesquioxyd  (as  remarked  by  Kenngott»  iTeb.  1865X  from  Bonrixmle,  kii 
Dept.  of  Puy  de  Dome,  France,  has  been  named  BmrbouUte  by  Leibrt  (a  B.,  1862,  It.  949,  hUk 
Min.  1868,  588).     Derived  apparently  from  the  alteration  of  maroasiteu     Lefort*a 

'''^-                    B  r.  Je  fi 

38*04  5*08  16*08  40*80=100. 

87*55  8*71  13*83  89*91=100. 

8&*22  8*25  12*99  48*54=100. 

It  ia  a  friable  greenish  substance,  partly  soluble  in  water  and  partly  in 
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Kblonitb  F.  a.  Gtxdh,  Am.  J.  ScL,  IX.  sly.  313,  1868.  (lOOA,  Appendix  to  Solphfds,  eta)  A 
oew  tellarium  mineral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hezagonid,  with  eminent 
basal  cleavage.  Generally  in  ind&tinct  granular  and  foliated  particles.  Lustre  metallic;  color 
reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

Composition  Ni«  Tea=Te  76*49,  Ni  23*61=100.  An  analysis  afforded  Te  13*43,  Ag  4*08,  Pb 
0*72,  Ni  20-98=99*21;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tube 
g^ves  a  sublimate  fusing  to  colorless  drops,  learing  a  gray  mass ;  on  charcoal  bums  with  a  bluish 
flame,  giving  a  white  volatUe  coating,  and  a  greenish-gray  residue;  in  ILF.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel  Soluble  in  nitric  acid,  giving  a  green  oolor,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  acid. 

Gcnth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite,  1*17  altaite,  2*29  native  tel- 
lurium, and  89*26  melonite,  which  he  assumes  to  have  the  composition  Nii  Toi,  although  he 
observes  that  the  hexagonal  form  would  better  agree  with  the  formula  Ki  Te.  But  the  latter 
view  would  require  that  over  one-third  of  tlie  mixture  should  be  native  tellurium,  whidi  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  partide  had  a  reddish  hue, 
without  the  slightest  admixture  apparently  of  any  grayish-white  mmeraL 

Menaocanite  (161,  p.  143)l  a  variety  of  this  species,  ftom  the  basalt  of  Turner's  Hill  qnarry, 
Staffordshire,  gave  D.  Forbes  (FhiL  liag.,  IV.  xxxiv.  347)^  after  excluding  silicates  and  insoluble, 
ti  34-28,  3Pe  65-72;  G.=4*69. 

MiOA  Gboup.  a  micaoeous  mmeral  has  been  named  Edofiain  by  R.  T.  Simml^r  (his  Petrfta,  9, 
Kenng.  Ueb.  1866, 135, 1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quarlsite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.=8— 3*5;  G.=2-77— 3-03;  lustre  pearly  or  waxy;  cdor  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red ;  streak  grayish-white  to  reddish.  In  the  dosed  tube  yields  Uttle  or  no 
water.  B.B.  f\i8es  with  diificulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  adds.  Stated  to  oonsist  probably  of  silica,  alumina,  lime,  magnesia,  and  profcoxyd 
of  iron. 

A  micaoeous  mineral  from  Chester  Co.,  Pa.,  has  been  named  i^stfsrpomfo  by  L  Lea  (Proa  Aix 
Philad.,  1867,  46^  but  without  the  mention  of  its  distinctive  characters. 

KoNTANiTB  (711,  p.  668).  Dr.  Genth  has  detected  this  tellurate  with  the  tetradymlte  of  David- 
son Co.,  N.  C.  (Am.  J.  Set,  IL  xlv.  319),  two  analyses  affording: 


Te 

fii 

£[ 

Cu 

Pe 

1. 

26*46 

68*78 

[3*471 

104 

1-26=100. 

2. 

23*90 

71*90 

:2*80l 

1*08 

0*32=100. 

Genth  remarks  that  it  is  still  doubtflil  whether  the  mineral  oontahis  1  or  2  atoms  of  water. 

McsooYiTB  (294^  p.  309).  New  analysee  of  this  spedes,  with  an  extended  discossion  of  the 
chemical  composition  of  the  different  kinds  of  mica,  have  been  published  by  Rammelsberg  in  ZS. 
G.,  xix.  400 ; 

Si  Xl  9e  j*e  ftn     Ag      JTa  &        F       fi 

1.  Uton,  Sweden       46*76  86*48  1*86  0*62    0*42    1-68  10*36  1*82  2*60=99*79. 

2.  Baston,  Pa.           4674  86*10  4*00  1*63  0*80     963  1*05  3*36=102*21. 

3.  Goshen,  Mass.      47*02  86*83  0*61  1*06    0*26    O'SO*  9*80  0*62  8*90=100*19. 

4.  Aschaffenburg      47*69  88*07  3*07  2*02  l-78k    9*70  0*19  3*66=101*18. 

5.  Bengal                  47*89  36*66  2*79  0*63«  0*96    0*88  9*68  0*46  4'11=102*16L 

*  With  liihla.  ^  With  nu&guieML  *  With  Ume. 


Ko.  1,  G.=2*836,  opticsaxial  an^e  72°->73°,  Senarmont;  2,  G.=2*904^  optio-axial  angle  64*8% 
Quincke;  3,  G.=2'869,  optio-axial  angle  75''-76%  Desd.;  4,  G.=2*911,  optic-axial  angle  67*9% 
Quindce;  Bengal,  G.= 2*827,  optic-aaual  angle  661''. 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  807  to  biotite, 
the  optical  angle  of  whidi,  according  to  both  Grailich  and  Blake,  is  less  than  2°. 

Mica  from  Boyalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1866,  928, 1868)  Si  4603,  2l 32*1(^ 
Pe  6-86,  Sn  2*48,  Dilg  0*28,  Oa  0*90,  &  11'20=99*79;  G.=2*947. 

Nbfhbitb.    Kastner  has  analyzed  an  aluminous  Jade  or  nephrite  from  China  (Gehte's  X,  iL 

61 
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Si 

^ 

9e 

*g 

1.  China 

60*50 

10-00 

6-60 

81-00 

2.  N.  Zealand 

6301 

10-88 

718 

14-60 

3, 

66-01 

13-66 

8*62 

21-62 

469X  differing  from  ihoee  of  pp.  237,  890,  292;  and  Melchior  and  Meyer  (Ber.  Ak.  Wien,  ^b 
475)  a  kind  from  New  Zealand.    Both  are  inftiBible,  or  nearly  sa    Th^  obtained : 

Oa  &  ft 

—  1-75,  Igr  0-06  Kutaer. 

12-40  0-97  1-11=100-00  IL  4  K. 

1-42  6-04=100-27  M.  ft  K. 

For2.  0.  ratio  for  l^S,  Si,  9-6:  7*2:  27-6;  ford,  8-9:7-4:28-6.  Nob.  2  and  3,  aa  described 
by  Hochstetter  (L  a),  are  somewhat  slaty,  and  are  hardest  on  the  transrerse  sarfaoos  of  fractaia. 
In  Ko.  2,  H.=6— 6*5 ;  in  another,  3*6—6.  G.=2'61.  It  is  called  (angiwai  by  the  New  Zealanden. 
B3.  thinnest  splinters  inAisible,  but  becomes  white  and  opaqoe.  In  Na  8,  ^=6-6— 6^ ;  on  a 
polished  cross  face,  7.  Q.=:3'02.  KB,  frises  with  great  difficolty,  beoomes  diiscolored  and  opaqm. 
This  variety  ocmtahis  much  water. 

These  minerals  are  probaUy  mere  mixtures,  as  may  well  be  tme  of  andh  massiTe  sobataoeic. 
For  non-aluminous  Jade  or  nephrite,  see  p.  237. 

Obthoclabb  (316,  p.  362).    The  twin  crystals  of  orthodase  from  Oarlsbad,  Bohemia, 
Bammelsberg  and  Bulk  (ZS.  G.,  xriiL    ' 


Si 

^ 

9e 

Sg 

Ca 

3fta     ]Sra 

i 

1.  WhUe 

a.=2-678 

63-02 

18*28 

— . 

0*14 

...-. 

0*48    2-41 

16-67=100  Bmi 

2.  Beddi9h 

a=2-66 

66*28 

18-26 

0*27 



tr. 

1-46 

14*66=99*87  a 

White  feldspar  from  Boyalston.  Mass.,  jgaye  T.  Petersen  (Jahresb.  1866,  927,  1868)  &  CfTIt 
21 17*46,  Pe  tr^  fl^  Ir.,  Ca  0*69,  Na  6*21,  K  14*26,  fi  0*37=100*98.    G.=2'631. 


PALAQONm  (426,  p.  488).  Yon  Wartha  found  in  the  palagonite  of  the  basaltic  tulk  of  !_  _  _^ 
in  Baranyer  Oomitat  (Hungary)  (Yerh.  O.  Jteioha.  1867,  210X  &\  26*99,  i\  11*09.  Pe  8-41, 6 
12*69,  ttg  2*29,  Sr  103,  ^a  0-63,  1^  107,  £[  1109,  0  7*70,  phosphate  of  lime  0-97,  inaolaUe 
residue  16*81=99*89.  Ezduding  the  residue,  phosphate  of  lime  and  carbonic  add.  wiO.  jto 
equivalent  of  lime,  the  results  become  Si  41-78,  M  17*17,  9e  18*06,  Ca  4-47,  Ag  3*55,  Sr  0^19,  t 
1-66,  ^a  0-97,  ]fi[  17-16=100*00,  corresponding  veiy  well  with  the  composition  of  palagonite  tarn 
other  localities. 


PliAOioOLASB.    Breithanpt*s  name  for  the  group  of  tridinic  feldspars,  the  two  prominent  c 
age  directions  in  which  are  oblique  to  one  another,  wXiy^pg  signifying  obUgue, 


PlX>iiBlBBm  JkMbr^  a  R.,  xlvL  1088,  1868,  Ann.  d.  If.,  Y.  ziiL  244.  (340A.)  A  t 
substance  which  hardens  in  the  open  air,  formed  from  the  tiiermal  waters  of  FlombUna  It 
becomes,  on  hardening,  opaque  snow-white.  It  affbrded,  after  diying  at  100*0^  Si  40-6,  fi  K 
Ca  84*1,  tL  28*2=99*2,  oorresponding  to  Ca  gi-(-2  £[,  a  hydrated  silicate  of  lime. 

Ohabasite  and  apophyUite  in  fine  crystals  are  other  resuhs  of  the  actkm  of  the  walma  of  Ite* 
bidres  on  the  brick  and  mortar  of  an  (dd  Roman  aqueduct^  besides  hyalite,  aragonite,  and  piitiy 
scoledte  and  harmotome. 


Pnm  (76,  p.  62).  The  pyrite  associated  with  Uie  nicooliferons  pyrrhotite  of  Inveraiy,  Sd*- 
land,  gave  D.  Forbes  (PbiL  Mag.,  lY.  zzxv.  178)  8  49*82,  Fe  46*78,  Ni  1*99,  Oo  1*24,  Ca  lH 
insoluble  0*06=99*62 ;  G.=4*93.  Forbes  says  that,  in  the  examination  of  several  hambd 
specimens  of  pjrrite  and  pyrrhotite  from  difibrent  localities,  nidcel  is  rarely  found  in  prrte,  ^A 
Often  present  in  pyrrhotite;  on  tiie  contrary,  cobalt  is  rather  common  in  pyrite,  mmi,  coo) 
with  nidcel,  in  quite  small  quantity  in  pyrrhotite. 

Analyses  of  pyrite  from  different  Frendi  localities  by  0.  Mdne  (a  R.,  Ixtv.  870): 


0. 

S 

Fe 

Si 

H 

tt 

1.  Cheesy  and  St  Bel 

4*6206 

(1)46*6 

39-8 

10-0 

8*8 

0*2=99*8. 

2.  Lavoidte 

4-7712 

(1)48-7 

42*9 

7*0 

0-8 

0-1,  Ca  0^=9K 

8.  AUevard 

4-7600 

48-6 

42*1 

6*6 

2*0 

0-4=99-6. 

4.  Aude 

4*7428 

49-1 

48*6 

6-0 

1*0 

0*2=99*81 

6.  Elba 

4-8008 

62*2 

48-6* 

4*0 

0*1 

=99-8. 

6.  Conflens 

4-8102 

62-4 

48*1 

8-6 

0-7 

0*2=9M. 

7.  AHier 

8.  Gaid 


4*8088 


62ir        44*2 


2*6 


0*2=99'<L 


4-7318        (1)48-6        40*6  8*7        1*7        0*9=99*7. 
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M^ne  obseires  that  the  pyiitea  of  unaltered  sedimeatary  rocks  iB  moetlj  manaaUe, 

PntOXELANI  a  U.  Shepatd,  Am.  J.  ScL,  II  zzil  96,  1856,  IGn.,  253,  186Y.  In  angular  grains 
from  the  gold-waahings  of  McDowell  Co.,  K.  0.  H.=6*5;  G.rzS'St ;  lustre  resinous ;  color  red- 
dish to  jeUowish-brown  and  Mack ;  subtranslucent  B.B.  invisible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giving  reactions  of  titanic  add  and  iron.  Stated  to  be 
'*  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  gludna,"  and  "may  contain 
ziroonia  also  " ;  but  the  eyidence  of  such  a  composition  is  not  given.  Perhaps  a  variety  of  titan- 
ite. 

Ptboxenb  (338,  p.  212).  An  analysis  of  malacolite  from  Qefi^es  (Fichtelgebirge)  afforded  E. 
Hanshofer  (J.  pr.  Oh.,  ciL  35)  Si  5400,  £l  0*62,  t^  3*78,  &n  0*27,  Ag  15*31,  Ca  25*46=98*65. 
G.=3-286. 

For  an  artide  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Bammelaberg,  see 
ZS.  G.  Ges.,  xix.  496 ;  and  a  word  on  the  formula^  by  the  author,  p.  794. 

(kaMumUe  is  a  whitish  pyroxene  rock^  as  stated  on  page  822.  It  was  called  scapolite  rode  by  Hitch- 
cock (G.  Bep.  Mass.,  815,  1835,  869,  1841X  and  later  named  GanaaniU  in  Alger's  Min.,  1844,  after 
an  analysis  (see  bek>w)  by  S.  L.  Dana.  It  is  a  whitish  and  grayish-white  rode,  sub(97stalline  in 
fracture,  with  H.=6'5  and  G.=8*07,  and  constitutes  ridges  in  the  vidnity  of  Canaan,  Ot  It  is 
overlaid  by  a  dolomite,  aboundfaig  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  juno> 
tion  is  much  mixed  with  the  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitdicock's  Bep.,  569, 
1841): 

fii  58*37       £l  10*38      j*e  450      lilg  1*62      Oa  25*80      C  4*00=99*67. 

A  spedmen  has  been  recently  analyzed  by  B.  S.  Burton  (priv.  oo&trib.X  with  the  following 
results,  showing  that  the  alumina  of  the  preceding  was  an  error: 

8i  51*80      te  1-60      Mg  16-47       Oa  25*21       C  5*91      fi  0*89=  10088. 

The  5*91  carbonic  add  corresponds  to  18*41  of  carbonate  of  lime  present  as  impurity.  Whether 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unasoertained. 

Ptbbhotitb  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inverary  and  from  the  Craig- 
muir  mine,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  lY.  xxxv.  174): 


S 

Fe 

Ni 

Co 

Cu 

InsoL 

1.  Inverary 

87*50 

49*97 

11*17 

tt. 

tr. 

0*24^  Mg  0-96=99'84. 

2.  Graigmuir 

87*99 

50-87 

10*01 

1*02 

tr. 

0*38,  As  0*04=100*31. 

G.  of  1=4*50;  2=4*602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyrrhotite ;  one  with  the  formula  5  (Fe^  8")+Ni  S,  with  10*98  of  nidcel,  and  one  15 
(Fe^  S^)-rNi  6  with  4*10  nidcel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tite from  a  wide  range  of  localities. 

QUABTZ  (281,  p.  189).    See  Tstotuiti  and  Vvtan  beyond. 

Befdaitskitb  Hennanfi^  J.  pr.  Ch.,  dL  406.  (412A.)  An  earthy  mineral  occurring  in  masses 
which  fidi  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.=2-77.    Analysis : 

Si  3210    Si  8*25      1*0  12*15    ^118*88    Ag  11*50    £[9*60    An,  Bi  «r.    Sand  13*00=99*88. 

Or,  exduding  the  sand,  Si  86*92,  Si  3*78,  $*e  18*97,  JTi  21*07,  ftjg  13*22,  tL  10*92=99*88.  0. 
ratio  for  B,  Si,  H,  8  :  4  :  2,  the  same  as  in  serpentine,  of  whidi  this  spedes  may  be  considered  a 
niccoliferous  varied  (see  pi  464). 

BiOHMOiiDinL  HTPOTHmoAL  PHOSPium  The  substance  labeUed  gibbsite  from  Bidmiond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  &  of  i^osphoric  add  (see  his  analysis  under  Gibb- 
site, p.  178)  has  been  named  BichmondU^  by  Kenngott  (Viertefjahrsdir.  nat  Ges.  Zurich,  xl  225). 

SOHEEUTB  (614^  p.  605).  Bammdsberg  has  measured  crystals  from  the  Biesengebiige  (Z&  G., 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  jp.  605  (Pogg.,  ovii  272). 
The  crystals  are  unusually  fine,  some  of  them  being  an  inch  in  length.    They  are  found  at  Kies- 
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beig  between  Grofis-Aiipa  and  the  Biesenbande,  as  described  bj  Boemer  (ZS.  G.,  zr.  607),  wbo 
also  gives  some  measurements  of  the  crTstals,  besides  a  particular  acoonnt  of  the  geological  dia- 
racter  of  the  region.  ' 

SELBrrs.  Luftsaores  Silber  (from  anal  by  Selb)  Widermann,  Min.,  689, 1794,  Lenz^  lOn.,  95, 1794; 
GraueUber ;  Carbonate  of  Silver ;  Selb,  Tasch.  Min.,  xl  394, 1817  ;  Selbit  ffaid.,  Handb.,  606, 1845. 
A  grajish  ore,  made  a  carbonate  by  Selb,  its  discoverer,  in  1788,  at  the  mine  Wenzelnear  WolfiBdi. 
with  the  composition  (Widenmann,  L  c.,  here  dted  from  Lenz,  1.  a),  Carbonic  add  12,  ozyd  of  ft3- 
ver  '72*6,  antimony  16*2,  with  carbonic  add  and  ozyd  of  coppr.  According  to  Walchner  (Hag. 
f.  Pharm.,  xxv.  1)  it  is  only  a  mixture ;  and,  according  to  Sandberger  (Jahrb.  Min.  1864,  321),  one 
of  Selb's  orig!nal  specimens,  under  the  lens,  proved  to  contain  within  earthy  aigentite^  bendei 
dolomite  and  silver,  and  all  parts  a£forded  a  sulphur  reaction. 

Del  Rio  described  a  carbonate  of  silver  from  Real  Catoroe,  MexioOy  where  it  IscaOed  FkUa  Ami 
(Gilb.  Ann.,  Isd.  11),  which  also  is  regarded  as  a  mixture. 

Serpentine  (411,  p.  464).  An  analysis  of  the  dark  green  noble  serpentine  of  NewbuTypoit, 
Mass.,  gave  T.  Petersen  (Jahresb.  1866,  981,  1868)  Si  41*76^  £l  <r.,  j*e  41)6,  llg  41*40,  tL  1340 
=100-62.    G.=2-804* 

SnjOATB  OF  Yttma  Damour,  Llnstltut,  1868,  78.  H.=5— 6;  scfatehes  glass.  G.=4-«9t 
Color  brown.  Probab^  a  silicate  of  yttria.  B.B.  whitens,  but  infbsible.  Not  lohible  in  flak  of 
phosphorus.    Sulphuric  add  heated  to  SOO'^G.  decomposes  it,  leaving  a  sfliceoos  rsaidiML 

From  the  diamond  sands  of  Bahia,  BrasiL 


Tbnobitb  (Melaconite,  178,  p.  136).  The  ienorite,  or  oxyd  of  oc^per  (CuO)  in  small 
folia,  occurring  at  Vesuvius,  possesses,  according  to  ICaskelyne  (Rep.  Brit  Assoo,  18€6,  Ui 
double  refraction,  and  moreover  is  optically  biaxial  This  author  also  states  that  ^lero  are  two 
equal  cleavages  inclined  to  one  another  72**.  As  the  names  tenorite  and  melaconite  were  gtvn 
the  same  year,  and  tenorite  was  made  non-isometric  (hexagonal)  by  its  describer,  it  appears  to  bt 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  mm 
trie  kind,  if  any  such  proves  to  be  a  native  spedes.  That  there  is  an  isometric  fonn  of  tin  C«0 
has  been  announced  bv  Becquerel,  as  stated  on  p.  187.  Tenorite  may  have  the  form  and  ^am- 
sions  found  by  Jenssch  in  crystals  of  Cu  O  from  the  hearth  of  a  furnace  (L  a),  or  thoae  ap|K«> 
mately  of  brookite ;  and  this  would  place  it  near  hrookite  in  the  system,  nnder  the  chenuoal  fa> 
mufa  €u  Os  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  woald  bi 
numbered  198B. 

Mdacomie  crystals  from  Cornwall,  collected  by  Mr.  TalUng,  have  been  described  by  Miekf 
lyue  (L  c.)  as  fmrnocKmc,  with  the  planes  O,  H  J,  1,  -1,  6-i,  6-^  and  O.M-i=SO'  28.  \» 
measured  angles  are  given,  but  only  the  deduced  dimensions.  They  have  basal  deavage  mtf. 
The  crystals  are  often  twins,  and  the  composition-foce  in  some  of  them  is  i-t.  H.  a  littto  abtm 
4 ;  G. =6*82527.    Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  O. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphout ;  wd 
there  exists  a  doubt  whether  tenorite  may  not  have  this  oblique  form. 

Tetbadtmite  (31,  p.  80).  F.  A.  Genth  has  analvzed  tetradymlte  from  Highland,  UdntaitaTff- 
ritory.  and  from  the  Phoenix  mine,  Cabarras  Co.,  N.  C,  as  follows  (Am.  J.  Sd.,  IL  xlv.  317): 


Te 

Bi 

S          3Pe 

Cu 

Quarts. 

1.  Montana 

47-60 

60-43 

—        0-90 

0-78=100-0L 

2.  Phoenix  mine 

86-28 

67-70 

6-01  FeO-64 

0-41 

=99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  : 8,  like  the  tetradymite  from  Fluvanna  Go.,  Ta^ 
Field's  mine,  Ga.    No.  2  contains  a  small  amount  of  pyrite,  leaving  4*40  p.  c.  su^ur 
with  the  bismuth,  and  giving  the  ratio  of  S,  Te,  Bi=  1  :  203  :  2=Bi*  S*+2  Bi*  Te\ 

Tetbahedbitb  (125,  p.  100).    The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Prescott,  Arisona,  by  F.  A.  G^nth  (Am.  J.  ScL^II.iic- 
32(0. 

2.  An  argentiferous  variety  (freibergite)  from  the  Foxdale  mtoe.  Isle  of  Man,  by  D.  Fort* 
(Pha  Mag.,  17.  xxxiv.  350),  who  calls  it  polyid&e,  though  not  the  true  polyteUte  of  Qiotkm  (^ 
1 041  by  whom  this  name  was  introduced ;  G.  =4*97 .  Forbes  mentions  a  sinular  varied  from  tte 
Tyddynglwadis  ndne  hi  N.  Wales. 

8.  Freibergite  from  the  Be  Soto  mine,  Star  City,  Nevada,  by  B.  a  Burton  (Am.  J.  Sei,  U  i!? 
820);  G.=6. 
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1.  Arisona 

2.  Isle  of  Man 
8.  Nevada 


S 
26-97 
27-48 
24-36 


Sb 
24-67 
24*86    — 
27-36    — 


As 


Ou 
38-16 
22-62 
27-40 


Pe 
1-06 
4-80 
4-27 


Zn 
6-28 
4*65 
2*31 


From  No.  1,  4*22  p.  c.  of  quarts  haye  been  deducted. 


A«  Pb 

3-21  — =100-29  Genth. 

13*57  1-43,  quarts  0*34=99-74  Forbe& 

14  69  — ,  insoL  0*36=  100*62  Burton. 


TniUNiiiTB  (65,  p.  66).  Analysis  of  this  spedea  from  Charlotte  mine,  at  Clausthal  in  the 
Harz,  gave  T.  Petersen  (Jahresb.  1866,  919),  after  excluding  oxyd  of  iron  and  gangue,  Se  24*88, 
S  0-20,  Hg  76-16,  Pb  0-X2=100-36.     a.=M6. 

TnAiim  (329,  p.  383).  Hessenberg,  in  No.  8  of  his  Min.  Not  (1868X  describes  and  flgores 
crystals  of  sphene  from  ZiQorthal,  Greiseralp,  St  Marcel  (greenoTite),  Santorin. 

In  the  lettering  on  the  figures,  pp.  383,  884,  and  in  the  aooompanjing  text,  the  minua  symbols 
should  properly  (according  to  the  princii^e  on  p.  xxyii)  bei^Zuf,  and  the  reverse. 

TmoBiTB,  BKLomTK  The  name  frieMU  (from  9^<^,  hair)  is  applied  by  Zirkel  (ZS.  G.,  xix.  744, 
1867 )  to  mkffosoopic  capiilary  forms,  often  curved,  bait,  or  zigzag,  sometimes  stellately  aggregated, 
opaque  and  black  or  reddish-brown,  of  undetermhied  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-glassy  volcanic  rocks ;  and  Beloniie  (lb.,  738)  to  microscopic  oacttlor  crystals  (whence 
the  name,  fh>m  fieXd^n^  a  needle),  colorless  and  tranq)arent  The  trichite,  he  states,  is  not  pyrox- 
ene or  hornblende ;  the  belonite  may  be  a  feldspar. 

TBmTuns  Vom  ScUh^  Yorgetr.  Ch.  Qes,  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec'd  from  v. 
R,  Uay  8,  1868).  (231  A.)  Besides  the  two  well-known  forms  of  sihca,  quartz  and  opal,  and  the 
two  problemati<ad  forms  describe^  by  Jenasch  (pp.  201,  and  below),  another  is  announued  by  v. 
Bath  under  the  above  name. 

Tridymlte  oocurs  in  small  hexagonal  tables,  colorless  and  transparect,  which  are  usually  com- 
pound, and  mostly  of  three  individuals.  It  has  6.= 2*2—2-3,  or  the  low  specific  gravity  of  opal, 
instead  of  that  of  ordinary  quartz.  Vom  Bath  alludes  to  the  possibility  of  its  being  a  pseudo- 
morph  of  some  unknown  mineral,  but  observes  that  it  has  the  double  refhictlon  of  a  substauce 
optically  uniaxial  It  occurs  in  druses  in  a  volcanic  porphyry,  from  Cerro  St  Cristoval,  near 
Pachucba,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  gold-lustred  hornblende. 
Named  in  allusion  to  its  compound  forms  of  three  individuals,  or  trim,  fitom  rp(Jv/Mf. 

Ueajiophakb  Wtbaky,  ZS.  G.,  v.  427,  1868,  xl  884.  (376B?)  Orthorhombic,  /A  /=146'  from 
/Ai-<=107*':  a  macrodome  of  about  90^  Crystals  microscopic  adcnlar  six-sided  prisms  in 
druses,  contaming  also  sometimes  crystals  of  torbemite.  Oolor  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  ttcm  mixture  with  uraninite.  Optically  ortho- 
rhombia  U.  below  3.  G.=2*6— 2*8 ;  2*78  of  a  specimen  not  wholly  pure.  Lostre  of  face  f-l 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (ZS.  G.,  xL  890)  : 

gi     ^1       6      li[g     Ca     1^      P       &      Bi      Sb     Te     Fe     Pb     Cu     Ag     S 

1.  16-81   6-66  49*84   1*36  469   l'7l  0-12   1411   1-78   1*46  0-48  0-57  0-29  0-21  Oil  1*66= 

99*7  4i 

2.  11*19   2-80  54*28   1-19   8*58   0-80  0-06   12-19   1-77   1*86  0-22  0-89  0*38  6*24    ?      3-96= 

100-34. 

Separating  the  sulphida  as  impurities  from  No.  1,  Websky  deduces  the  0.  ratio  fbr  &»  S,  Si, 
S=l :  6  :  4 :  6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  H^^^^sQicate ;  whence  the 
formula  (i&'+ifi)Si+3£[.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  ffilesia. 

YALAim  T^Oait  W,  Edmhacker,  Jahrb.  G.  Beidis,  xva  210, 1867.  Orystallized.  Partly  in 
small  hexagonal  tables,  but  forms  not  distinct  Also  massiva  H.  below  1-5.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the  fingers.  Fracture 
uneven. 

Belongs  among  the  resins,  but  composition  undetermined  B.B.  swells  to  more  than  10  times 
its  former  bulk,  and  becomes  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thin  crusts  on  dolomite  and  caldte,  or  in  druses  of  small  crystals,  in  the  Bossitz-Osla- 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatchettite,  and  uie  same  bed  affbrds  some 
mineral  oiL 
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Ybstav  Jenuch,  Pogg^  cr.  S20,  1858.  Qnarti  under  a  tridinio  fomi,  Aooording  to  Jentadi^ 
observationB.  The  angles  are  stated  to  be  only  approzimatiye.  Two  of  them,  95|^  and  133\  an 
▼ery  near  i?  A  R  and  Rf\~R  in  ordinary  quartz;  G.=2'65— 2*66,  as  in  quarts.  Tbe  obterra^ 
tions  need  oonfinnation.  The  crystals  here  referred  oocur  mostly  in  melaphyre,  and  Uie  ]oa^SSim 
mentioned  are  mainly  in  Saxony  and  the  Thuringer  WakL 

YoLGEBrra  (229,  p.  188).  The  name  Volgenie  was  giyen  by  the  author  (IGn^  US,  18M)ti> 
Yolger's  mineral,  for  whidi  Ydlger  wrote  the  formula  adopted  as  that  of  tlie  species  on  pi  18S. 
The  Aflrican  mineral  analyzed  by  Onmenge,  which  is  referred  on  the  same  page  to  Ydgerit^ 
although  of  somewhat  doubtftil  composition,  is  the  OmMngUe  of  Suenngott  (IGo,  29,  1863X 

WAsm  J.  F,  Bahr,  Pogg.,  czlz.  672,  1863.  A  mineral  resembUng  aDanite,  of  abrownish-blMk 
color,  but  yellowidi-brown  in  thin  splinters  and  powder,  with  traces  of  dearsge  in  one  d^reoOoB. 
According  to  a  qualitative  examination  by  Bahr,  it  contains  silioa,  alumina^  y^ia,  sesqulozyd  of 
iron,  cerium,  didymium,  caldum,  manganese,  lime,  alkali,  a  trace  of  uranhim,  without  gtadu, 
together  with  the  oxyd  of  a  new  metal  he  named  waakum  (after  the  royal  fomi^  of  Wasa,  Swedes^ 
In  a  later  paper  (Ann.  Oti,  PharuL,  oxxziL  121\  Bahr  makes  this  ooyd  ihoria.  Nlcklis  bad  m^ 
gested  previously  that  it  might  be  impure  cerium. 

From  Bdnshoim,  an  island  near  Stockholm.    The  relations  of  the  mineral  remain  doobtfU. 

Wbhnbmti  (299,  p.  320).  The  pink  scapolite  of  Bolton,  Mass.,  yielded  T.  Pstersen  (Jahnth 
1866,  928,  1868)  Si  48  H  ^  ^9*09,  Oa  16-40,  JTa^  with  a  Uttle  K  [6'6ff],  A  0^2=100.  0.=r 
2*719.    The  analysis  agrees  veiy  dosely  with  that  by  WolfT  (p.  320). 

WOmjEBiTi  (265,  p.  261).  According  to  new  optical  investigations  by  Deedoiseanx  (LlDSt&iii, 
1868,  86),  wdhlerite  aystals  are  monodinic  instead  of  orthoriiombia 


ZoisiTB  (280,  p.  290).  Damour  (C.B.,  Ixiii  1088)  found  on  analysis  of  an  ancient  stone  luniiiBWf 
from  Neuohatel  a  composition  corresponding  to  that  of  aatftfurOe,  Si  60*69,  Si  26*66, 9a  2*50,  Mg 
6*76»  Oa  10-61,  Sfa  4*64,  ign.  0*30=100*15.    G.=3*20-3*43. 

A  zoisite  from  Pinzgau  has  part  of  the  ahmUna  replaced  by  oxyd  of  dirome,  acoofding  toF. 
Sandberger  (Jahrb.  IGn.  1867,  884).  A  chrome  Z(Hsite  has  also  been  mentioned  Ij  Brsifthai^  m 
occurring  in  Salzburg. 
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Abichite,  570. 

Abrazile,  418. 

Acadialite,  434. 

Acanthitej  61. 

Aoerdese,  171. 

Achates,  194. 

Achirite,  401. 

Achmatite,  281. 

Achmit,  224. 

Achroite,  865. 

Achtaragdite,  478. 

Acicular  Bismuth,  100. 

Adculite,  100. 

Acmite,  224. 

Actinolite,  Actlnote,  282. 

Adamantine  spar,  138. 

Adamas,  21,  138. 

Adamine,  Adamite,  565. 

Adamsite,  309. 

AdelphoUte,  625 ;  276. 

Adinole,  349. 

Aduiaria,  352. 

^delforsito,  212,  400. 

-ffldelito,  410. 

j^girine,  ^gyrite,  223. 

^nigmatite,  285. 

^rosite,  94. 

Aea  cyprium,  14. 

-^schynite,  622,  793. 

Aaonite,  104. 

AgaUnatolite,  480 ;  452, 454, 483. 

Agaphite,  580. 

Agaric  mineral,  680. 

Agate,  194. 

Agnesite,  793. 

Aguetito,  530. 

Aigue-marine,  246. 

Aikinite,  100. 

Ainalite,  169. 

Akanthit,  61. 

Akantioone,  281. 

Akmit,  224. 

Akontit,  78. 

Alabandin,  Alabandite,  46. 

Alabaster,  687. 

AlaUte,  214. 

Alaan,  651. 

Alaunsteln,  658,  669. 

Albertite,  763. 

Albin,  416. 

Albite,  348;  324. 


Alexandrite,  166. 
Algerite,  323. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404. 
Allagite,  227. 
Allanite,  285. 
Allemontite,  18. 
Aliochroite,  268. 
AlloclaBite,  81. 
Allogonito,  546. 
Allomorphlte,  616. 
Allopalladium,  12. 
Allophane,  419. 
AUuaudite,  542. 
Almandin,  Almandite,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  662. 

Ammonia,  651. 

Feather,  664. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 653. 
Alnmian,  631. 
Alumina^  137. 

Fluate,  126. 

Fluosilicate,  876. 

Hydrate,  168. 

Hydro-Sulphate,  658. 

Mellate,  750. 

Phosphates,  676,  587. 

Sulphate,   681,   649,    668, 
662. 
Alumina  and  lame  Phosphate, 
687. 

Carbonate  709. 
Alumine  fluat^  alcaline,  1 26. 

phosphat^e,  676,  587. 

Bulfat^e,    631,    649,    658, 
662. 
Aluminilite,  658. 
Aluminite,  658. 
Aluminum,  Fluorid,  126. 
Alumocaldte,  199. 
Alumstone,  658. 
Alun,  651. 
Alunite,  668. 
Alunogen,  649. 
Aluigite,  764. 


Alvite,  611. 
Amalgam,  Native,  18. 

Gk)ld,  14. 
Amausite,  351. 
Aroazonstone,  355. 
Amber,  740.  ' 
Amblygonite,  546. 
Ambrite,  741. 
Amethyst,  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amiandioide,  234. 
Amianthoide  magnesite,  176. 
Amianthus,  234,  465. 
AmmioUte,  547. 
Ammonalun,  651. 
Ammonia  alum,  651. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  636. 
Ammonia  and  Soda,  Phosphate 

551. 
Amoibite,  72. 
Amphibole,  232,  798. 
Amphibolite,  286,  348. 
Amphigdne,  334. 
Amphigenyte,  336. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337. 
Anagenite,  v.  Chrome  oohre. 
Analcite,  Analdme,  432. 
Analoime  camea,  317. 
Analzim,  482. 
Anatase,  161. 
Auauxite,  458. 
Andalusite,  871,  794. 
Andesine,  Audesite,  844. 
Andesyte,  845. 
Andradite,  268. 
Andreasbergolite,  489. 
Andreolite,  439. 
Anglarite,  666. 
Auglesite,  622. 
Anglesite,  Cupreous,  668. 
Anhydrite,  621. 
Ankerite,  686. 
Annaborgite,  660. 
Annlte,  808. 
Anuivite,  103. 
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Anorthite,  SSt,  794. 
Antholite,  284 ;  230,  231. 
Anthophyllite,  231 ;  208. 

Hydrous,  242. 
Anthosiderite,  407. 
Anthracite,  754. 
Anthraconite,  677. 
Anthracoxen,  745,  746. 
Anthracozenite,  746. 
Anthrax,  188.  147. 
Antiedrite,  417. 
Antigorite,  465. 
Autimoine  nati^  18. 

oxid^  184. 

oxid^  8alfur6,  186. 

sulfur^  29. 

sulfure  nickelif^re,  73. 

sulfur^    plombo-cuprifi^re, 
96. 
Antimon,  Oediegen,  18. 
AntimoD-arsen,  18. 
Antimonate  of  Lead,  69L 
Antimonbleispath,  591. 
Antimonblende,  186. 
Antlmonbluthe,  184. 
Antimonfahlerz,  100. 
Antimonglanz,  90. 
Antimonite  of  quicksilver,  547. 
Antimonial  arsenic,  18. 

copper,  85. 

copper  glance,  96. 

nickel,  61. 

ochre,  187,  188. 

silver,  35. 
Antimonite,  29. 
Antimonkupferglanz,  96. 
Antimonnickel,  61. 
Antimonnickelglanz,  78. 
Antimonocher,  187. 
Antimonophyllite,  185. 
Antimonoxyd,  184. 
Antimonsaures  bleioxyd,  591. 
Antimonsilber,  85. 
Antimonsilberblende,  94. 
Antimony,  Native,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxyd,  184. 

Plumose  ore  o^  91. 

Ked,  186. 

Sulphid,  Sulphuret,  29. 

White,  184. 
Antimony  blende,  184. 

bloom,  184. 

glance,  29. 

ochre,  187,  188. 
Antozonite,  124. 
Antrimolite,  480. 
Apatehte,  657. 
Apatite,  530. 

Aphandse,  Aphaneaite,  570. 
Aphanvte,  240. 
Aph^rese,  668. 
Aphrite,  Aphrizite,  366,  678. 
Aphrodite,  467. 


Aphroselenon,  640. 
Aphrosiderite,  502. 
Aphthalose,  Aphthitalite,  615. 
Aphthonite,  104. 
Apjohnite,  658. 
Aplome,  268. 
Apophyllite,  415. 
Apyrite,  365. 
Aquamarine,  245:  530. 
Arsdoxene,  609. 
Aragonite,  694 
Aragonspath,  694. 
Arcanite,  615. 
Arcticite,  819. 
Arendalite,  281. 
Arfvedsonite,  243. 
Argent  antimonial,  35. 

antimoni^  sulAir^  94  ;  93. 

bromur^,  115. 

corn^,  115. 

firagUe,  106. 

gris  antimonial,  93. 

iodur6,  117. 

molybdique,  82. 

muriate,  115. 

natif,  9. 

noir,  106. 

s^l^niure,  89. 

sulfure,  88. 

sulfUr^  flexible,  55. 

sulfur^  flragile,  106. 

sulAir^  antimoniff^re  et  en- 
prifere,  98. 
Argentine,  678. 
Argentite,  38. 
Argentopyrite,  39. 
ArgiUyte,  359. 
Argyrit,  88. 
Aigyroceratite,  115. 
Argyrose,  38. 
Argyiythrose,  94. 
Aricite,  418. 
Arkansite,  164. 
Arksutite,  12a 
Armenian  whetstone,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  654. 
Arseneisen,  76,  77. 
Arseneisensinter,  589. 
Arsenglaoz,  18. 
Arsenic,  Antimonial,  18. 

Native,  17. 

jaune,  27. 

oxyd^  188. 

rouge,  26. 

sulfur^,  27. 

Sulphid,  26,  27. 

White,  188. 
Arsenical  antimony,  18. 

bismuth,  18. 
Arsenidte,  554. 
Arseniges&ure,  183. 
Arsenikalkies,  76. 
Arsenikantimon,  18. 


Arsenikbleispath,  v.  Uimeiiie 
Arsenikbmthe,  183,  554. 
Arsenikeisen,  76. 
Arsenikalfablera,  104. 
Arsenikglanz,  18. 
Arsenikkalk,  183. 
Arsenikkies,  76,  78. 
Arsenikkobaltkies,  71. 
Arsenikkupfer,  86. 
Arsenikmangan,  61. 
Arseniknic^el,  60,  70. 
Arsennidcelglanz,  72. 
Arseniksaures,  564. 
ArsenOcsilber,  85. 
Arseniksilberblende,  96. 
Arsenik-sinter,  574. 
Arsenikspiessglanz,  18. 
Arsenikwismuth,  18,  891. 
Arseniosiderite,  584. 
Arsenite,  183. 
Arsenocrodte,  584. 
Arsenomelan,  87,  92. 
Arsenolite,  183. 
Arsenopyrite,  78,  394. 
Arsenosiderite,  76. 
Arsenous  add,  183. 
Asbeferrite,  234; 
Asbestus,  234;  216. 

Blue,  243. 
Asbolan,  Asbolite,  181. 
Asparagus-stone,  530. 
Aspasiolite,  485 ;  301. 
Asperolite,  402. 
Asphalt^ne,  729,  751. 
Asphaltum,  751. 
AspideUte,  383. 
Astoria,  138. 
Astrakanite,  643. 
Astrophyllite,  808. 
Atacamite,  121,  794. 
Atelesite,  392. 
Atlaserz,  718. 
Atlasite,  716. 
Atheriastite,  328. 
Atramenstein,  645. 
Atramentum,  645. 
Attacolite,  580. 
Auerbachite,  275. 
Augerlite,  580. 
Augite,  216. 
Auina,  832. 
Auralit,  485. 
Aurichaldte,  712. 
Auriferous  pyrites,  6. 
Auripigmentum,  27. 
Aurotellunte,  81. 
Aurum  graphioom,  81. 

paradoxnm,  19. 
Automolite,  149. 
Autunite,  586. 
Aventurine,  quarts,  198. 

feldspar,  385,  34«,  355. 
Axlnite,  297. 
Asorite,  761. 
AjEure  spar,  or  stone^  572. 
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Azurite,  715;  572. 

Babingtonite,  227,  794. 
Bagraliomte,  286. 
Baierine,  515. 
Baikalite,  215. 
Balkerinite.  747. 
Baikerite,  733. 
Balaa  ruby,  147. 
Ballesterosite,  68. 
Baltimorite,  503 ;  465. 
Bamlite,  378. 
Bardiglione,  621. 
Barilla  de  cobro,  16. 
Barohardtite,  67,  794. 
Baralite,  v.  Bavalite. 
Barite,  616. 
Barolite,  697. 
Baroselenite,  616. 
Barrandite,  674 ;  684. 
Bareowite,  340. 
BorytooolestiD,  616. 
BarjstFontiamte,  699. 
Baryta,  Carbonate,  697. 

Garb,  of  lime  and,  698. 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt,  Barytea,  616. 
Barytite,  Barytine,  616, 
Baryt'Uarmotome,  439. 
Barytocalcite,  701 ;  698. 
Boiytooelestite,  620 ;  617. 
Barytophyllit,  504. 
Basalt,  343. 
Basaltine,  216. 
Basanite,  195. 
Basanomelan,  143. 
Basioeriue,  126. 
Ba8tite,469;  209. 
Baatouite,  308. 
Bathvillite,  742. 
Batrachite,  255. 
Baudiaserite,  686. 
Baulite,  859. 
Bauxite,  174. 
Bavalite,  796. 
Bayldonite,  565. 
Beaumontite,  444. 
Beauzite,  174. 
Bechilite,  597. 
Bockite,  196. 
Beilstein,  288. 
Beinbrech,  v.  Tufb. 
Bell-metal  ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Beraunite,  558. 
Berengetite,  753. 
Berg-batter,  656. 
Berg-crystal,  v,  Qoartb 
Bergbolz,  406. 
Bergmannite,  426. 
Bergmehl,  680. 
Bergmilcb,  680. 
Bergol,  728. 


Bergpech,  741,  761, 
Berggrun,  718. 
Bergsalz,  112. 
Bergseife,  476. 
Bergtheer,  751. 
Berlluite,  571. 
Bernstein,  740,  741. 
Beryl,  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Berzelianite,  46,  795. 
Berzeliite,  544. 
Berzeline,  46 ;  862. 
Berzelite,  120. 
Beudantite,  589. 
Beurre  de  Montagne,  655. 
Beustite,  281. 
Bieberlte,  647. 
Biharite,  483. 
BUdstein,  480. 
Bimsfltein,  v.  Pumioe,  359. 
Bindheimite,  691. 
Binnite,  90 ;  87. 
Biotine,  837. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acicular,  100. 

Carbonate,  7 16. 

Cupreous,  86,  98, 100. 

Native,  19. 

Oxyd,  185. 

Silicate,  391. 

sulfur^  plombo-argentifi^re, 
36. 

8ulftir6    plombo-cuprifdre, 
100. 

Sulphuret  30. 

Telluric,  30,  31. 
Bismuth-glanoe,  80. 

blende^  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Blsmuthaurite,  796. 
Bismutbino,  30. 
Bismuthinite,  30. 
Bismutholamprite^  80. 
Bismutite,  716. 
Bitterkalk,  682. 
Bittersalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitume  Uquide,  723. 

glutineux,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminosee  holz,  765. 
Bituminous  coal,  754. 
Black  copper,  186 ;  181. 

hematite,  180. 

manganese,  162. 

silver,  106. 

lead,  24. 


Black  Jack,  48. 
Blakeite,  652. 
Blattererz,  82. 
Blatterkies,  v.  Marcasite. 
Blattertellur,  82. 
Blatteraeolith,  444. 
Blaubleierz,  40. 
Blaueisenerz,  556. 
Blaueisenstein,  243. 
Blauspath,  572. 
Blei-aluminat,  577. 
Blei,  Gediegen,  17. 
Bleichromat,  629. 
Bleifablerz,  v,  Bournonite. 
Bleigelb,  v.  Wulfenite. 
Bleiglan2s,  40. 
Bleiglas,  622. 
Bleigl&tte,  186. 
Bleigummi,  677. 
Bleilasur,  668. 
Bleihomerz,  703. 
Blelmolybdat,  607. 
Bleinidre,  591. 
Bleinierite^  591. 
Bleiozyd,  186. 
Bleiflcheelat,  606. 
Bleischimmer,  91. 
Bleisulphotricarbonat,  624 
Bleischwei^  40. 
Bleivitriol,  622. 
Blende,  48. 
Blodite,  643. 
Bloodstone,  194. 
Blue  asbestus,  243. 

feldspar,  672. 

iron  earth,  556. 

John,  128. 

malachite,  715. 

spar,  672. 

vitriol,  64a 
Blumenbachite,  46. 
Blumite,  604. 
Blutstein,  140. 
Bobierrite,  796. 
Bodenite,  289. 
Bohnerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  BoluB»  476. 
Bolivianite,  109. 
Bolognian  spar,  616. 
Bolopherit,  215. 
Boltonite,  256. 
Bonsdorfflte,  486 ;  30L 
Boracic  add,  594. 
Boradte,  595. 
Borax,  697. 
Borazit,  596. 
Bordite,  398. 
Borickite,  688. 
Boric  acid,  594 
Bomine^  30. 
Bomite,  44. 
Bdmstein,  v,  BenuteiiL 
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Borocalcite,  599. 
Boronatrocalcit,  698. 
Borosilicate  of  lime,  380. 
Boejemanite,  654. 
Botallackite,  121. 
Botryogen,  657. 
Botryolite,  380. 
Botryt,  657. 
Boulangerite,  99,  795. 
Bourboulite,  800. 
Bouroonite,  96 ;  373. 
Bournonit-nickelglftnz,  74. 
Boassingaultite,  b35. 
Bowenite,  465. 
Bragite,  526;  276. 
Branchite,  736. 
Branderz,  v.  Idrialite. 
Brandisite,  508. 
Braunbleierz,  535 ;  610. 
Braunbleioxyd,  167. 
Brauneiseustein,  172. 
Braunite,  168. 
Braunkohle,  756. 
Brauiispatb,  682. 
BrauDstein,  162. 

Piemontiacher,  285. 

Grauer,  165. 

Schwarzer,  162. 
BraunsteiDkies,  46. 
BraunsteiDkieself  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breithauptite,  61 ;  83. 
Breunnerite,  686. 
Brevicite,  426. 
Brewsierite,  445. 
Brewstoline,  761. 
Brewsterlinite,  761. 
Brittle  silver  ore,  106. 
Brocatello,  678. 
Brocbantite,  664,  795. 
Bromargyrite,  116. 
Bromic  silver,  116. 
Broinite,  116. 
Bromlite,  698. 
Bromsilber,  116. 
Bromyrite,  116. 
Brogniardite,  90. 
Brogniartin,  627. 
BroDgnartine,  664. 
Bronzite,  208;  215,  508. 
Brookite,  164. 
Brosite,  Brossite,  682. 
Brown  coal,  755. 

iron  ore,  169. 

hematite,  169. 

ochre,  169. 

spar,  682 ;  685,  686. 
Briicknerellite,  748. 
Brucite,  175;  368. 
Brushite,  552. 
Buoaramaogite,  741. 
Buchokite,  373. 
Bucklaodite,  286. 
Bubrstone,  196. 


Bunsenite,  184. 
BuQtbleierz,  535. 
Bimtkupfererz,  44. 
BQratite,712. 
Bustamite,  226. 
Butterroilcherz,  116. 
Butyrelllle,  747. 
Butyrile,  147. 
Bjasolite,  234. 
Bytownlte,  340. 

Oabode,  see  Hydr.  Phosphate 

of  Alamma  and  Lime,  687. 
Cabrerite,  661. 
Cacholong,  199. 
Cacozenite,  Caooxene,  684. 
Cadmia,  407. 

Cadmium,  Sulphuret  ot,  69. 
Cadmium-blende,  59. 
Cairngorm  stone^  198. 
Calaite,  580. 
Calamine,  407 ;  692,711. 

Electric,  407. 

Green,  712. 
Calamite,  238. 
Calaverite,  796. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Calcedoine,  194. 
Calcimangite,  678. 
Calcinitre,  693. 
Calciocelestite,  620. 
Calcioferrite,  578. 
Calcite,  670,  796. 
Calo-sinier,  680. 
Calcouranite,  686. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  672. 
Callais,  680. 
Calomel,  HI. 
Calstronbarite,  616. 
Calyptolite,  273. 
Campylite,  637. 
Canaanite,  220.  322,  80S. 
Cancriuite,  329. 
Candite,  147. 
CanehUtein,  266. 
Cannel  Coal,  766. 
Cantonite,  88,  84. 
Caoutchouc,  Mineral,  34. 
Capillary  pyrites,  66. 
Capilloee,  66. 
Capnite,  692. 
Caporcianite,  399. 
Carboc^rine,  709. 
Carbonado,  22. 
Carbon  diamantalre,  22. 
Carbuncnlus,  138,  147, 866. 
Carchedonius,  266. 
Carinthmo,  236. 
Ciffmenite,  62. 
Carmlnite,  646. 


Oarminspath.  546. 

C«maUite,  llS. 

Camat,474. 

Canatite,  844. 

Camelian,  194. 

Carolathine,  420. 

Carpholite,  419. 

Carphosiderite,  661. 

CarphostUbite,  424. 

Carrara  Marble,  680. 

OarroUite,  69. 

Cassinite,  856. 

Cassiterite,  167,  796. 

Cassiterotantalite,  614. 

Castehiaudite,  628. 

Castellite,  386. 

Castillite,  46. 

Castor,  229. 

Catapleiite,  401. 

Cataspilite,483;  30L 

Catilinite,  796. 

Cat'8-eye,  193 ;  640. 

Oavolinite,  327. 

Cawk,  616. 

Celadonite,  463. 

Celestite,  Celestine,  619;  677. 

Celestobarite,  617. 

Centrallassite,  796. 

Cerargyrite,  114. 

Cerasine,  Cerasite,  120,  708. 

Cerine,  285. 

Ccrinite,  445,  796. 

Cerinstein,  413. 

Cerite,  418. 

Cerium,  Carbonate,  709. 

Fluorid,  126. 

Silicate,  418. 
CeroUte,  470. 

Cerozydulkohlensaures,  709. 
Cerussite,  Ceruse,  700. 
Cervantite,  187. 
Ceylanite,  Ceylonito,  147. 
Chabazite,  Chabasie.  4S4. 
Chalcanthite,  648 ;  646. 
Chalcanthum,  646. 
Chalcedony,  194. 
Chalchihuitl  293. 
Chaldtcs,  645. 
Chalcodte,  62. 
Chalcodite,  460. 
Chalcolite,  685;  686. 
Chaloophfldte,  667. 
Chalcophyllite,  671. 
Chalcopyrite,  65. 
Chalcosine,  62. 
Chalooetifaite,  86. 
Chalcotrichite,  133. 
Chalilite,  424. 
Chalk,  679. 
Chalkosiderit,  583. 
Chalkosin,  62. 
Chalybite,  688. 
Chamasite,  16. 
Chamoislte,  611. 
Ohanarcillite,  36. 


Digitized  by  VjOOQIC 


OSSnESAL  IBDXZ* 


811 


Ohatbamito,  tO. 
Gfaauz  arseniat^e,  544. 

borate  silioeuae,  380. 

carbonate  670,  682. 

fluatee,  128. 

phosphate  530. 

8ulfatee621;  637. 
Chelmsfordite,  319. 
Chenevizite,  588. 
Chenocoprolite,  798. 
Cherokine,  535. 
Chert^  195. 
Oheaterlite,  852. 
Cheesy  copper,  715. 
Gbessylit^  715. 
Chiastolite,  871. 
ChUdrenite,  579. 
Ghileite,  612;  169. 
Chilenite,  86. 
Chjltonite,  t;.  Prehnite. 
Chimborasite,  694. 
Ghiolite,  128. 
Ghiviatite,  86. 
Ghladnite,  208. 
Chloanthite,  70. 
Cblor-apatite,  531. 
ChlorastroUte,  412. 
Chlorite,  497.  « 

ferragineoBe,  497. 
CWoritold,  504. 
Chloritspath,  504. 
Ohiorkalium,  111. 
Oblormerkur,  111. 
Chloromelan,  503. 
Ohloropal,  461. 
Chloroplueite,  510. 
Ghlorophane,  123. 
Chlorophanerit,  462. 
Chlorophyllite,  801,  485. 
Chlorospinel,  147. 
ChlorqueokBilber,  111. 
ChlorsUber,  115. 
Chlorepath,  120. 
Chodneffite,  128. 
Cbondraraenite,  562. 
Chondrodite,  863. 
Ohonicrite,  494. 
ChrismatiDe,  Chriamatite,  728. 
ChriBtiaiiite,  387,  438. 
Christophito^  48. 
Ghrombleiflpath,  629. 
Chromchlorit,  495. 
GhromeisensteiB,  158. 
Chrome  oohre,  510. 
Chromg^immer,  309. 
Chromic  iron,  158. 
Chromite,  153. 
Chromoferrite,  168. 
Chromphosphorkiipferbleispath 

631. 
ChryoUth,  126. 
Chrysoberyl,  155,  796. 
ChrysocoUa,  402 ;  597,  718. 
ChrysoHto,  256;  272,  867,  376, 
530,  790. 


GhrysoKte,  Titanifbrous,  255. 

White)  256. 

Iron,  258. 

Iron-manganese,  259. 
Chryaophane,  508. 
Chrysopiase,  194^  246. 
Chrysopraae  earth,  510. 
Chrysotile,  465. 
Chuichite,  555. 
Chusite,  258. 
Cimolite,  457. 
Cinnabar,  55. 
C^nnamon-etone,  266. 
apolino,  678. 
Cirrolite,  579. 
Claudetite,  796. 
ClaasthaUte,  42,  796. 
CUy,  478,  ela 
Clayite,  108. 
Cleavelandite,  348. 
Cleiophane,  48. 
Clingmanite,  506. 
Clinkstone,  859. 
dinoclaae,  Clinodasite,  570. 
Clinochlore,  497;  604. 
Clino5drit,  101. 
Clintonite,  508. 
Cluthalite,  483. 
Coal,  Mineral,  768. 

Boghead,  742,  755. 

Brown,  755. 

Cannel,  755. 
Cobalt,  Arsenate  of;  558. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gri8,70. 

ochro,  558. 

oxidd  noir,  181. 

Red,  558. 

Sulphate,  647. 

Sulphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  558. 
Cobalt  glance,  71. 
Cobaltine,  Coboltite^  71. 
Cobaltpmioa,  558. 
Cobalt  pyrites,  68. 
Cobalt  vitriol,  647. 
CoGoinite,  117. 
CocooUte,  214. 
Coke,  754. 
Colestm,  619. 
CQnyrite,420;  476. 
Collyrinm,  478. 
Colophonite,  268. 
Columbite,  515. 
Comptonito,  424. 
Conarite,  405. 
Condrodite,  868. 
Condttirite,  86,  797. 
ConfoIenBite,  459. 


Coniohakiite,  565. 
Conite,  682. 
Connellite,  627. 
Cookeite,  489. 
Copal,  Fossil,  789. 
Copaline,  Copalite,  739. 
Copiapite,  655;  656. 
Copper,  14. 

Antimonial,  85. 

Arsenate,  562,  664,  667. 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  716. 

Chlorid,  121,  122. 

Chromate,  680. 

Emerald,  401. 

Gray,  101. 

Indigo,  83. 

Muriate,  121. 

Oxyehlorid,  121,  122. 

Ozyd,  133,  186. 

Phosphate,  563,  568. 

Purple,  44. 

Pyritous,  65. 

Bed,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato-ohlorid,  627. 

Sulphurot,  52;  44,  65,  88. 

Vanadate,  611. 

Variegated,  44. 

Vitreous,  52. 
Copper  and  lead,  Selenid  otj  43 
Copper  froth,  v.  Tjrd&Xid. 
Copper  glance,  52. 
Copper  green,  402. 
Copper  mica,  571. 
Copper  nidcel,  60. 
Copper  ore,  136. 

Blue,  715. 

Emerald,  401. 

Green,  713. 

Octahedral,  188. 

Velvet)  666. 

YeUow,  65. 
Copper  pyrites,  65.     \ 
Oopper-uranite,  585.' 
Copper-vitriol,  648. 
Copperas,  645. 

Soda)  9.  Jarosita 

Potash,  9,  Jarosite. 

White)  650. 

Yellow,  665. 
Copperasine,  660. 
Coprolites,  534. 
Coquimbite,  650. 
Coradte,  154. 
Corallinerz^  55. 
Cordierite,  299. 
Corindon,  137. 
Cornaline,  194 
Comeine,  240. 
Corneous  lead,  703. 
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Cornubumitei  v,  Fekite. 
t'ornwallite,  569. 
CorsUyte,  235. 
CoruDdeUit«,  606. 
Coniodophilice^  604. 
Corundum,  137. 
Coiynite,  74. 
CoBalite,  797. 
CotUite,  353. 
Cotunnite,  117. 
Couzeranite,  326. 
CovelliDe,  Covellite,  83. 
Craie  de  Bian90D,  45. 
Credneiite,  166. 
Crichtonite,  148. 
Criptomorphite,  599. 
Crispite,  159. 
CrisUanite,  337. 
Crocslite,  426. 
Crocidolite,  243. 
Croooite,  Grocouite,  62& 
CroDstedtite,  503. 
Croee-Stone,  371. 
Crucile,  371. 
'  Cryolite,  126,  797. 
Cryopbyllit*,  816. 
Cryptolite,  629. 
Cryptoline,  Cryptolinite)  762. 
CrystaUufl)  189. 
OubaD,  Cubanite,  66. 
Cube  ore,  578. 
Cube  spar,  621. 
Cubizit,  432. 
Cuboite,  432. 
Cui?re  arseniat^  564,  671. 

arsenical,  36. 

carbonat^  713,  715. 

gria,  101. 

bydroailioeox,  402. 

jaune^  65. 

muriatd,  121. 

natii;  14. 

ozid^  roage,  133. 

pboepbaie,  563,  668. 

pyriteoz,  65. 

pyriteux  hepatique,  44. 

aeleni^  89,  46. 

spiciforme,  52. 

BuUat4  648. 

sulfur^,  52. 

sulfur^  argentif^  54. 

yanadat^  611. 

yeloutd,  666. 

yitreux,  52. 
Cumengite, 

Cummingtonite^  284;  225. 
Cnpreine,  53. 
Cupreous  anglesite,  668. 

mang^eee,  181. 
Cuprite,  188. 
Cuproplumbite,  42. 
Cuproscheelite^  606. 
Guprouranite,  585. 
Cyanite,  875. 
Cyaneufl^  331. 


Cyanochroite,  649. 
Cyauolite,  797. 
Qrauosite,  Cyanoaei  648. 
C^anotrichite,  666. 
Cydopeite,  216. 
C^dopite,  840. 
Gymatolite,  455. 
(^mopbane,  155. 
C^rprine,  276. 
(^rite,  52. 
Qrrtolite,  275. 

Dalamite,  78. 

Daleminsite,  51. 

Damourite,  487. 

Danaite,  78. 

DanaUte,  265. 

Dauburite,  299. 

Dannemohte,  284. 

Daourite,  365. 

Darwiuite,  37. 

Datholite,  DatoIIte,  380. 

DatoUtb,  380. 

Davidsonite,  245. 

Davite,  649. 

Dayyue,  I>ayina,  827. 

Decbenite,  609. 

Degeroite,  489. 

Delanovite,  459. 

Delawarite,  85& 

Delesaite,  497. 

Delphioite,  181. 

Delvauzite,  Belyauzene,  683: 

588. 
Demidoffite,  402. 
Demaut,  21. 
Demantspath,  138. 
Dendracbate^  195. 
Derbysbire  spar,  128. 
Dermatin,  471. 
Deedoizite,  609. 
Desmin,  441,  442. 
DeyUline,  666. 
Deyonite,  575. 
Deweylite,  469. 
Diabaae,  240;  848. 
Diabase  Poipbyry,  843. 
Diadasite,  210. 
Diadodiile,  588. 
Diagonite,  445. 
Diallage,  Green,  215,  286. 

Hydrous,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
Diallogite,  691. 
Diamant,  21. 
Diamond,  21. 
Dianite,  516. 
Diapborite,  v.  Allagite. 
Diaspore,  168. 
Diastatite^  235. 
Diobroite,  299. 
Didrimite,  811. 
Didymite,  811. 
Digenite,  52. 


Dibydrite^  566L 
DillenbttiKlte,  402. 
DiUnite,  42L 
Dimagnetite,  151. 
Dimorpbite,  Dimorphiiie,  28. 
Dinite,  736. 
Diopside^  214. 
Dioptase,  248,  401. 
Dioryte,  240;  351. 
DioxyUte,  628. 
Dipbanite^  507. 
Diploite,  337. 
Dipyre,  326. 
Discraaite,  85. 
Disomose,  73. 
Distenite^  508. 
Diathene,  375. 
Ditroytet  828. 
Dog-Tootb  Spar,  672. 
Doleryte,  843. 
Dolomite,  681 ;  666. 
Dolomite  sinter,  708. 
Domejkite,  86,  797. 
Donacaiigyrite,  93. 
Dopplespatb,  677. 
Dopplerite,  749;  747. 
Doranite^  436. 
Dreeite,  626. 
Dreelite,  626. 
Dry-bone,  692. 
Dudctownite,  68. 
Dufrenite,  688. 
Dufrenoyaite,  92;  87,  90. 
Dumasite,  608. 
Dunyte,  258. 
Dyoxylite,  628. 
DyBdasite,  398. 
Dyscraaite^  35. 
Dyskolite^  tr.  Saussarita 
Dysluite,  149. 
DysodUe,  746. 
l^ssnite,  227. 
Dyssyntribite^  479. 

Eartby  ratlatnine,  711. 

oobalt,  181. 

manganese,  181. 
Eddforaite,  212. 
Edelith,  410. 
Edenite,  285. 
Edingtonite^  417. 
Edwardaite,  539. 
Egeran,276. 
EhMte,  56& 
Ebrenbergite,  458. 
Eisen,  G^egen,  15. 
Eiaenapatit^  543. 
Eiflenalaun,  654. 
Eisenblan,  556,  572. 
Eisenbliitbe,  694. 
Eiaendilorid,  118. 
Biaendaorit^  497. 
EisendutMn,  153. 
Bisenerde,  Blaue^  572. 

arune,  392. 
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Eisenerz,  Trappisches,  148. 

Eisenerz,  Hystatisches,  143. 

Eisenglanz,  140. 

EiBeDgUmmer,  140,  666. 

Eisengynmite,  470. 

Eisenkies,  62. 

Bhombischer,  75. 

Eisenkiesel,     v.     Ferruginous 
Quartz,  193. 

Eisenkobalterz,  70. 

Eisenmulm,  150. 

Eisennatrolitb,  426. 

Eisennickelkies,  47. 

Eisenopal,  v,  SemiopaL 

Eiseuozyd,  140. 

EiseDOxydhjdrat,  167, 169, 172. 

Eiaenozyd,  Schwefelsaures,  666, 
657,  660. 

Eisenpecherz,  64,  643. 

Eisenperidot,  258. 

Eisenplatin,  11. 

Eisenphyllit,  556. 

Eisenrahm,  172. 

EisenresiD,  718. 

Eisenrose,  143. 

EisenrutQ,  169. 

Eisensinter,  589. 

Eisenapatb,  688. 

Eisenstasafurtit,  696. 

Eisensteimnark,  474. 

Eisentitau,  143. 

Eisenvitriol,  657. 

Eisapath,  355. 

Eisstein,  126. 

Ekebergite,  824. 
Ekmanuite,  490. 

Elffiolite,  327. 
Elasmose,  44,  82. 
Elasmosine,  82. 
Elaterite,  784. 
Electrum,  3,  740. 
Elbujarit,  419. 
Eliasite,  175. 
Ellagito,  480. 
Embolite,  115. 
Embritbite,  99. 
Emerald,  246. 
Emerald  nidcel,  710. 
Emeraude,  245. 
Emeril,  139. 
Emery,  138. 
Emorylite,  606. 
Emmonite,  699. 
Emplectite,  86. 
Enargite,  107,  797. 
Enoeladite,  600. 
Endellionite,  96^ 
Engelhardite,  273. 
Enstatite,  208. 
Epbesite,  607. 
Epichloriix),  493. 
Epidosyte,  284. 
Epidote  Group,  281 ;  290. 
Epiglaubite,  664. 
Epipbospborite,  635. 


EpistQbite,  443. 
Epsom  salt,  EpsomitOi  643. 
Erbsenstein,  679. 
Ercinite,  439. 
Erdkobalt,  181. 
Brdbarz,  784 
Erdmannite,  285,  414. 
Erdol,  723. 
Erdpecb,  761. 
Erdwacbs,  782. 
Eremite,  689. 
Erinlte,  569 ;  459. 
Erlan,  Erlanite,  797. 
Ersbyite,  861. 
Erubescite,  44. 
Eruaibite,  660. 
Erythrine,  658. 
Erythrite,  558;  852. 
Escherite,  281. 
Eamarkite,  301,  880,  485. 
Essonlte,  266. 
Etain,  natif,  17. 

oxyd6,  167. 

sulfur^  68. 
Eucairite,  89,  797. 
Eucbroite,  666. 
Euchysiderite,  v.  Pyroxene. 
Euclase,  879. 
Eucolite,  248. 
Eudialyte,  Eudyalite,  248. 
Eudnopbite,  433. 
Eugenesite,  v.  Selenpalladite. 
Eugenglanz,  107. 
Eukairite,  39. 
Eukamptite,  807,  487. 
Euklas,  879. 
EukoUte,  249. 
Eulysyte,  269. 
Eulytine,  Eulytite,  391. 
Eumanite,  166. 
Euosmite,  743. 
Eupbymte,  488. 
Eupyrchroite,  580. 
Euaynchit,  609. 
Euxenite,  521. 
Euzeolith,  443,  444. 
Evanaite,  585. 
Exantbalose,  687. 
Exitdle,  Exitelite,  184. 

Fadererz,  91. 
Fablerz,  FabUte,  100. 
Fahlunite,484;  301. 

Hard,  299. 
Fargite,  426. 
F^ux)elite,  424. 
Faaciculite,  240. 
Faserkiesel,  378. 
Faserzeolitb,  426. 
Faasiute,  216. 
Faujasite,  483. 
Fauserite,  646. 
F^iyalite,  268. 
Featber  alum,  654. 
Featber  ore,  91. 


Federalaun,  664. 
Federerz,  91. 
Feitsui,  293. 
Feldspar  Group,  336. 
Feldspar,  Blue,  672. 

Common,  352. 

Labrador,  841. 

Potasb,  362. 

Soda,  848. 

lime,  341. 

Glassy,  852. 
Feldstein,  852. 
Felsite,  349,  852. 
F^lsobanyite,  662. 
Feldspatb,  852. 

apyre,  371. 

tenaoe,  v.  Saussurite. 

naor^,  362. 
Fer  azur^  556. 

arseniat^,  678. 

arsenical,  76,  77,  78. 

carbonate,  688. 

chromat^,  163. 

bydro-ozid^,  169. 

natif,  16. 

oligiste,  140. 

ozid^,  140. 

oxidul^^  149. 

magnetique,  149. 

muriate,  118. 

pbospbat^  656. 

speculaire,  140. 

sulfate,  657 ;  646. 

sulfur^,  57,  62. 

sulfbr^  magnetique,  58. 
Ferberite,  604. 
Fergusonite,  624. 
Ferrocaldte,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  614. 
Ferrotitanite,  S90. 
Fettbol,461. 
Fettstein,  827. 
Feuerblende,  98. 
Feuerstein,  196. 
Fibroferrite,  656. 
FibroUte,  378. 
FichteUte.  735. 
Ficinite,  590. 
Fieldite,  104. 

Figure-stone,  480 ;  483,  462. 
Fiorite,  199. 
Fireblende,  93. 
Fiscbaugenstein,  416. 
Fisdberite,  582. 
Flexible  silyer  ore,  66. 
Fliegenstein,  v.  Arsenic; 
Flint,  196. 
Flintkalk,  682. 
Float-stone,  199. 
Flockeuerz,  v.  Mimetlte. 
Flos  ferri,  694. 
Flos  sucdni,  748. 
Flnoerine,  126. 
FlueUite,  126. 
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Fluccerine,  126. 
Pluocerite,  126. 
Fluochlore,  612. 
Fluor-apatite,  531. 
Fluor,  Ruorite,  123. 
Fluor  Spar,  123. 
Flussspath,  123. 
Foliated  tellurium,  82. 
Fontaiuebleau  limestone,  678. 
Forbesite,  560. 
Forsterite,  256. 
Foumetite,  42. 
Fowlerite,  226. 
Franoollte,  530. 
Franklinite,  162. 
Fraueuglas,  v.  Mica. 
Freibergite,  101. 
Freieslebenite,  93. 
Fritzscheite,  687. 
Frugardite,  276. 
Fucbsite,  309. 
Fuller's  Earth,  468,  473. 
FuUonite,  v.  Onegite. 
Funkite,  216. 
Fuscite,  319. 

Gabronite,  824. 

Qadolin,  Gadolinite,  293 ;  285. 
Gagates,  760. 
Gahnite,  149;  147,  276. 
Galactite,  426. 
Galapektit,  473,  475. 
Galena,  Gkilenite,  40. 
Galenooeratite,  708. 
Gallicinite,  647. 
Gallitzenstein,  647. 
Galmej,  407. 
Gamsigradite,  236. 
Ganomatite,  798. 
Gansekothig-erz,  798. 
Gtoramanticus,  265. 
Garnet,  266. 

Bohemian,  267. 

Oriental,  267. 

Tetrahedral,  264. 

"White,  884. 
GamsdorfBte,  661. 
Gay-Lussite,  706. 
Gearksutite,  180. 
Gedrite,  281. 
Gehlenite,  370. 
Gtoierite,  77. 
G^krosstein,  621. 
Gelbantimouerz,  187. 
Gelbbleierz,  607. 
Gelbeisenerz,  655,  660. 
Gelbeisenstein,  174. 
Gelberde,  172. 
Gelberz,  81. 
Gelfera,  v,  Ohaloopyrite. 
Genthite,  471. 
Geooerellite,  748. 
Geooeric  Add,  748. 
Geocerite,  738. 
Geomyridte,  789,  798. 


Greocronite,  105. 

Georetinic  Add,  748. 

Gersdorffite,  72,  798. 

Geyserite,  199. 

Gibbsite,  177. 

Gibraltar  Stone,  680. 

Giesedrite,  479;  829. 

GifUries,  78. 

GigantoUte,  480;  801,  486. 

Gilbertite,  798. 

GiUmgite,  492. 

Giobertite,  686. 

Girasol,  198. 

Gismondiue,  Gismondite,   418, 

798. 
Glagerite,  476. 
Glance  copper,  52. 
Glanzarsenikkies,  77. 
Glanzbraunstein,  162. 
Glanzkobalt,  71. 
Glaserite,  615. 
Glaserz,  Glanzerz,  88. 
Glaskopf;  140. 
Glasspat,  123. 
Glaubapatite,  585 ;  554. 
Glauber  salt,  686. 
Glauberite,  627. 
Glauoodot,  80 ;  81,  798. 
Glaucolite,  319. 
Glauconite,  462. 
Glauoophane,  244. 
Glaukosiderit,  566. 
Glimmer,  802,  309. 
Glinkite,  256. 
Globosite,  584. 
Glockeriie,  662. 
GlossecoUite,  475. 
GlottaUte,  417. 
Gmelinite,  486 ;  437. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
Goldtellur,  81. 
Gongylite,  480. 
Goshenite,  245. 
Goslarite,  647. 
Gothite,  169. 
Gotthardite,  92. 
Grahamite,  758. 
Gramenite,  461. 
Grammatite,  288. 
Grammite,  v.  WoUastonitc. 
Granat,  265. 
Granatite,  388. 
Granite,  359. 
Granulyte,  852. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  600. 

Graubraunsteinerz,  165,  170. 
Grauerz,  v  Galena. 
Graukobalterz,  47. 
Graugiltigerz,  101. 


Graukupferen,  v.  Tennantxte. 
Graulite,  644. 
Graumanganerz,  165,  170. 
Grausilber,  v.  Selbita 
Grauspiessglancerz,  29. 
Grauspiessglaserz,  29. 
Gray  antimony,  29. 

copper,  100. 
Green  diallage,  215,  285. 

earth,  462,  468. 

iron  ore,  683. 

lead  ore,  535. 

malachite,  713. 

vitriol,  646. 
Greenlandile,  516. 
Greenockite,  59. 
Greenovite,  883. 
Grenat,  265. 
Grenatite,  3S8. 
Grengesite,  50  L 
Groppite,  486. 
Groroilite,  181. 
GrosBularite,  266. 
Grothite,  386. 
Grunauite,  47. 
Grunbleiere,  535,  587. 
Griineiflenerde,  583. 
GrUneisenstein,  683. 
Grunerde,  462,  463. 
(Jrtinerite,  234. 
Guanite,  551. 
Guano,  635. 
Guarinite,  383. 
Guayacanite,  107. 
Gummierz,  179. 
Gummispath,  577. 
Gummite,  179,  476. 
Gurhoflan,  Gurhoflte,  682. 
Gurolite,  398. 
Guyaquillite,  745. 
Gymnite,  469. 
Gyps,  637. 
Gypsum,  637. 
GyroUte,  398. 

Haarkies,  56;  75. 
Haarsalg,  644. 
Hsemachates,  195. 
Hffimatooonite,  676. 
Hematite,  140. 
Hafiiefjordit,  846. 
Haidingerite,  552 ;  86. 
Halr^salt,  644. 
Halbazurblet,  v,  Caledonitei 
Halbyitriolblei,  628. 
HaHte,  112. 
Bamte,  698. 
HaUoylite,  475. 
Halloysite.  475. 
Halodialzit,  121. 
Halotrichine,  654^ 
Halotrichite,  654;  64A. 
Hammochiysos,  302. 
Hampehirite^  457. 
Harmotome^  489,  799. 
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Harringtoniie,  480. 
Harrisite,  63. 
HArtbrannstein,  163. 
HartiQ.  742. 
Hartite,  736. 
Hartkobalten,  71. 
HaitmangaDen,  180. 
Hartmannito,  61. 
Hartspat,  371. 
Hatchettite,  Hatchettine,  731; 

728. 
Hauerite,  64. 
HausmaimUe,  162. 
Hau jne,  HauTnite,  832 ;  333. 
Haydenite,  4S4. 
HajesiDe,  699 ;  697. 
Haytorite,  196;  882. 
Heayy  spar,  616. 
Hebetine,  262. 
Hecatolite,  364. 
Hedeobergite,  216. 
Hedjphane,  637. 
HelioUte,  366. 
Heliotrope^  194. 
HellefliDta,  349,  868. 
Helminth,  602. 
Helvetan,  801. 
Helvin,  Helvite,  264. 
Hematite,  140 ;  167,  799. 

BUck,  180. 

Brown,  172. 
Hemichaldt,  86. 
Hemimorphite,  407. 
Hepatinen,  188,  402. 
Hepatite,  616. 
Heradion,  149. 
Ilefcynite,  148, 
Herderite,  646. 
Hermannite,  226. 
Hermesite,  101. 
Herrerite,  692. 
Herechelite,  437. 
Heasenbergite,  762. 
Heasite,  60. 
Heterodin,  163,  226. 
Heteromerite,  276. 
Heteromorpbite.  91. 
Heteroflite,  642. 
Healandite,  444;  443. 
Hielmite,  619. 
Highgate  resin,  739. 
Uimbeerspath,  691. 
Hirdne,  Uirdte,  747. 
Hisingerite,  489. 
Hialopite,  468,  678. 
Hitdicockite,  677. 
Hoemesite,  666. 
HoeveUt,  HoTellit^  111. 
Hogaoite,  426. 
Hohlspatb,  371. 
Holmesite,  v.  Seybetita. 
Hobnite,  608. 
Hol£,  Bituminteet,  766. 
Hokkupreren,  664 
Holsopal,  V.  Wood  OptL 


Homidilin,  67. 

Honej-stone,  Honigstein,  760. 
Hopeite,  644. 
Homblei,  703. 
Hornblende,  232. 
Homerz,  114. 
Homfels,  196. 
Hommangan,  227. 
Horn  quicksUyer,  111. 
Horn  silver,  1 14^ 
Homstone,  196. 
Horse-flesh  ore,  44. 
Hortonite,  222. 
Hooghite,  179. 
HooiUe,  764. 
Houille  papjrac^  746. 
Hovite,  709. 
Howlite,  698. 
Huascolite,  42. 
Hiibnerite,  603. 
Hudsonite,  216. 
Humboldtine,  718. 
Humboldtilite,  280. 
Humboldtite,  380. 
Humite,  863. 
Hunterite,  457. 
Hureaulite,  661. 
Huronite,  341  ;  301,  485. 
Hnjssenite,  799. 
Hverlera,  478. 
Hvefsalt,  654. 

Hyacinth,  188,  266,  274,  276. 
Hyalite,  199. 
Hyalomelan,  246. 
Hyalophane,  346,  799. 
Hyaloeiderite,  266. 
Hyblite,  484. 
Hydrariillite,  177,  680. 
Hydraulie  limestone,  676,  679. 
Hydroapatite,  536. 
Hydroborocaldt,  699. 
Hydrobucholzite,  799. 
Hydroboradte,  696. 
Hydrodilore,  612. 
Hydrodolomite,  708. 
Hydrolanthanit,  709. 
Hydrohnroatito,  167. 
Hydrolite,  436. 
HydromagnMite,  707. 
Hydromagnocaldt,  708. 
Hydrooickdmagnesite,  707. 
Hydrophane,  199. 
Hydrophite,  470. 
Hydropit,  226. 
HydrosiUdte,  799. 
Hydrous  antbophylllte,  176. 
Hydrosteatite,  463. 
Hydrotalc,  495. 
Hydrotaldte,  178,  799. 
Hydrotephroite,  260. 
Hydrosindte,  711. 
Hypargyrite,  88. 
Hyperathene,  209 ;  316. 
Hypochlorite,  393. 
Hyper}  t«,  843. 


Hyposclerite,  349. 
Hypoetilbite.  441. 
Hypoxanthite,  800. 
Hystatite,  148. 

laspachates.  196. 
laspis,  194 
Iberite,  481 ;  801. 
Ice,  186. 
Ice  spar,  366. 
Iceland  spar,  677. 
Ichthyopbthalmite,  416. 
Idocraae,  276. 
Idrialine,  Idrialite,  788. 
Iglesiasite,  700. 
IgUte,  Igloite,  694. 
Ildefonsite,  616. 
Illuderi^  290. 
Ilmenite,  143;  626. 
Ilmenonitile,  159. 
Ilvaite,  296. 
Indianite,  837. 
Indioolite,  366. 
Indigo  copper,  88. 
Inolite,  680. 
Iodic  sUver,  117. 

quicksilFer,  117. 
lodite,  117. 
lodquecksilber,  117. 
lodsUber,  117. 
lodyrite,  117. 
lolite,  299. 

Hydrous.  801,  484. 
Iridium,  Native,  12. 
Iridosmine,  12. 
Irite,  164. 
Iron,  16. 

Arsenate,  678. 

Antimonial    sulphurel,    $ 
Berthierite. 

Arsenical,  76,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  o(  24. 

Cbloridof;  118. 

Chromic,  168. 

Oolumbate,  614,  616. 

Cupreous  arsenate,  674. 

Diarsenate,  689. 

Hydrous  oxyds,  169. 

Magnetic,  149. 

Meteoric,  10. 

Native,  16. 

Oligist,  140. 

Oxalate,  718. 

Oxyd,  140. 

Oxydulated,  149. 

PhosphatM,  683,  684,  656. 

SUicates,  268,  611. 

Sulphate,  646.  eta 

Salphid,  Sulphuret,  67,  66 
62. 

Tantalate,  614. 

Tltaniferoos,  143. 

TuDgsute^  601. 
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Iron  and  Manganese  Tongstate, 

60U 
Iron  alum,  664. 
Iron  earth,  Blue,  656. 
Iron  natrolite,  426. 
Iron  ore,  Argillaceous,  141, 172. 

Arsenicated,  678. 

Axotomous,  143. 

Bog,  169, 172, 174, 178. 

Brown,  172;  169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,  588. 

Jaspery,  141. 

Lenticular,  141. 

Magnetic,  149. 

Micaceous,  140. 

Ochreous,  140, 169.^ 

Octahedral,  149. 

Pitchy,  689. 

Red,  140. 

Sparry,  688. 

Specular,  140. 

Titaniferoua,  143. 
Iron  pyrites,  62. 

Magnetic  58;  67. 

White,  75. 
Iron  rutile,  169. 
Iron  sand,  143,  149. 
Iron  sinter,  575. 
Ironstone,  Clay,  141,  169,  688. 

Blue,  556. 

Brown,  172. 
Iserine,  Iserite,  144, 145. 
Isophane,  v.  Franklinite. 
Isopyre,  892. 
Itabiryte,  141. 
Itacolumyte,  22,  195. 
Ittnerite,  883. 
Ivaarite,  891. 
Ixiolite,  514. 
Ixolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  288 ;  290,  292. 

Jade  tenace,  290. 

Jadeite,  292. 

Jalpaite,  89. 

Jamesonite,  90,  800. 

Jargon,  272. 

Jarosite,  660. 

Jasper,  196. 

Jaulingite,  800. 

Jayet,  v.  Jet. 

Jefferisite,  494. 

Jeffersonite,  216. 

Jelletite,  268. 

Jefreinoffite.  276. 

Jenkinsite,  470^ 

Jenzschite,  201. 

Jet,  760. 

Jewreinowite,  276. 

Johannite,  666. 

Johnite,  580. 

Johnstonite,  40. 


Jollyte,  492. 
Jordanite,  88. 
Joseite,  81. 
Joeraite,  681. 
Junckerite,  688,  697. 
Jurinite,  164. 

N.B. — Many  names  spelt  with 
an  initial  K  in  German,  begin 
with  C  in  English. 

Kaiuit,  642. 
Kakochlor,  181. 
Kakoxene,  584. 
Kalait.  580. 
Kalamit,  283. 
Kalchstein,  670. 
Ealialaun,  652. 
Ealifeldspath,  362. 
Ealinite.  652. 
Ealiphite,  172. 
Kalisalpeter,  592. 
Kalisalzsaures,  111. 
Ealisulphat,  615. 
Kalkgranat,  268. 
Ealk-Uarmotome,  488. 
Kalk-Malachit,  716. 
Kalkoligoklaa,  846. 
Kalksalpeter,  698. 
Kalkspath,  670. 
Kallait,  580. 
Eallochrom.  629. 
Kalomel,  111. 
Kalzedon,  194. 
Eammererit,  496. 
Eammkies,  75. 
Eampylite,  537. 
Eanelstein,  266. 
Eaneite,  61. 

Eaolin,  473  ;  324,  846,  861'. 
Eaolinite,  473. 
Eapnikite,  225. 
Eapnidte,  676. 
Eapnite,  692. 
Earelinite,  185. 
Eameol,  194. 
Earpholite,  419. 
Earphosiderit,  661. 
Karphostilbite,  424. 
Karstenite,  621. 
Kassiterit,  157. 
Eastor,  229. 
EaUpleiit,  401. 
Eataspilit,  483. 
Eatzenauge,  193. 
Eatzen-Silber,  302,  464. 
Eausimkies,  76. 
Eeffekilite,  478 
Eeilbauite,  387. 
Eenngottite,  88. 
Eeramohalite,  649. 
Eeraphyllite,  v,  Carinthine. 
Eerargyrite,  114. 
Eerasine,  120,  708. 
Eerasite,  120,  708. 
Eerate,  114. 


Eermes,  Eermesita,  186. 
Eermetome,  186. 
Eerolith,  470. 
Eersantyte,  348. 
Elbdelophan,  143. 
Eiesel,  189. 
Elieseloerit,  413. 
Eieselgalmey,  407. 
Eieselgyps,  621. 
Eieselkupfer,  402. 
Eieselmalachit,  402. 
Eieselmangan,  226. 
Eieselspath,  v,  Albiteu 
Eieselwismuth,  39  L 
Eiesebdnkerz,  407 
Eieserite,  641. 
EUbrickenite,  105. 
EilUnite,  480. 
Eirwanite,  800. 
Eischtimite,  703. 
Elaprottiine,  572. 
Elaprothite,  572. 
Elipsteinlte,  61 L 
Elinoclas,  670. 
Elinochlor,  497. 
Enauffite,  61 L 
EnebeUte.  260. 
Enistersak,  v.  Halite. 
Eobaltarsenikkies,  7a 
Eobaltbescfalag,  558. 
Eobaltbleiglaius,  43. 
Eobaltbluthe,  568. 
Eobaltglanz,71;  68. 
Eobaltkies,  68. 
Eobaltmanganers,  18L 
EobaltDlckelkies,  68. 
Eobalt-Scorodit,  574. 
Eobaltoulfuret  47. 
Eobaltritriol,  647. 
Eobellite,  99. 
Eoboldine,  68. 
Eochsalz,  112. 
Eoelbingit,  284. 
Eohle,  763. 

Eohlensaurer  Ealk,  686. 
EohlenyitriolUeispath,  6S8l 
EokkoKt,  214,  216. 
Eokscharoffite,  242. 
EoUyrit,  420. 
Eolophonit,  268. 
Eonarit,  406. 
Eondroarsenit,  662. 
Eonldialoit,  566. 
Eonigine,  664. 
Eonleinite,  787. 
EonUte,  737. 
Eorite,  484. 
Eorynit»  74. 
Edttigite,  66L 
Eorund,  187. 
Eotschnbett^  497. 
Eoupholite,  410. 
Erablite,  359. 
Erantzite,  741. 
Eraorite,  683. 
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EreittoDite,  149. 
Kremersite,  119. 
Kroutzkristalle,  439. 
Ereuzstein,  489. 
KrisoberU,  155. 
Erisolith,  256. 
Krisuvigite,  664. 
Krodberite,  59. 
Krokalith,  426. 
Krokidolite,  243. 
Krokoit,  629. 
Kryolito,  126. 
Kryptolith,  529. 
Kubizit,  432. 
Kuboit,  482. 
Kiihnite,  544. 
Kuboizit,  434. 
Kupaphrite,  570. 
Eupfer,  Gtodiegen,  14 
Salzsaures,  121. 
Kupferandmonglanz,  85. 
Kupferblelglanz,  42. 
Eupferbleispath,  &63 ;  42. 
Kupferblende,  104. 
Kupforbliithe,  183. 
Kupferdia8j>«re,  568.      j^ 
Kupferfahlerz,  100." 
Kupferglanz,  Kupferglas,  62. 
Eupfi^Iimmor,  571. 
Kupfergj^,  402. 
Kupferhornerz,  121. 
Kupferindig,  83. 
Kupferkiea,  65. 
Kupferlasur,  715. 
Kupferiebererz,  183.      ^• 
KupfermaQganen,  181. 
Eupfernickel,  60. 
KupferpecherZ)  402. 
Eupferphyllit,  571. 
Kapferaammteiz,  666.    -. 
EupferschauiiLMO^^'     * 
Kupferschw&raBj«t3B. 
Kupfferite,  230. 
Eupfer-smaragdf  401. 
Eupfer-uranit,  585.  H 

Eupfer-yitriol,  648.  ? 

Eupferwasaer,  645.  ' 

Eapferwismutherz,  86,  98. 
EupferwifimuthglaiUBi  86. 
Euprein,  52. 
Eiistelite,  9. 
Eyanite,  376. 
Eymatiae,  234. 
Eypholite,  v.  Serpentine. 
Eyrosite,  76. 

Labradorite,  341. 
Labrador  feldspar,  841. 
Labrador  hornblende,  209. 
Lagonite,  600. 
Lagunite,  600. 
Lampadite,  181. 
Lamprophanite,  663. 
Jianarkite,  628. 
Lanoasterite,  707. 


>^:h' 


Longite,  665. 
Lanthanite,  709. 
Lantbanocerite,  413. 
LapiB-lazuli,  331. 
Lapis  OUaris,  451. 
Larderellite,  600. 
Lardite,  v,  Pagodifce. 
Lasionite,  575. 
Lasurfeldspath,  353. 
Lasurite,  715. 
Lasurstein,  831. 
Latialite,  332. 
Latroblte,  837. 
Laumonite,  Laumontita,  399. 
Laurite,  74. 
Layendulan,  560. 
LaTTofflte,  Lawrowiti  216. 
4AZuUte,  572. 
Lazor-Apatitt  530. 
Lead,  17. 

Almninate,  577. 

Antimonial  sulphuiet,  96, 
99. 

Antimonate,  591. 

Argentiferous,  41. 

Arsenate,  637.    %<  •    ^*    *■ 

Blaok,  24. 

Carbonate,  700.  _\k 

Chk>rid,  117.    -li^S    % 

Ghloro-carbonate,  703. 

Ghromate,  628,  630. 

Corneous,  703. 

Cupreous  sulfate,  663. 


.  K    ^preous  sulplkto-oarbon- 
\     -ate,  625. 
«  .  Hydro-aluminous,  677. 

Holybdate,  607. 

Murio-carbonate,  708. 

Natiye,  17. 
%  Ozychlorid,  l«a^l20. 
^V.Ox3?>tl86,l3S,  J 

Phosphate,  536.  '^ 

Selenate,  669. 

Selenids,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sttlphato-carbonate,   625, 
628. 

Sulphato-cfalorid,  627. 

Sulphato-tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulpbid,  Sulphuret  40. 

TeUurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  7(iO. 
Lead  and  Copper. 

Chromate,  630. 

Chromo-phosphate,  681. 
Lead  glance.  40. 
Lead  ochre,  186. 
Lead  ore.  Green,  635,  587. 

Bed,  628. 

White,  700. 
62 


Lead  ore.  Yellow,  607. 
Lead  vitriol  622. 
Leadhillite,  624. 
Leberblende,  50. 
Leberkies,  76 ;  58. 
Leberstein,  616. 
Lecoutite,  635. 
Ledererite,  486. 
Lederite,  383. 
Leedsite,  v. 
Leelite,  853. 
Lehmanite,  290. 
Lehrbachite,  44. 
Lehuntlte,  426. 
Lemnian  Earth,  457. 
Lennilite,  356. 
Lenzinite,  476. 
Leonhardite,  401. 
Leopoldlte,  111. 
Lepidokrokite,  169. 
Lepidolite,  814. 
I^pidomelane,  307. 
ftpolite,  887. 
Lesleyitia^  800. 
Lettsomite,  666. 
Leucanterfie,^^60. 
Leucaugite,  216. 
Leuchtenbergite,  500. 
Leucite,  334*  •.  > 

Leudtophyr,  335. 
Leuoelite,  326,  376.      ^ 
Leuctochlbi  416.  ^^. 
Leuc(^trlte,  743. 
Leuoophanite,  260. 
Leucopyrite,  76. 
Leuzit,  884. 
Leyyne,  Levynite,  431. 
Lhersolyte,  147. 
Libethenite^  563. 
Liebenerite,  479;  829,  568. 
Liebigite,  717. 
lieyrite,  296. 
Lignite,  755. 
Ligurite,  883. 
lilalite,  814. 
Lillite,  493. 
Limbmte,  258. 
Idme,  Arsenate,  554 

Borate,  880,  597. 

BorosUicate,  880. 

Carbonate,  670. 

Fluate,  123. 

Nitrate,  593. 

Oxalate,  718. 

Phosphate,  630. 

Sihcate,  210. 

Sulphate,  621,  687. 

Titanate,  146. 

Tungstate,  605. 
Lime-Malachite,  715. 
Limestone,  678. 

Hydraulic,  679. 

Mag^esian,  681. 
Limnite,  178;  172. 
Limonite,  172. 
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Linarito,  663. 

Linoolnite,  444. 

Lmdackerite,  690. 

Lindsayite,  840. 

liDiu&ite,  68. 

Linseite,  840. 

LinsenerZf  567. 

Linsenkupfer,  567. 

liparite,  123. 

LiroooDite,  667. 

Litheosphonis,  616. 

lithionglimmer,  814. 

lithionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  478,  475,  480. 

Loboit,  276. 

Loganite,  242,  496. 

Lolingite,  77;  76. 

Lomonite,  899. 

LoDchidite,  76. 

Lophoite,  501. 

Lotalite,  216. 

Loweite,  Ldveite,  648. 

Lowigite,  659. 

Loxoclase,  852. 

Lucullite,  Lacullan,  677. 

Lomachalle,  679. 

Lannite,  668. 

Lapua  metallorum,  29. 

Lydmifl,  138,  147. 

Ljdiai)  stone,  196. 

Lyellite,'665. 

Lyncurium,  272,  740. 

Lythrodes,  479. 

Made,  371. 
Madnreite,  216,  863. 
Magneferrite,  152. 
Magnesia,  Pure,  686. 
'  Borate,  596. 

Carbonate,  685. 

Chlorid,  118,  119,  122. 

Fluophosphate,  588. 

FInosilicate,  863. 

Hydrate,  175. 

Hydro-carbonate,  707. 

l^atiye,  176. 

Nitrate,  593. 

Sulphate,  648. 
Magnesia  alum,  668. 
Magnesian  limestone,  682. 

pharmaoolite,  644. 
Magn^sie  hydrat^e,  176. 

carbonat6e,  686. 

nitrate  693. 

phosphate  538. 
Magnesinitre,  593. 
Magnesioferrite,  162. 
Magnesite,  685 ;  456. 
Magneteisenstein,  149. 
Magnetis,  451. 
Magnetic  iron  ore,  149. 
Magnetic  pyrites,  58. 
Magnetite,  149,  800. 
Magnetkies,  68. 


Magnetopyrite^  53. 
Magnofemte,  152. 
Malachite,  Blue,  715. 

Ghreen,  713. 

Lime,  715. 
MalaooUte,  214. 
Malaoon,  Ma]ak<>ti,  275. 
Maltha,  728. 
Malthadte,  45d, 
Mamanite,  642. 
Mandelato,  67a 
Manganalaun,  653. 
Mangan,  KobJensaureB,  G9L 
Manganamphibol«,  £25. 
Manganblend&T  4€. 
Manganepidot«,  285. 
Manganerz,  Grauer,  165,  HO, 

KupferhaHtges,  166. 

Prismatoidiaches,  171, 

Sch  warmer,  163. 
Manganese,    Oxjd,    163,    163, 
166,  16C. 

Hydrous  oijdfi,  163,  170. 
180. 

Arsenlnret,  61. 

Black,  162. 

Bog,  18L 

Carbonate,  691. 
•    Chlorid,  122. 

Cupreous,  181, 

Earthy,  181. 

Gray,  166. 

Phosphate,  641,  6^. 

Bed,  226. 

SiUcates,  235,  260. 

Sulphid,  46,  64. 
Manganese-On?,  BrachjtjpouiL 
168. 

Prismatic,  165. 

Pyraq^dal,  162.  P 

Manganese  alum,  653, 
Manganese  spar,  225. 
Manganglana,  46. 
Mangangranatj  263. 
Manganite,  170. 
Mangankiesel,  2  £5. 
Mangankupferefz,  166. 
Mangankupferozyd,  166. 
Manganocaldt^  697  ;  678. 
Manganopal,  t?.  OpaL 
Manganschaum,  181* 
Manganspath,  69  L 
Marasmolite,  4S, 
Marble,  670. 

Verd-antiquo,  678. 
Marcasite,  75 ;  63,  30Q. 
Marceline,  163,  226. 
Marcylite,  137;   121, 
Marekanite,  v,  Pearlstoue. 
Margarite,  506 ;  43S. 
Margarodite,  4ST  ;  310. 
MariaUte,  326  ■  382. 
Marionite,  711. 
Marl,  679. 
Marmatite,  48. 


MormoHte,  465. 
MartiuBite,  1 12,  64  L 
Maitite,  143. 

MaEvcagnine,  Maacagnite^  635. 
Mj^kdyne,  ti65. 
MaiQuite,  604. 
Massicot,  136. 
MaUockite,  119. 
Mauilite,  V.  LabmdofflAw 
Me4jidite,  667- 
Meerschaum,  456. 
Me^ba&it«,  604. 
MegHbroraitc,  115. 
Mehl-Zeolith,  426,  430, 
Melotiite,  318. 
Mtlflconicft,  136. 
Mclauasphalt,  T53. 
MelandUor,  54S. 
Mflanebym,  744,  750. 
MelaoeUite,  760. 
MelaQgtanz,  r.  Staphanita. 
Melanhydnt.  483. 
Molflflitfi,  267. 
Melauodiroite,  630. 
MelauolJie,  4«0. 
Mel^nteriat  645. 
Molanterite,  646,  SOO, 
Mdilite,  Mellilite,  280;  tia 
Melinite,  477. 
Mclijiophane,  263. 
MeUphanite,  263. 
Mellato  of  alumine^  1^ 
MeUite,  750 
Mdinoie,  607. 
MeloDite,  801. 
Melopeite,  478. 
Mena{2canite^  143. 
Meuakera,  3tt3. 
Meadipitei,  120. 
MeDdutrite^  653, 
Moceghinite^  105. 
Mengite,  525 ;  639. 
Meniiite,  199. 
Meanige,  163. 
MercQre  argental,  13. 

Bulfyr6,  55. 

iodure,  117. 
Mercury,  Andmouite^  HT« 

Amalgam,  18. 

Chlorid,  IIU 

Horn,  111. 

lodid,  117* 

Native.  13. 

Setenid,  56. 

Sulphid,  55. 
Merda  tU  Diavolo,  746. 
MerkurbLeiide.  55. 
Merkun^laiiE,  56. 
MomJten^,  307, 
MesitmBj  MeeiCibe^  667  ;  <3Sp 
MesittDSipatb,  637, 
Mesole,  424. 
MeBoIio,  431, 
MeBollte,  430. 
Meootype,  424,  429.  4$0. 
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tfesotype  epoint^,  416. 
B£e8siDgblathe,  712. 
Kfetabruflhite^  568. 
B£etachlorite,  503. 
B£etaxite,  465. 
Metazoite,  494. 
tfiaayte,  328,  369. 
&iiargnmte,  88. 
^ca  Oroap^  801. 
^ca,  Hexagonal,  804. 

Lithia,  814. 

Oblique,  309. 

Rhombic,  802. 
^ca  dea  peintreB)  24 
fficapiotoria,  24. 
yfica  schist,  859. 
klicaphUit,  371. 
VCicarello,  324. 
ifichaelite,  199. 
if  ichaelaonite,  289. 
klicrobromite,  115. 
iiicroolin,  855. 
If  icrocosmic  salt,  551. 
iOcrolite,  613. 
tfiddletonite,  746. 
lOemite,  682. 
liiesite,  585. 
Ilikroklin,  855. 
tiillerite,  56. 

hfUoachin,  Miloachite,  610. 
tlimefeene,  Mimetite,  587. 
dimeteae,  Mmeteeite,  537. 
dineral  oaoatchouc,  734. 

ooal,  753. 

charcoal,  755. 

oil,  728,  728,  737. 

pitch,  728,  75L 

resin,  789-747. 

tallow,  781. 

tar,  728. 

wax,  727,  730. 
linium,  168;  55. 
Cirabilite,  636. 
lisenite,  615. 
lispickel,  78. 
IiS7,  656;  645,660. 
lizxonite,  325. 
Cocha  Stone,  195. 
fodumite,  71. 
(ohsine,  76,  77. 
lohsite,  143. 
lollit,  672. 
lolochites,  713. 
(olybdaobleispatb,  607. 
[olybd&nglana,  8SL 
lolybdanochre,  185. 
[olybd&nsilber,  82. 
Coljbdateoflead,  607. 
(oljbdate  of  iron,  186. 
(olybdena,  sulphid  ot,  32. 
Colybddne  solf&r^  82. 
Coljbdenite,  82. 
Colybdic  ochre^  185. 

silver,  32. 
lolybdine,  Moljbdite,  185. 


Molysite,  118. 
Honasite^  589. 
Monazitoid,  589. 
Mondstein,  v.  Moonstone. 
Monheimite,  «.  Kapnite. 
Monimolite,  646. 
Monophan,  443. 
Monradite,  221,  406. 
Monrolite,  878. 
Montanite,  668,  801. 
Montioellite,  255. 
Montmartite,  687. 
Montmorillonite,  469. 
Moonstone,  347,  350,  352,  640. 
Morasterz,  172,  174,  178. 
Mordenite,  446. 
Morenosite,  648. 
Moreenetite,  409. 
Mornite,  841. 
Moronoiite,  660. 
Moroxite,  530. 
Moryenite,  489. 
Mosandrite,  295. 
Mossottite,  694. 
Mountain  green,  713. 

oork,234. 

leather,  234. 
Muldan,  853. 
Mailer's  glass,  199. 
Mollerine,  Mullerite^  8^. 
Mullicite,  556. 
Mundic,  62. 
Murohisonite,  852. 
Muriacite,  621. 
Muromontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801. 
Musoovy  glass,  809. 
Mosenite^  v.  Siegmite. 
Mussite,  214,  702. 
MyeUn,  378. 
Mysorin,  715. 

Nacrite,  809;  456,473. 
Nadeleifienen,  169. 
Nadeleis.  100. 
Nadelstein,  694. 
NadelzeoUth,  426. 
Nagyagerens,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Kaphthadil,  734. 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblende. 
Natrocaldte,  677. 
Natrolite,426;  824. 
KatroUte,  Iron,  426. 
Natron,  705. 

alaun,  663. 

salpeter,  592. 
Natroborooaldte,  69a 
Natronspodnmen,  846. 
Naumannite,  39. 
Neoronita,  352. 
Needle  ore,  100. 


Needle  spar,  v.  Aragonite. 

Needlestone,  426. 

Nefeiina,  327. 

Neft-gO,  734. 

Nemalite,  176. 

Neoctese^  574. 

NeoUte,  406. 

Neoplase,  657. 

Neotokite,  491. 

Neotype,  678. 

Nephcdine,  327. 

Nephelite,  327. 

Nephrite,  288;   287,  290,  292, 

801. 
Nephelindoleiyte,  828. 
Nertschinskite,  476. 
NeuroUte,  482. 
Newjanskite,  12. 
Newkirkite,  171. 
NioooUte,  60. 
ITickel,  Antimonial,  61. 

Arsenate,  561 ;  548. 

Arsenical,  60,  72. 

Bismuth,  47. 

Oarbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Qzyd,  134. 

BiUcate,  404,  471,  510. 

Sulphate,  648. 

Solphid,  Sulphuret,  56. 

White,  77. 
Nickel  g^oe,  72. 

green,  560. 

ochre,  660. 

Btibine.  78. 

yltriol,648. 
HHckel  ft  cobalt,  Arsenate  of; 

660. 
Nickel  ft  iron,   Snlphnret   or 

Sulphid  of;  47. 
Nidcelantimonglanz,  73. 
Niokelarsenikglana,  72. 
NkdEelarsenikkies,  72. 
Nickalblathe,  560. 
Nickelglans,  72. 
Nidkel-Gymnite,  471. 
Niokeliferous  gray  antimony,  73. 
NickeUne,  60. 
Nickelkies,  66. 
Nickelocker,  560. 
Nickeloxydul,  184. 
Nickelspiessglanserz,  73. 
Nickelwismuthglanz,  47. 
Nicopyrite,  47. 
Nierenstein,  238. 
Nigrine,  159. 
Niobtte,  516. 
NiphoUte,  128. 
Nitratine,  592. 
Nitre,  592. 
Nltrocaldte,  693. 
Nitromagneaite,  693. 
Nontronite^  461. 
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NoraUte,  236. 
Nordenskioldito,  288. 
Nordmarkite,  389. 
Nosean,  Nosin,  Nosite,  838. 
Notite,  484. 
NuBsierite,  636. 
NattalUte,  319. 

Obsidian,  369. 

Ochran,  477. 

Ochre,  Antimony,  187,  188. 

Bismuth,  185. 

Brown,  172. 

Chrome,  610. 

Iron,  140. 

Molybdio,  186. 

Plumbic,  186. 

Bed,  140,  167. 

Tantalic,  188. 

TeUuric,  188. 

Tungstic,  186. 

IJranio,  668. 

TeUow,  172. 

Vitriol,  662. 
Ochroito,  413. 
Ockergelb,  172. 
Oetahedrite,  161. 
Odoutolite,  680. 
(Ellacherite,  489. 
(Erstedite.  275. 
Ogooite,  602. 

Oil,  Genesee  or  Seneca,  725. 
Oisanite,  161,  281. 
Okenite,  398. 
Oktibehite,  16. 
Olaflt,  349. 
OUgist  iron,  140. 
OUgoclase,  346. 
Oligoklasalbit,  849. 
Oligon  spar,  688. 
Oligophyre,  34a 
Olivenchalcit,  563. 
Olivenerz,  568,  578. 
Oliyenite,  564. 
OUvine,  257. 
Omphadt,  228. 
Onegite,  169. 
Onoosin,  480. 
Onofnte,  56,  802. 
Onyx,  196;  680. 
Oolite,  679. 
Oosite,  480. 
Opal,  198. 

Opal-allophane,  421. 
Operment,  27. 
Ophiolite,  465. 
Ophite,  464;  46a 
Opsimose,  511. 
Or  natif,  3. 

graphique,  81. 
Orangito,  413. 
Oravitzite,  477. 
Orichaldte,  712. 
Omithite,  658. 
Oropion,  476. 


Orpiment^  27. 
Orthite,  285. 
Orthodase,  362,  802. 
Orthose,  852. 
Oserskite,  694. 
Osmelite,  396. 
Osmiridiom,  12. 
OsteoooUa,  680. 
OateoUte,  630. 
Ostranite,  278. 
Ottrelite,  606. 
OuraroTite,  270. 
Owenite,  607. 
Oxacaldte,  718. 
Oxalite,  718. 
Ozhaverite,  415. 
Ozarkite,424;  829. 
Ozocerite,  Ozdcerit^  732;  728, 
731,  783. 

PadmoHte,  129. 
Padte,  81. 
Paederos,  198. 
Pagodite,  480;  454. 
Paisbergite,  226. 
Paleeo-Natrolith,  42a 
Palagonite,  483;  222,  802. 
Paligorskite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  143. 
Paradoxite,  363. 
Paraffin,  730. 
Paragonite,  487. 
Paralogite,  326. 
Paraluminite,  661. 
Paranthine,    Paranthite,    818 ; 

319. 
Parasite,  595. 
Parastilbite,  444. 
Parathorite,  763. 
Pargasite,  286. 
Parisite,  702. 
Parophite,  479. 
Partschin,  Partsdiinite,  293. 
Partzite,  18a 
Passauite,  824. 
Pastreite,  66a 
Pateraite,  608. 
Patrinite,  100. 
Pattersonite,  80L 
Paulit»  209. 
Pazit,  81. 
Pearl-mica,  506. 
Pearl  sinter,  199. 
Pearl-spar,  682 ;  685. 
Pearlstone,  859. 
Peastone,  v.  Pfsolite. 
Pecbblende,  Pechens,  154. 
Pechkohle,  756. 
Pechopal,  198. 
Pechstein,  359. 
Pecburan,  154. 
PeotoUte,  396. 


Peganite,  681 
Pegmatolite,  361 
Pektolith,  39a 
P^16's  Hair,  860. 
Peliom,  299. 
Pelicanite,  457. 
Pelokonite,  18L 
Penoatite,  70a 
Pennine,  Fennizutfl^  496. 
Pennite,  708. 
Pentaklasit,  2ia 
Pentlandite,  47. 
Peplolit,  485. 
Percylite^  121 
Peridase,  Peridaaito^  IIL 
Peridot,  256,  867. 
Peridoto  bianco,  266. 
Periklas,  101. 
Periklin,349. 
Peristerite,  848. 
Perlglimmer,  60a 
Perlit,  36a 
Perlstein,  869. 
Perthite,  366. 
Perofskite^  14a 
Perowskine,  541. 
Perowskit,  146. 
PeUUte,  229. 
Petrified  wood,  19a 
Petrolene,  729,  75L 
Petroleum,  72a 
PetrosUex,  349,  361. 
Petticdte,  631. 
Petuntase,  47a 
Petzite,  51. 
Pfaffite,  91. 

Pfeifenstein,  v.  OtUimte. 
Phacolite,  484. 
Phnstine,  469. 
PharmaooUte,  654;  644. 
Pharmakocbaldt,  664. 
Pbarmacodderite,  678. 
Phenacite.  Phenakit^  SO. 
Pbeogite,  309. 
PhiUipeit^  48a 
Phk>gopite,  301 
Phoenidte,  630. 
Phoenikoohroite,  63a 
Phcestine,  209. 
Pholerite,  472,473;  421 
Phonite,  827. 
Phonolyte,  850. 
Phoegenite,  70a 
Phosphid  of  iron  andnidA^ 
Phospbooerite,  629. 
Phosphocbakate,  56a 
Pboepborblel,  v,  PynHUoq^ 
PhospboreisensiDter,  66SL 
Phoephorgummite^  179. 
Phosphorite,  63a 
Phoephorkupfererz,  663, 664. 
Phoephorsaure^  568, 611 
Photidte,  227. 
Photizit,  227. 
PhotoUte,  89a 
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Pyrodasite,  685. 
Pyroguanite,  635. 
Pyrolusite,  165. 
I^Tomelane,  803. 
Pjromeline,  648, 
Pyromorphite,  585 ;  6Z*l. 
Pyrope,  267. 
I^Tophyllite,  464. 
Pyrophysalito,  376. 
Pyropissite,  734. 
I^roretm,  744,  745, 
Pyroretinite,  744. 
Pyrorthite,  286. 
Pyroscheererite,  787. 
Pyrosderite,  493. 
I^rrofliderite,  169. 
Pyrosmallte,  414. 
Pyrostibite,  186. 
PyrostUpnite,  93. 
Pyrotechnite,  615. 
Pyroxene,  212,  803. 
I^oxenyfce,  220,  359. 
I^^rrhite,  768. 
Pyrrholite,  480. 
I^rhosiderite,  169. 
Pyrrhotine,  57. 
Pyrrhotite,  68 ;  67,  803. 

Quartz,  189,  803. 

Ferruginous,  198. 

Granular,  195. 

nectique,  199. 

resinite,  198. 
Quecksaberfahlerz,  101. 
Quecksilberbranderz,  738 ;  55. 
QuecksOberhomerz,  111. 
Quecksilberleberer^  56. 
QueUerz,  178. 
Quicksilver,  Natiye,  13. 

Antimonite,  547. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Sulphnret,  55. 

8elenid,  56. 
Quincite,  406. 

Rabenglimmer,  314. 
Radauite,  341. 
E&delerz,  96. 
Radiated  pyrites,  75. 
RadioUte,  426. 
Rahtite,  48. 
Raimondite,  656. 
Rammelsberglte,  77 ;  70. 
Randanite,  199. 
Raphanosmite,  43. 
Rapidolite,  319. 
Raphilite,  233. 

Raseneisenstein,  172,  174,  178. 
Rastolyte,  486. 
Ratholite,  896. 
Ratofkit,  123. 
Rau^alk,  682. 
Raumit,  485. 


Rauschgelb,  26,  27. 
Rautonspath,  682. 
Razonmoffskin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

copper  ore,  138. 

hematite,  140. 

iron  ore,  140. 

iron  vitriol,  657. 

lead  ore,  628. 

manganese,  691. 

ochre,  141,  167. 

silver  ore,  94,  96. 

vitriol,  647. 

sine  ore,  135. 
Reddle,  141. 
Redruthite,  52. 
Reichite,  677. 
Reissacherite,  181. 
Reissbley,  24. 
Refdanskite,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  451. 
Resigallum,  26,  27. 
Resin,  Mineral,  etc.,  739-747. 

Highgate,  789. 
Retinasphalt,  748. 
Retinalite,  464. 
Retinellite,  748. 
Retinlc  Add,  748. 
Retinite,  739 ;  753. 
Retzbanyite,  100. 
Retzite,  v.  .£delforsite. 
Reussin,  637. 
Reussinite,  744. 
Rhffitizite,  876. 
Rhodalose,  647. 
Rhodalite,  459. 
Rhodium  gold,  41. 
Rhodizite,  596. 
Rhodochrome,  495. 
Rhodochrosite,  691. 
Rhodoial,  558. 
Rhodonite,  225. 
Rhodophyllite,  495. 
Rhombenglimmer,  302,  304. 
Rhomb-spar,  682. 
Rhyacolito,  352. 
Richmondite,  803. 
Richterite,  234;  215. 
Riemannite,  419. 
RipidoUte,  497 ;  601. 
Risigallum,  26. 
Rittingerite,  94. 
Rock  cork,  v.  Hornblende. 

crystal,  198. 

meal,  680. 

milk,  680. 

salt,  112. 

soap,  476. 
Rochlandite,  v.  Serpentine. 
Rochlederite,  744. 
Rosmerite,  655. 


Roesslerite,  566. 
Rohwand,  685. 
Rogenstein,  679. 
Romanzovit,  266. 
Romeine,  Romeite,  547. 
Roschgewachs,  106. 
Rose  quartz,  193. 
Roselite,  560. 
Rosellan,  v.  Rosita 
Rosite,  340;  86,480. 
Rothbleierz,  628. 
Rothbraunstein,  226. 
Rotheisenerz,  140. 
Rotber  vitriol,  647. 
RothgtUtigerz,  94,  96. 
Rothkupfererz,  183. 
RothnickelkioB,  60. 
Rothoffit,  268. 
Rothspiessglanzerz,  186. 
Rothspiesglaserz,  186. 
Rothzinkerz,  185. 
Rottistte,  471. 
RubeUan,  804. 
RubeUite,  365. 
Ruberite,  133. 
Rubioelle,  147. 
Rubin,  188. 
Rubtnblende,  94. 
Rubinglimmer,  170. 
Ruby,  Spinel,  Balas,  Almatfioe, 
147. 
Oriental,  138. 
Ruby-blende,  94. 
Ruby  silver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Ruthenium,  Sulphuret,  74. 
Rutherfordite,  626. 
Rutae,  159. 
Ryaoolite,  362. 

Saccharite,  344. 
Safflorite,  70. 
Sagenite,  159,  198. 
SahUte,  215. 
Sal  ammoniac,  114. 

gemme,  112. 
Salamstein,  v.  Sapi^iire. 
Saldanite,  649. 
Salmare,  112. 
Salmiak,  114. 
Salt,  Common,  112. 
Saltpeter,  592. 
Salts  of  Iron,  750. 
Salzkupererz,  121. 
Samarskite,  620. 
Samian  Earth,  473. 
SammeU>lende,  169. 
Sammeterz,  666. 
Samoite,  478. 
Samteisenen,  169. 
Sandaraca,  26. 
Sandbergerite,  104. 
Sandstone,  195. 
Sanidin,  352. 
Saponite,472;  459. 
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Bappare,  375. 
Sapphire,  188. 

d'eai],  299. 
Sapphirine,  391. 
Sapphims,  831. 
SarooUte,  317,  436. 
Sard,  194. 
Sardachates,  196. 
Sardinian,  622. 
Sardon  jz,  195. 
Sartorite,  87. 
Saspachite,  447. 
Safl«olite,  Sassolin,  594. 
Satin  spar,  637,  678. 
Satersbergite,  76. 
Samlpit,  290. 
Saiusurite,  290;  821,  341. 
Samtoin,  677. 
Savite,  426. 
SaynJte.  47. 
Scarbroite,  421. 
SoapoHte  Groap,  817. 
B^iaalBtein,  210. 
Schabasit,  434. 
S^iapbachite,  86. 
Schitzellit.  111. 
Sdiaamspath,  678. 
Scheelbleispatb,  606. 
Scheelin  calcaire,  605. 

femigine,  601. 
SdieeUte,  605,  803. 
Scbeelitine,  606. 
Scheelsaiire,  186. 
Seheelsaores  blei,  606. 
ScheelBpetb.  605. 
Scheererite,  727. 
Sdiefferite.  215,  242. 
Schieferspath,  678. 
Schflfglaflerz,  93. 
8diiUer-Bpar,    469;    209,    210, 

221. 
SchfUereteiD,  221. 
Schlantie,  745. 
Schmelzstein,  326. 
Sohmirgel,  139. 
Schneiderite,  899. 
Schonit,  642. 
Sohdrl,  205,  865. 
Schorl  rouge,  159. 
Sdioriartiger  beril,  876. 
SchorUte.  877. 
Sdiorlomite,  890. 
Sohorza,  281. 
Scfareibcrsite,  61. 
Schriftera.  Schrift-tellur,  81. 
Sdirotterite,  421. 
Scbulzit,  105. 
Schuppenstein,  316. 
Sdiiitdt,  619. 
ScbwarzbraonBtein,  162. 
Schwartzembergite,  120. 
Schwarserz,  46,  100,  106. 
SchwarzgUtlgerz.  101,  106. 
SdiwaraziaDganerz,  163. 
Sofawarsspiesiglaaen^  96. 


Scbwatzite,  101. 
Sobwefel,  Natiirlicber,  20. 
Scbwefelantimonblei,  99. 
Schwefelkiea,  62. 
Schwefelkobalt,  47. 
Schwefelnickel,  56. 
Schwefelqaecksilber,  55. 
ScbwefelBlare,  614. 
Schwefelsilber,  88,  51. 
Schwerbleierz,  167. 
Schwerepatb,  616,  619. 
Schwerstein,  605. 
Schweruranerz,  154. 
Schwimmkiese],  199. 
Sderetioite,  744. 
Solerodase,  87,  92. 
Soolecite,  428. 

Anhydrous,  861. 
Scolexerose,  361. 
Soorodite,  574. 
Scorza,  281. 
Scotiollte,  489. 
Scoulerite,  424. 
Sebesite,  238. 
Seeerz,  v.  Limoniteu 
Seifenstein,  472. 
Seladooite,  468. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  48. 
Selenbleispatb,  669. 
8e)eDite,  637. 
Selenkobaltblei,  48. 
Selenkupfer,  46. 
Selenkuprerblei,  43. 
Selenkupfereilber,  39, 
Selenmercur,  56. 
Selenpalladium,  12. 
Selenqnecksilber,  56. 
Selenquecksilberblei,  44. 
SelenschwefelqueckBilber,  56. 
SelensUber,  39. 
Selensulphur,  2L 
Selwjnite,  509. 
S^m^Ilne,  383. 
Semi-opal,  199. 
Senarmontite,  184. 
Seneca  oil,  725. 
Sepiolite,  456. 
Serbian,  510. 
Sericite,  487. 
Serioolite,  v.  Satin  spar. 
Serpentine,  464,  804. 
Severite,  476;  460. 
Seybertite,  508. 
Sexangulites,  42. 
Shepardite,  62. 
Siberite,  365. 
Sicilianite,  619. 
Sideretine,  589. 
Siderite,  688;  193,  572. 
Sideritis,  149. 
Sideroborine,  600. 
Siderochalcit,  570. 
Siderochrome,  153. 


Sideroclepte,  258. 
Siderocouite,  676. 
Siderodot,  688. 
Sideroferrile,  16. 
Sideromelane,  360. 
Sideroplesite,  688. 
Sideroschisoliie;  604. 
Siderosilicite,  484. 
Siderose,  688. 
Siderotantol,  514. 
Sideroxene,  762. 
Siegelerde,  458. 
Siegelstein,  149. 
Siegenite,  68,  69. 
Sienite,  240,  359. 
Silber,  Gediegen,  9. 
Silberamalgam,  13. 
Silberfablerz,  101. 
Silberglanz,  38. 

Biegsaroer,  55. 
Silberglas,  38. 
SUberbomerz,  114. 
Silberkupferglanc,  54. 
SilberphjUinglanz,  83. 
Silberspieesglans,  85. 
Silberwismuthglanz,  36. 
Silez,  189. 

Silioe  gelatineuse,  v.  Hyaliteu 
SiliciQed  wood,  196. 
Siliceous  sinter,  195. 
Silicite,  841. 
Silicoborocalcite,  598. 
Silliroaoite,  373. 
SUvanite,  81 ;  19. 
SUver,  Antimonial,  85. 

Aniim.  sulpburet,  93,  94 

Arsenical,  85. 

Bismuthic,  86. 

Black,  106. 

Brittle  sulphuret,  106. 

Bromic,  116. 

Carbonate,  804 

Chlorid.114. 

Cblorobromid,  115. 

Cupreous  sulphuret,  54. 

Flexible  sulphuret,  65. 

Gray  (FreiecuebeniteX  93. 

Horn,  114. 

Iodic,  117. 

Muriate,  114. 

Native,  9. 

Red,  or  Ruby.  94,  96. 

Selenic,  39. 

Sulphuret,  38,  51. 

Sulphuret  of  Copper  and, 
54. 

Telluric,  50. 

Vitreous,  38. 
Silver  glance,  38. 
SUver  ore,  Brittle,  106. 

Flexible,  55. 

Red,  or  Ruby,  94,  96. 
Sinopite,  477. 
Sinter,  Siliceous,  195,  199. 
Sismondine,  504. 
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Siaserskite.  12. 
Skapolith,  318. 
Skleroklas,  87,  92. 
Skogbolit,  514. 
Skolezit,  428. 
Skolopsite,  333. 
Skorodit,  674. 
Skutterudite,  71. 
Slate-spar,  678. 
Sloanite,  416. 
Smaltine,  Smaltite,  70. 
Smaragdos,  245,  581. 
Smaragdite,  215,  285. 
Smaragdochalcit,  121,  401. 
Smectite,  458;  475. 
Smelite,  v.  Kaolin. 
Smirgel,  138. 
Bmithsonite,  692 ;  407. 
Smyria,  139. 
SQaromite,  316. 
Soapstooe,  451,  472. 
Soda,  Borate  of,  597. 

Carbonate  of,  706;  706. 

Muriate  of,  112. 

Nitrate  of,  592. 

Sulphate,  615 ;  636. 
Soda  alum,  653. 
Soda  copperas,  v.  Jarodte. 
Soda  nitre,  592. 
Soda  spodumene,  846. 
Sodaite,  324. 
SodaUte,  830. 
Sodium,  Chlorid,  112. 
Soimonite,  v.  Corundum. 
Solfatarite,  649,  653. 
Sombrerite,  535. 
Somervillite,  280,  402. 
Sommite,  827. 
Somienstein,  t;.  Snnstone. 
Sonde,  v.  Soda. 
Sordawallte,  244. 
Sory,  645. 
Soufre,  20. 
Spadaite,  405. 
Spaniolite,  101. 
Spargelstein,  530. 
Sparkles,  v.  Speerkles. 
Sparry  or  Spathic  iron,  683. 
Spartaite,  678. 
Spartalite,  135. 
Spatheisenstein,  688. 
Spear  Pyrites,  75. 
Speckstein,  451. 
Specular  Iron,  140. 
Speerkies,  75. 
Spessartite,  268. 
Speiskobalt,  Weisser,  70. 
Sphierite,  687. 
Sphttrosiderite,  690. 
SphieroBtilbite,  442. 
Sphffirulite,  359. 
Sphalerite,  48. 
Sphene,  383. 
Sphenodase,  280. 
Sphragidite,  Sphragid,  458. 


Spm^terii  &^. 
Spte^4^1uii£,  32. 
Sj  ^—  I  "  ?.silt^ffir,  3fi. 
S]  lis,  Gedkptm,  18. 

S]  :X{x?hcrT  IH7. 

S]  ^^weiga,  l!^. 

S]  .-.'iZblel,  9G. 

Spitssgiaiutblende,  166. 
SpiesKlas,  IB. 
Sr=--:-^"?OTZ,  29. 
8]  liber.  36. 

S]    :  ■ .  ;;:^l 
Sjiiuel  147. 
SphiLl  ruby,  147, 
Spinellan,  333. 
SpineDo  sindf<^re,  149. 
Spm!!''     ':"■'■■. 
Spodumene,  228. 

Soda,  346. 
Sprcustein,  426. 
Sprodglanzerz,  106. 
Sprodglaserz,  106;  107 
Sprudelstein,  696. 
Staffelite,  534 
Stahlkobalt,  72. 
Stahlstein,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
Stangenschorl,  Weisser,  876. 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stannite,  68. 
Stannite,  159. 
Stanzait,  371. 
Stassfurtit,  595. 
Staurolite,  888 ;  489. 
Staurotide,  388. 
SteargiUite,  459. 
Steatite,  451,  472. 
Steel  ore,  688. 
SteinheOite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Steinmark,  474,  476. 
Steindl,  723. 
Steinsalz.  112. 
Stellite,  396. 
Stephanite,  106. 
Stercorite,  551. 
Stembergite,  54. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibiconite,  188. 
Stibine,  29. 
Stibiogalenite,  691. 
Stibium,  29. 
Stiblite,  Stiblith,  188. 
Stibnite,  29. 
StUbite,  412 ;  444. 
Stilbit  anamorphiqae,  444. 

Blattriger,  444. 
Stmolite,  V.  OpMO. 
Stilpnomolane,  460. 
StUpnosiderite,  172. 


Stinkkoble,  74«. 
Stimmi,  29. 
Stinkstone,  677. 
Stolpenite,  469. 
Stolzite,  606. 
Strahlbaiyt,  616. 
Strahlenkupfer,  670. 
Strahlerz,  670. 
Strahlkies,  75. 
Strahlstein,  238,  281,  583. 
Strahlzeolith,  442. 
Strakonitzite,  221,  406. 
Stratopeite,  491 ;  227. 
Striegisan,  575,  582. 
Stroganovite,  323. 
Stromeyrite,  64. 
Stromit,  v.  HhodochrositB. 
Stromnite,  699. 
Strontia,  Carbonate,  699. 

Sulphate,  619. 
Strontianite,  699. 
Strontianocaldte,  678. 
Struvite,  661. 
Stiibelite,  492. 
Studerite,  104. 
Stylobat,  370. 
Stylotyp,  Styloptypite,  9a 
Stypterite,  649. 
Styptidte,  666. 
Succinellite,  748. 
Succinite,  740;  266. 
Suoduic  add,  748. 
Sulphatite,  614. 
Sulphur,  Natire,  20. 

Selenic.  21. 
Sulphuric  add,  614. 
Sumpferz,  172,  174,  178. 
Sundvikite,  340. 
Sunstone,  346,  355. 
Susannite,  626. 
Svanbergite,  590. 
Swinestone,  677. 
Syenite,  240,  359. 
Syepoorite,  47. 
Syhedrite,  442. 
Sylvan,  Gediegen,  19. 
Sylvane  grapliique,  81. 
Sylvanite,  81 ;  19. 
SyWine,  Sylvite,  111. 
Symplesite,  558. 
Syntagmatite,  236. 
Szaibelyite,  694. 


Tabergite,  493,  495,  497. 
Tabular  spar,  210. 
Tachhydrite,  119. 
Tachylyte,  245. 
Tachyaphaltito,  275. 
Tsenite,  16. 
Tafelspath,  210. 
TagiUte,  666. 
Talc,  461. 
Talc^patite,  636. 
Talc  phofiphora&arar,  688. 
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Talc  zographiqne^  v»  Geladonite. 

Talc  chlorite,  600. 

Talcite,  309. 

Talcoid,  454. 

Talkeisenens,  160. 

Talkerde-Alauo,  658. 

Talkspath,  680. 

Talkhydrat,  176. 

Talksteinmark,  378. 

TaUingite,  122. 

Tallow,  Minera],  731. 

Taltalite,  366. 

Tamarite,  571. 

Tannenito,  86. 

Tanialic  ochre,  188. 

Tankite,  837. 

Tantale  oxyd6  yttrifdre,  619. 

Tantalite,  514;  518. 
Tapiolite,  618. 
Targionite,  40. 
Tamowitzite,  694. 
Tasmanite,  746. 
Tauriacite,  644, 
Tautoklm,  685. 
Tautolite,  285. 
Tavistockite,  682. 
Taylorite,  614. 
Tecticite,  644. 
Tekoretin,  735. 
T^lesie,  138. 
Tellur,  Gediegen,  19. 
Tellurbismuth,  80. 
Tellurblei,  44. 

Tellure  auro-argentiftre,  81. 
auro-plombif6ref  81. 
natif  auro-ferrif&re,  19. 
Tellurgoldsilber,  61. 
Telluric  bismuth,  30. 
Telluric  ochre,  188. 
Telluric  sUver,  60. 
Tellurige  saure,  188. 
Tellurite,  188. 

Tellurium,  Bismuthic,  30, 81, 32. 
Black,  82. 
Foliated,  82. 
Graphic,  81. 
Native,  19. 
White,  Yellow,  81. 
Tellurium  glance,  v.  Nagyagite. 
Tel^iroua  acid,  188. 
TeUursilber,  50. 
Tellurailberblei,  v.  Sjlvanite. 
Tellurwismuth,  30,  81,32. 
Tengerite,  710. 
Tennantite,  104. 
Tenorite,  136,  804. 
Tephroite,  259. 
Teratolite,  478. 
Terenite,  323. 
Ternarbieierz,  624. 
Terre  verte,  462,  468. 
reschomacherite,  705. 
ressellte,  415. 
resseralkies,  71. 
retartine^  348. 


Tetradymite,  30;  31,  32,  804. 
Tetrehedrite,  100,  804. 
Tetraphyline,  541. 
TexaUth,  176. 
Tezasite,  710. 
Thalheimlt,  78. 
ThaUte,  472. 
Thallite,  281. 
Tharandlte,  682. 
Thenardite,  616. 
Thermonatrite,  706. 
Thennophyllite,  465. 
Thierschite,  718. 
Thiorsauite,  337. 
Thomaite,  697. 
Thomseuolite,  129. 
Thomsomte,  424 ;  329. 
Thoneisenstein,  688. 
Thonerde  Schwefelsaore,  681, 

649,  668. 
Thonerdephosphat,  676. 
Thorite,  418 ;  763. 
Thraulite,  492. 
ThTQmbolite,  662. 
Thulite,  290. 

Thumlte,  Thummentein,  297. 
Thuringite,  507. 
Tiemannite,  56,  806. 
Tile  ore,  133. 
Tikerodite,  43. 
Tin,  Native,  17. 

Oxyd,  167. 

Sulphuret,  68. 
Tin  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  598. 
Tirolite,  670. 
Titaneisen,  148. 
Titane  anatase,  161. 

oxyd6,  159,  161,  164. 

silico-calcaire,  883. 
Utanic  add,  169,  161,  164. 

iron,  148. 
Titanite,  383,  806. 
Tiza,  V.  Ulezite. 
Tombazite,  72. 
Topaz,  376. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topazosdme,  878. 
Topfstein,  v.  Potstone,  461. 
Torbanite,  742. 
Torbemite,  Torberite,  686. 
Torrelite,  615. 
Touchstone,  196. 
Tourbe  papyrac^,  746. 
TourmaUne,  865. 
Towanite,  65. 
Trachyte,  359. 
Traubenblei,  586. 
TraverseUite,  214,  221,  406. 
Travertine,  680. 


Tromenheerite,  25. 
Tremolite,  233. 
Trichalcite,  662. 
Trichite,  806. 
Trichopyrit,  56. 
Triclasite,  484. 
Tridymite,  806. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
Triphylite,  Triphyline,  641. 
Triplite,  643. 
Triploklas,  424. 
Tripolite,  199. 
Tritomite,  412 ;  272. 
TroUite,  67. 
TroUeite,  577. 
Trombolite,  662. 
Trona,  706. 
Troostite,  262. 
Tscheffkinite,  387. 
Tschermigito,  661. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
Tungstate  of  iron,  601. 

of  lead,  606. 

of  lime,  606. 
Tungsten,  606. 
Tungstic  acid  or  ochre,  186. 
Tungstite,  186. 
Turgite,  167. 
Tiirkis,  580. 
Turmalin,  866. 
Tumerite,  540. 
Turquois,  580 ;  672. 
Tyrite,  524. 
Tyrolite,  670. 

Uddevallite,  144. 
CTigite,  412. 
Ulezite,  598. 
UUmannite,  73. 
Ultramarine,  331. 
Unghwarite,  461. 
Unionito,  290. 
Uraconise,  Uraconite  668. 
Uralito,  222. 
Uralorthito,  286. 
Uranatomnite,  164. 
Uranbluthe,  667. 
Urane  ozydul^  164. 
IJraDglimmer,  686 ;  686. 
Urangreen,  667. 
Urangriin,  667. 
IJrangummi,  179. 
Uranin,  Uraninite,  154. 
Uranisches  Plttin-Erz,  175. 
Uranisches  Q-ummi-Ens,  179. 
Uranite,  585 ;  586. 
Uranium,  Carbonate,  717. 

Oxyd,  154. 

Phosphate,  585,  586. 

Sulphate,  666,  667,  668. 
Urankaik-Oarbonat,  717. 
Uranmica,  586. 
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0raiio6halcite,  667. 
Uranoohre,  668. 
(JrenoDiobit,620;  154. 
Uranophane,  806. 
Uranotantal,  620. 
UraDOXjd,  164. 
Uranpecherz,  164, 175,  179. 
Uranphyllit,  685. 
IJranyitriol,  666. 
Urao,  706. 
Urdite,  589. 
Urpethite,  731. 
Uwarowit,  270. 

Yalaite,  806. 
ValendaDite,  862. 
Yalcntinlte,  184. 
Vanudite,  610. 
Yanadic  ochre,  167. 
Yanadinbleierz,  610. 
Yanadinite,  610. 
Yargasite,  220. 
Yariegated  copper,  H. 
Yarioiyte,  344,  869. 
Yariscite,  682. 
Yarracite,  166,  171,  182. 
Yauqaellne,  Yauqaelinite,  680. 
Yelvet  copper  ore,  666. 
Yerd-antique,  465,  678. 
Yermiculite,  493. 
Yennilion,  56. 
Yermontite,  78. 
Yestan,  806. 
Vesuvianite,  276. 
Yesuvian  salt,  615. 
Yierzonite,  477.  * 
Yillarsite,  409. 
YiUemite,  262. 
Yilnite,  210. 
Yiolan,  223. 
Yitapeous  copper,  62. 

silver,  38. 
Titriol,  Blue,  648 

Green,  646. 

Lead,  622. 

Nickel,  648. 

Bed,  or  Cobalt,  647. 

Bed  Iron.  657. 

White,  or  Zinc,  647. 
Titriolgelb,  660. 
Yitriol  ochre,  662. 
Yitriolbleierz,  622. 
Yiyianite,  556. 
Yoglianite,  668. 
Yogllte,  717. 
Yoigtite,  807,  486. 
YoDmerite,  178. 
Yolborthite,  611. 
Yolcanic  glass,  213. 
Yolcanite,  359. 
Yolgerite,  188,  806. 
Yoltaite,  652. 
Yoltzite,  Yoltzine,  50. 
Yoranlite,  572. 
Yorhauserite,  464. 


Yosgite,  843. 
Yulpinite,  621. 

Wad,  181. 
Wagit,  407. 
Wagnerite,  538. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthon,  Walkerde,  458. 
Wallerian,  286. 
Wabnstedtite,  686. 
Wandstein,  685. 
Warringtonite,  664. 
Warwickite,  600. 
Washingtonite,  148. 
Wasite,  806. 
Wasserblei,  82. 
Wasserbleisilber,  82. 
Wasaerkies,  75. 
Water,  135. 
Wavellite,  576. 
Websterite,  658. 
Wehrlite,  82,  296. 
Weichbraunstein,  165. 
Weicheisenkies,  v.  Wasserkies. 
Weichmangan,  165. 
Weissbleierz,  700. 
Weisserkies,  75. 
Weisserz,  76. 
Weissgolderz,  81. 
Weissgiiltigerz,  101,  104. 
Weissian,  v.  Soolecite. 
Weissigite,  853. 
Weissite,  301,  485. 
Weisskupfer,  86. 
Weisskupferens,  75. 
Weissnickelkies,  70,  77. 
Weisspiessglanzerz,  184. 
Weissstein,  352. 
Weiss-Sjlvanerz,  81. 
WeissteUnr,  81. 
Weraerite,  819;  318,  324,  806. 
Wheel-ore,  96. 
WheweUite,  718. 
White  antimonj,  184. 

arsenic,  183. 

copperas,  647,  650. 

iron  pyrites,  75. 

lead  ore,  700. 

nickel,  77. 

teUnrium,  81. 

vitriol,  647. 
Whitneyite,  87. 
Wichtine,  Wichtisite,  244. 
Wlesonerz,  172,  174^  178. 
Wilhelmite,  262. 
Willemite,  262. 
Williamsite,  262,  465. 
Wilsonite,  480 :  328. 
Wiluite,  266,  276. 
Wiserin,  528. 
Wismntb,  Qediegen,  19. 
Wismuthblende,  391. 
WismnthblDierz,  36. 
Wismuthglanz,  30. 


Wismuth-Enpferen,  86, 98. 
Wismutfaocihre,  185. 
Wismnthozjd,  Koleos.,  716. 
Wismuthsiiber,  36. 
Wismuthspath,  716. 
Withamite,  281. 
Witherite.  697. 
Wittidienito  Wittichite,  93. 
Wittingite,  491. 
Wocheinite,  174. 
Wodankies,  v.  Gcrsdorffite. 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  509. 
Wolfram,  601. 
Wolframite,    Wdlfinunise,  601; 

186. 
Wolframbleierz,  606. 
Wolframochre,  186. 
Wolfsbei^te,  85;  91. 
Wollastonite,  210;  896. 
Wohiyn,  618. 
Wood,  petrified,  196. 
Wood-opal,  199. 
Woodwardite,  666. 
Worthite,  873. 
Wulfenite,  607. 
Wimdererde,  v.  TeratoHte. 
Wiirfelerz,  578. 
Wiirfelgype,  621. 
Wiirfelspath,  621. 
Wiirfelzeolith,  432,  434. 
Wurtzite,  69. 

Xanthitan,  t^.  Tltanite. 
Xanthite,  276. 
Xanthoconite,  108. 
Xanthokon,  I'oa 
Xanthophyllite,  608. 
Xanthopyrites,  62. 
Xanthorthit,  285. 
Xanthosiderite,  174;  655. 
Xenolite,  373. 
Xenotime,  528. 
Xonaltite,  897. 
Xylite,  Xylotile,  406. 
Xylochlore,  415. 
Xylokryirtit,  v,  Scheererite? 
Xyloretinite,  742. 

YanoUte,  297. 
Yellow  copperas,  655. 

copper  ore,  65. 

lead  ore,  607. 

telluriom,  81. 
Yenite,  296. 
Ypol^ime,  568. 
Ycterbite,  293. 
Yttererde,  Phosph.,  528. 
Yttergranat,  268. 
YtterflussBpath,  125. 
Ytterspath,  528,  7ia 
Yttria,  Fluate,  125. 

Phosphate,  628. 

Tantalate^  519. 
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Yttria,  Saicate,  804. 
Yttpocalcit,  125. 
Yttrocerite,  126. 
Yttroooiumbite^  v.  Yttrotantal- 

ite. 
YttroUmemte,  519,  520. 
YttrotantaUte,  519. 
Yttrotitanit©,  387. 

Zaia,  V.  Borax. 
Zamtite,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeaaite,  t;.  OpaL 
Zeilanite,  147. 
Zellkies,  75. 
Zeolite  Section,  421. 
Zeolite,  Feather,  420. 

Fob'ated,  442,  444. 

EfBoresdng,  399. 

Needle,  426. 

Pyramidal,  415. 

Cubio,  432,  434. 
Zeugite,  653. 
Zeuzite,  370. 
Zeylanite,  147. 
Zianite,  v.  Kjanite. 


Ziegelerz,  138. 
Zietrisikite,  783. 
Zigucline,  133. 
Zillerthite,  234. 
Zinc^  Arsenate,  561. 

Carbonate,  692,  711. 

hjdratd  cuprifdre.  570. 

lodid  and  Bromid,  122. 

Native,  17. 

oxid^,  135. 

oxide  silidf^re,  262. 

Oxjsulphuret,  50. 

Phosphate,  644. 

Red  Oxyd,  135. 

SQicate,  262,  406. 

Siliceous  Oxyd,  407. 

Sulphate,  624,  647. 

Sulphid,  Sulphuret,  48. 
Zino  blende,  48. 
Zinc  bloom,  711. 
Zincfahlerz,  104 
Zinc  yitriol,  647. 
Zinc  ore,  Bed,  ISfi. 
Zindte,  185. 
Zinoonise,  711. 
Zlnkarseniat,  661. 
Zinkazurite,  718. 


Zmkbluthe,  711. 
Zinkenite,  88. 
Zinkglas,  407. 
Zinkit,  135. 
Zinkkleselerz,  407. 
Zinkosite,  624. 
Zinkoxyd,  185. 
ZinkphyUit,  544. 
Zmkspath,  692. 
Zinkyitriol,  647. 
Zdnn,  Qediegen,  17. 
Oeswefeltes,  68. 
Zinnerz,  157. 
Zinnkles,  68. 
Zinnober,  55. 
Zinnsiein,  157. 
Zinnwaldite,  314. 
Zippeite,  667. 
Zircon,  272. 
Ziroonlte,  273. 
Zoisite,  290,  806. 
Zolestein,  619. 
Zorgite,  48. 
Zundererz,  91. 
Zurlite,  280. 
ZwieseUte,  543. 
Zygadite,  352. 
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rictdtare,  etc. — agricultural 

CHEMISTRT.   Bj  Jnttaa  Liebig. 


1  Tol.,  12mo, 
cloth, $1  00 

AGRICULTURAL  CHEMISTRY.  Principles  of. 
With  special  referenoo  to  late  researches  in  Eng- 
Uad.  By  Justus  Liebig.  ItoI.,  12mo,  cloth,  76 
AGRICULTURE.  Letters  on  Modem.  By 
Jnstu  Liebig.  1  toI.,  12mo,  cloth,  .  .  1  00 
FLAX  COTTON.  Directions  for  the  Cultivation 
of  Flax  and  Preparation  of  Flax  Cotton.  By 
Cher.  Claasaen, 25 

FRUITS  AND  FRUIT  TREES  OP  AMERICA. 
Cnltore,  Propagation,  and  Management.  By 
A.  J.  Downing.     Revised  by  Charles   Downing. 

1  vol.,  thick  12mo,  plates, 8  00 

GARDENING. FOR  LADIES  AND  COMPAN- 
ION TO  THE  FLOWER  GARDEN.  By  Mrs. 
London.      Edited  by  A.  J.  Downing.      1  vol., 

ISmo,  cloth,       2  00 

HORTICULTURE.  Li nd ley's  Horticnlture. 
With    additions    by   A.  J.  Downing.       1    vol., 

Itmo,       2  00 

LANDSCAPE  GARDENING.  How  to  Lay  Oat 
a  Garden  from  a  qnarter  of  an  acre  to  one  hnndred 
acres  in  extent.  By  Edward  Kemp.  1  vol., 
13mo,  cloth,  nameroQS  plates,  ....  2  00 
ROSE  (THE).  Its  History,  Poetry,  Culture,  and 
Classification.  By  S.  B.  Parson.  1  vol.  12mo,    1  25 

chitecture,  etc. — ^architecture  and 

PAINTING.    Lectures    on.    By  John   Ruskin. 

1  voL,  12mo,  plaUs,  cloth, 1  50 

ARCHITECTS— LECTURES  BEFORE  THE 
SOCIETY  OP.  By  John  Ruskin.  Pamphlet,  15 
CARPENTRY.  THE  AMERICAN  HOUSE 
CARPENTER.  A  TreaUKe  upon  Architecture, 
Cornices  and  Mouldings,  Framing,  Doors,  Win- 
dows, and  Stairs.    By  R.  G.  Hatfield.     1  vol., 

0TO.,  anmerons  plates,  cloth, 3  50 

CARPENTER  AND  JOINER'S  HANDBOOK. 
A  useful  book  for  Carpenters  and  Wood  Workers. 

By  H.W.  Holly.    18mo,  cloth, 75 

COTTAGE  RESIDENCES.  A  Series  of  Designs 
for  Rural  Cottages  and  Cottage  Villas,  with  Gar- 
dens and  Grounds.    By  A.  J.  Downing.    1  vol., 

8vo.,  plates, 8  00 

HINTS  TO  YOUNG  ARCHITECTS,  AND  TO 
PERSONS  ABOUT  BUILDING  IN  THE 
COUNTRY.    Edited  by  A.  J.  Downing.    1vol., 

8to, 2  00 

SBVBN  LAMPS  OF  ARCHITECTURE.  By 
John  Raskin,  author  of  <<  Modem  Painters." 
1  vol.,  12mo,  plates,  cloth, 1  75 

tying.  —  A  TREATISE  ON  THE  ASSAY- 
ING OF  LEAD,  COPPER,  SILVER,  GOLD, 
AND  MERCURY.  By  Bodemann  and  Kerl. 
Translated  by  W.  A.  Goodyear.  1  vol.,  12mo, 
cloth, 2  50 

\gtronomy.  —  a  treatise  on  astron- 
omy. Designed  for  Colleges,  High  Schools, 
aad  Academies*  By  Prof.  W.  A.  Norton.  A  new 
edition,  entirely  revised,  largely  re-written,  and 
hrovffat  up  to  present  time.     1    vol.,  8vo     8  50 


iping  and  Accountantship. 

KNTARY   AND  PRACTICAL.    In  two 
By  Thomas 
1    vol.,    8vo, 


Blowpipe  Analysis.  — A  treatise  on 

THE.    By  Prof.  C.J.  Brush.    (In  preparation). 

Bookkee 

ELEM 

parts,  with  a  Key  for  Teachers. 

Jones,  accountant   and   teacher. 

cloth, $2  56 

"  SCHOOL  EDITION.  By  Thomas  Jones.  1  vol., 
8vo,  half  roan, l  50 

"  SET  OF  BLANKS.  In  6  parts.  By  Thomas 
Jones, 1  50 

"  DOUBLE  ENTRY ;  ResulU  obUined  from  Single 
Entry;  Equation  of  Payments,  etc.  By  Thomas 
Jones.    1  vol.,  thin  8vo, 75 

Chemistry. — an  elementary  manual 

OF  QUALITATIVE  CHEMICAL  ANALYSIS. 
By  Prof.  Maurice  Perkins.  1  vol.,  12mo, 
cloth, 1  00 

"  A  MANUAL  OF  QUALITATIVE  CHEMICAL 
ANALYSIS.  Bj  C.  R.  Fresenius.  Edited  by 
Prof.  Johnson.    1  vol.,  8vo,  cloth,     ...    4  50 

"  A  SYSTEM  OF  INSTRUCTION  IN  QUANTI- 
TATIVE CHEMICAL  ANALYSIS.  By  Dr.  C.  R. 
Fresenius.    1  vol.,  Svo,  cloth,      .... 

"  ELEMENTS  OF  CHEMISTRY— THEORETI- 
CAL AND  PRACTICAL.  By  Wm.  AUen  MUler, 
M.  D.,  LL.D.  PART  I.— Cmmioal  PHTSict. 
1  vol.,  Svo, 4  50 

"  PART  IL  — Ihokoahio  CHmmBTOT.  1  vol., 
Svo, 

"  PART  in.  — Omakio  Chbmistbt.  1  vol., 
Svo, 

Clock  and  Watcbmaker.— newand 

COMPLETE  CLOCK  AND  WATCHMAKER'S 
MANUAL  of  French,  Swiss,  and  EnglUh  Clocks 
and  Watches,  Cleaning  and  Repairing,  etc.,  etc. 
By  M.  L.  Booth.    1  vol,  12mo,  plates,  .    .    2  00 

Drawing,  etc. — cofs  drawing  cards. 

Containing  the  latest  Drawings  of  B.  H.  Coe. 
In  five  series,  as  follows,  in  neat  coven : 


DRAWING  FOR  LITTLE  FOLKS.  .    .    871 
FIRST  STUDIES  IN  DRAWING.    Complete 


Per  No.   .    Z7h 


in  8  numbers  of  18  Cards  each. 

8. 
COTTAGES,     AND     INTRODUCTION     TO 
LANDSCAPE.    4  numbers  of  18  Cards  each. 
Per  No 87* 

4. 
EASY  LESSONS  IN  LANDSCAPE.    4  nnm- 
bers  of  10  Cards  each.    Per  No 87| 

5. 
HEADS,  ANIMALS,  AND  FIGURES.    8  num. 
bers  of  10  Cards  each.    Per  No 37| 

COPY  BOOKS.    Of  Good  QuaUty  and 

Sise, 


!X 
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Descriptive  Geomety,  Drawing, 

etc. —  DESCRIPTIVB  GEOMETRY.  Ap- 
plied  to  the  Drnwing  of  Fortiflcationi  and  Stone 
Cutting.  By  Prof.  D.  H.  Mahan.  1  toI.,  8vb, 
plater, $1  50 

«  INDUSTRIAL  DRAWING.  Compriiing  Use 
of  Instruments;  Construction  of  Figures;  Pro- 
jections; Elements  of  Mechanism ;  Topographieal 
Drawing :  etc.  With  numerous  plates.  Bj  Prof. 
D.  U.  Mahan.     1  vol.,  8vo,  cloth,     ...    2  50 

«  ELEMENTS  OF  DRAWING.  1  toL  12mo,  plates, 
cloth.    By  John  Ruskio, 1  00 

"  TOPOGRAPHICAL  DRAWING.  A  Manual  for 
Engineers  and  others.  By  Prof.  R.  S.  Smith. 
1  voL,  8vo,  numerous  plates,  cloth,  ...    2  00 

"  DESCRIPTIVB  GEOMETRY.  General  Prob- 
lems from  the  Orthographic  Projections  of  De- 
■criptire  Geometry,  etc.  By  Prof.  S.  B.  Warren. 
1  vol.,  8ro,  plates, 4  00 

"  DRAFTING  INSTRUMENTS.  A  Manual  of 
Drafting  Instruments.  By  Prof.  S.  E.  Warren. 
1  vol.,  12mo,  plate?,  cloth,        1  25 

"  GEOMETRICAL  DRAWING.  Manual  of 
Elementary  Geometrical  Drawing.  By  Prof.  S.  E. 
Warren.     I  vol.,  12mo,  plates,      ....     1  50 

^  ELEMENTARY  PLANE  PROBLEMS.  This 
work  is  designed  to  embrace,  in  a  cheap  and  por- 
table form,  a  fuller  collection  of  Plane  Problems 
than  can  elsewhere  be  fuund  in  a  separate  work ; 
and  is  intended  for  a  text  book  as  well  as  for 
general  use.  By  Prof.  S.  Edward  Warren.  1  toI., 
12mo,        1  25 

"  SHADES  AND  SHADOWS.  General  Problems 
of  Shades  and  Shadows,  formed  both  by  Parallel 
and  by  Radial  Ray? ,  and  shown  both  in  Common 
and  in  Isometrical  Pmjeetion ;  together  with  the 
Theory  of  Shading.  By  Prof.  S.  Edward  Warren. 
1  vol.,  8vo,  plates, 8  50 

"  OIL  PAINTING.  Hand  Book  of  Oil  Painting. 
Adapted  for  a  text  book  and  for  self  instruction. 
1  vol.,  12mo,  cloth, 2  00 

"  PERSPECTIVE.  ELEMENTS  OF  PERSPEC- 
TIVE. .Arranged  for  the  usctof  schools.  By 
JohoRuskin.     1  vol.,  12mo,  cloth,     ...     1  00 

'*  PERSPECTIVE.  MANUAL  OP  LINEAR 
PERSPECTIVE.  Form,  Shade,  Shadow,  and 
Reflection.  By  Prof.  R.  S.  Smith.  1  vol.,  8vo, 
platen,  cloth, 2  00 

*•  PERSPECTIVE.  MANUAL  OF  LINEAR 
PERSPECTIVE.  By  Prof.  S.  E.  Warren.  1  vol., 
12mo,  cloth, 1  00 

Dyeing  and  Calico  Printing,  — a 

PRACTICAL  TREATISE.  By  an  experienced 
Dyer.  With  a  Supplement  by  Robert  Macfarlane. 
1  vol.,  8ro,  numerous  plates,  .    .    .    .    .    5  00 

Electricity  and  Magnetism.  —  By 

William  Allen  MUler,  M.  D.,  LL.D.  1  vol.,  Bvo, 
oloth, 2  50 

Electro  Metallurgy.  —  elements  of. 

By  Smeo.    1  vol.,  I2mu, 

Engineering,  etc. — American  engi- 

NEBRING.  Illustrated  by  large  detailed  en- 
gravings.    In  26  numbers,  folio.    By  G.  Weis- 

senborn, SO  00 

do.        do.        2  vols.,  half  morocoo,  .    .    42  00 

«  LOCOMOTIVE  ENGINEERING,  AND  THE 
MECHANISM  OF  RAILWAYS.  A  Treatise  on 
the  Principles  and  Construction  of  the  Locomo- 
tive Engine,  Railway  Carriages,  and  Railway 
Plans.  Illustrated  with  sixty  large  engravings 
and  numerous  woodcuts.  By  Zerah  Colbum,  C.  E. 
Complete  in  Two  Parts.  Part  1.,  I  vol.,  4to, 
•loth 11  OO 


Engineering,  etc.— civil  BNonn 

INO.  ELEMENTARY  COURSE  OF.  Bj  I 
D.  H.  Mahan,  of  West  Point.  I  voL,  Sto,  i 
Domeroofl  outs, |^ 

"  MECHANICAL  PRINCIPLES  OP  E5 
NEBRING  AND  ARCHITBCTURE.  BjM 
ley.  Edited,  with  addiaona,  by  ProCD.EJUl 
1  vol.,  870» i 

**  MOLESWORTO'S  POCKET  BOOK  OP  EN 
NEBRING  FORMULA 1 

Hebrew  Grammar,  eta— agrj 

MAR  OF  TUB  UEBRBW  LANGUAOL  « 
copious  Appendixes.  By  Prof.  W.  H.  Qntt.  1 

8vo,  oloth, ] 

"  AN  ELEMENTARY  HEBREW  QRAMIL 
With  Tables,  Readinjr  Bxervises,  aad  Yoei 
lary.  By  Prof.  W.  H.  Green.  1  vol,  11 
cloth, 1 


"      HEBREW  CHRBSTOMATHY;  or,  : 

Reading  and  Writing  Hebrew.  1  t«U  I 
oloth, i 

Horse  Bailways.  —  strbet  or  hoi 

POWER  RAILWAYS.  By  A.  Eastv,  C 
1  voL,  12mo,  plates,  olotb, t 

Iron,  etc.— CAST  AND  WROUGHT.  AppW 
building  purpose.  Bj  William  Fairbtiic  1  n 
8vo,  cloth, 21 

"  FRENCH.  HISTORY  AND  PROGRESS  i 
THE  IRON  TRADB— From  1621  to  Uli;:ii 
United  SUtes.    1  vol.,  8vo,  dotb,   .   .  .  2| 

"  TRURAN,  W.,  on  the  IRON  MAXTTJl 
TUBES  OF  GREAT  BRITAIN.  1  f«l,  M 
(London  edition),  plates, ^\ 

Lead  Pipe.  —  collection  op  rkpom 

AND  OPINIONS  OF  CHEMISTS-Oot^** 
of  Lead  Pipes  for  serviee  pipe  in  the  dl«tr.»tl 
of  Water.  By  J.  P.  Kirkwood,  C.  B.  IroU^ 
cloth, 1| 

Marine   Boilers.  —  treatisb  05  n 

MARINE  BOILERS  OF  THB  OHl 
STATES.    1  vol.,  8vo,  eloth, I' 

Medical,  etc.— bronchitis,  xim^i 

Diseases  of  the  Air  Passages,  and  \hm  t$ 
tions  of  the  Throat  called  Broacbitif ,  K'- ^ 
By  Horace  Green,  M.  D.     1  voL,  8ro^  pU:e<t  'J 

•'  CONSUMPTION.  APracUealTmiiit«W 
monary  Tuberculosis;  embraciBf  its  B^'t^ 
Pathology,  and  Treatment.  By  Bona  ^n 
M.  D.    1  vol.,  8vo,  eold  plater,  doth,  .  .  •' 

"  CROUP.  ThePatholo^ofCroujswitkwi^ 
on  iU  treatment  by  Topical  Medicati«.  J 
Horace  Green,  M.  D.    1  voL,  Svo, 

"      FAVORITE     PRESCRIPTIONS, 
from  Favorite  Preeeriptions  of  lirisj 
Praetitionen.    By  Horaee  Orceo, 
1  vol.,  8vo, 

"  LARYNX.  The  Surgical  Tttttrntt  ^  < 
Polypi  of  tha  Larynx,  ete.  By  Boat*  Gr^ 
M.D.    lroL,8TO, ^^ 

"  HINTS  TO  MOTHERS  for  the  1Csm«s««=J 
Hotlth  during  the  period  of  ^^t^^JfJ^ 
the  Lying-in-room,  etc.,  etc  B/  Dr.  Tb«i 
Boll.    lvoL,12mo» *J 

"  HYDROPATHY.  QUIDB  TO  HYDBOPATJ 
or  Every  Man  his  own  Doctor.  By  Clsi»* 
1  voL,  12mo,  elotb,     .    .' ' 

"  HYDROPATHY.  THE  THEORY  A5D  PRJ^ 
TICB  OF  HYDHOPATH Y.  Intended  (^J^ff 
use.    ByH.Francke.    1  vot,  llao,  cletk,   I« 
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LCal,  etc. —  HYDROPATHY.  RESULTS 
»F  HYDROPATHY;  or.  Constipation  notsDis- 
ase  of  the  Bowels — Indigestion  not  a  Disease  of 
be  Stomaeh.    Bj  Dr.  Edward  Johnson.    1  vol., 

2mo,  elotb, $1  00 

lEALTH  OF  WOMEN  at  the  Critieal  Periods 
f  Life.     By  J.  E.  TUt,  M.D.     1  rol.,  18mo, 

loth,        60 

MICROSCOPICAL  DIAGNOSIS.  TREATISE 
)N.  By  Gustaf  Von  Duben.  1  vol.,  8vo, 
loth, 1  00 

iary,  etc,  —  advanced  guard, 

)UTPOST,  AND  DETACHMENT  SERVICE. 
)y  Prof.  D.  H.  Mahan.  1  vol.,  18mo,  plates,  1  25 
?IELD  FORTIFICATIONS.  A  Treatise  on, 
rith  numeroas  illastrations.  By  Prof.  D.  H. 
dahan.  Enlarged,  1  vol.,  8vo,  cloth,  .  .  3  50 
PERMANENT  FORTIFICATIONS.  A  Treatise 
»n,  with  plates.    By  Pruf.  D.  H.  Mahan.    1  vol., 

ivo,  cloth, 5  00 

FORTIFICATIONS  AND  STONE  CUTTING. 
)eflcripiive  Geometry  applied  to  the  Drawing  of. 
By  Prof.  D.  H.  Mahan.  I  vol.,  8vo,  plate?, 
ilotb, 1  60 

ng  and  Metalliirgy  of  Gold 

^ND  SILVER.  By  J.  A.  Phillips,  Mining  En- 
;iDeer.     1  vol,  8vo,  nearly  ready. 

tliniSt.  —  THE  BOSTON  MACHINIST— 
ur  tbo  .Apprentice  and  advanced  Machinist; 
bowing  bow  to  make  and  use  every  tool.  With 
i  Treatise  on  Screw  and  Gear  Cutting.  By 
lYalter  Fitzgerald.     I  vol.,  18mo,  clothe     .        75 

iellaneOUS.— ART  of  memory.  Pheno- 
^Inomotecbny ;  or,  the  Art  of  Memory.  By 
Francis  Fauvel  Gourand.  1  vol.,  8vo,  .  2  00 
PIIENO  -  MNEMOTECHNIC  DICTIONARY. 
Jeing  a  classification  of  ihe  Homophonio  words 
>f  Enj^lish  Language.    By  Franois  F.  Gourand. 

I  vol.,  8vo, 2  00 

\MERICAN  ANTIQUITIES  and  Researches  in 
he  Origin  and  History  of  the  Red  Race.  By 
\.  W.  Bradford.  I  vol.,  8vo,  ....  I  50 
[CATALOGUE  OF  AMERICAN  BOOKS.  The 
American  Catalogue  of  Books,  from  January  1861 

0  January    1866.     Compiled  by  James   Kelly. 

L  vol.,  8vo,  net  eaxh,       6  00 

O.ARLYLE'S  HEROES  AND  HERO  WORSHIP, 
&nd  the  Heroic  in  History.    By  Thomas  Carlyle. 

1  vol.,  12mo,  cloth, 1  00 

CHEEVER.  CAPITAL  PUNISHMENT.  A 
Defence  of.     By  Rev.  George  B.  Cheever,  D.  D. 

Cloth, 60 

CHEEVER.  HILL  DIFFICULTY,  and  other 
Miscelliinies.    By  Rev.  George  B.  Cheever,  D.  D. 

1  vol.,  12iuo,  cloth, 1  00 

CHEEVER.  JOURNAL  OF  THB  PILGRIMS 
AT  PLYMOUTH  ROCK.    By  Geo.  B.  Cheever, 

D.  D.     1  vol.,  12iao,  cloth, 1  00 

CHEEVER.  WANDERINGS  OF  A  PILGRIM 
IN  THE  ALPS.    By  George  B.  Cheever,  D.  D. 

1  vol.,  12iuo,  cloth, 1  00 

CHEEVER.  WANDERINGS  OF  THB  RIVER 
OF  TUB  WATER  OF  LIFE.  By  Rev.  Dr.  fieo. 
B.  Cheever.  1  vol.,  12mo,  cloth,  ...  1  00 
CHINESE  EMPIRE.  The  Middle  Kingdom. 
A  Survey  of  the  Geography,  Government,  Educa- 
tion, Social  Life,  Arts,  and  Religion  of  the 
Chinese  Empire.  By  S.  Welles  Williams.  2  vols., 

12mo,  platCF, 4  00 

CORTES  DESPATCHES.  Addressed  to  the 
EtupcMr  Cl).irle«  5th.     1  vol.,  l2mo,     .    .     1  50 


Miscellaneous. — decimal  system.  The 

Extension  to  Weights  and  Measures  in  harmony 

with   the  National  Currency.    By  J.  H.  Felton. 

1  vol.,  12mo, $    76 

«      HISTORY  AND  LIFE  of  Rev.  Dr.  John  Tanler, 

of  Strasbourg.    With  Preface  by  Rev.  Charles 

Kingsley.    1  vol.,  12mo, 2  00 

**      INFIDELITY.    The  Causes  and  Consequences 

of.— ^Perversion :  A  Tale  of  the  Times),  by  Rev. 

W.  J.  Conybeare.  1  vol.,  12mo,  cloth,  .  1  00 
"      KNITTING,  NETTING,  AND  CROCHET.    By 

Mrs.  Gangain  and  Gore.  8vo,  plates,  .  .  60 
''      LEILA  ADA :  The  Jewish  Convert    Including 

her  Diary.     By  0.  T.  Heighway.    1  vol.,  18mo, 

cloth, 1  00 

**      LEILA    ADA:  Relatives  of.    By  0.  T.  Heigh- 

way.    1  vol.,  18mo,  cloth, 76 

«<      NEW  TALE  OF  A  TUB.    An  Adventure  in 

Verse.   By  T.  W.  N.  Bailey.  With  plates.   1vol., 

12mo,       .    .^ 60 

"  NOTHING  TO  YOU;  or.  Mind  your  own  Busl- 
ness.  An  answer  to  "  Nothing  to  Wear."  Plates, 
cloth, •       75 

"  PARIS  SOCIAL.  A  Sketch  of  Every-day  Life 
in  the  French  Metropolis.  By  Col.  R.  H.  Addi- 
son.     1  vol.,  18mo,  cloth,  plates,      ...    1  50 

"  PENTATEUCH  VINDICATED  from  the  As- 
perstons  of  Bishop  Colenso.  By  Prof.  W.  H. 
Green,  D.D.    1  voL,  12mo,  cloth,     ...    1  25 

"  PROVERBIAL  PHILOSOPHY.  A  Book  of 
Thoughts  and  Arguments,  including  1000  lines. 
By  M.  F.  Tupper.    1  vol.,  12mo,  cloth,      .    1  25 

"  POCKET  BIBLE— Story  of.  1  vol.,  12mo, 
plates,  cloth, 1  00 

**  WALTON  AND  COTTON.  COMPLETE 
ANGLER;  or,  The  Contemplative  Man's  Recrea- 
tion. Edited  by  Dr.  Bethune.  1  vol.,  12mo, 
plates,  oloth  extra, 8  00 

Polytechnic  Schools.— notes  on  poly. 

TECHNIC  OR  SCIENTIFIC  SCHOOLS  in  the 
United  States;  their  Nature,  Position,  Aims,  and 
Wantf, 40 

DNIFOBM  IX  BIZK  AlID  STTLB. 

Buskin's  Works.— modern  painters. 

5  vols.,  tinted  paper,  bevelled  boards,  plates,  in 

box, 14  00 

do,.        do.        half  calf, 21  OO 

do.  do.  without  plates,  white  paper,  9  00 
do.        do.  do.  half  calf,       17  6» 

"      STONES  OF  VENICE.  8  vols.,  on  tinted  paper. 

bevelled  boards,  in  box, 7  00 

do.  do.  white  paper,  8  vols.,  cloth,  .  5  00 
do.        do.    half  calf, 12  00 

«  MISCELLANEOUS  WORKS.  Inolnding  "Seven 
Lamps  of  Architecture;"  "Lectures  on  Architeo- 
tareand  Painting;"  "Two  Paths;"  "Elementa 
of  Drawing;"  "ElemenU  of  Perspective;" 
"  Politioal  Economy  of  Art,-^  "  Pre-RaphaeUtism  ,•" 
"Construction  of  Sheep-folds;"  "King  of  tiie 
Golden  River;"  "Sesame  and  Lilies;"  "Leetare 
before  Society  of  Architects ;"  "  The  Ethics  of  the 
Dust ;"  "  Unto  tiiU  Last ;"  "  Crown  of  Wild  Olive." 

6  vols.,  on  tinted  paper,  bevelled   boards,  in 

box, 14  00 

do.       do.        5  vols.,  half  ealf,   .    .    .    •  21  00 

"      SEVEN  LAMPS  OF  ARCHITECTURE.   1  vol., 

12mo,  oloth, 1  26 

do.       do.    1  vol.,  12mo,  plates,  cloth,      .    1  76 

"  LECTURES  ON  ARCHITECTURE  AND 
PAINTING.    1  vol.,  12mo,oIoUi,  plates,  .    160 

"  TWO  PATHS.  Being  Lectures  on  Art  1  vol., 
12mo,  cloth,  plates, 1  25 
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Buskin's  Works. —elements  of 

DRAWING.    1  Tol.,  12mo,  clotb,  pUUs,    $1  00 

"      ELEMENTS  OP  PERSPECTIVE.    1  ToL12mo, 

cloth, 1  00 

"  POLITICAL  ECONOMY  OP  ART.  1  toL, 
12ino, 1  00 

"  PRE.RAPHAELITISM— Conttnietion  of  Sheep- 
folds — King  of  Uie  Golden  River.  1  rol.,  12mo, 
cloth,       1  00 

«  SESAME  AND  LILIES.  Two  Lectares  on 
Booke  ftnd  Women.    1  vol.,  12mo,  cloth,       1  00 

"  LECTURE  BEPORB  SOCIETY  OF  ARCHI- 
i  TECTS, 15 

**      THE  ETHICS  OP  THE  DUST.    Ten  Lectures 

to  Little  Honsewiyes,  etc.    1  voL,  12ino,  .    1  25 

(      "      UNTO  THIS  LAST.    Foar  Easayi  on  the  Pint 

Principles  of  Political  Economy.    1  vol.,  12mo, 

cloth, 1  00 

«*  THE  CROWN  OP  WILD  OLIVE.  Three  Leo- 
tares  on  Work,  Traffic,  and  War.  1  vol.,  12mo, 
cloth, 1  00 

**  MISCELLANEOUS  WORKS.  Vol.  5,  contain- 
ing **  Ethics  of  the  Dast,"  and  "  Unto  this  Last." 
On  tinted  paper,  uniform  with  ''  Works."  .    2  50 

'<  COMPLETE  WORKS.  On  tinted  paper,  and  in 
bevelled  boards,  including  "Crown  of  Wild 
OUve/'     13  vols,  in  three  boxes,       .    .    .  35  00 

Saw  Piling. — the  art  op  saw  filing 

ScicorsLically  treated  and  explained.  With  di- 
rectt^jDi  T<ir  patting  in  order  all  kinds  of  Saws, 
By  IL  W.  Holly.    ISmo,  cloth,    ....        76 

Screw  Propeller. — a  treatise  on  the 

8Cin:n  propeller,  Screw  Vessels,  and  Screw 
£pginc!.  niaatrated  by  numerous  engravings 
and  wc^od-cuts.'  By  John  Bourne,  C.  E.  Com- 
fil«te  Id  I  wo  parts.    Part  L,  1  vol.,  4to,    .  15  00 

SMp  Building. —  theoretical  and 

PR  AC ncAL.  Consisting  of  the  Hydraulics  of 
Bhip  } building;  or,  Bouyaney,  Stability,  Speed, 
and  Pi-s-iga — The  Qeometry  of  Ship  Building;  or, 
Mwlelliag,  Drawing,  and  Laying  Off — Strength 
of  Materials  as  appUed  to  Ship  Building — Masts, 
B&n?,  and  Rigging — Marine  Steam  Engineering — 
B?]ip  I'll  1 1  ding  for  Purposes  of  War.  By  Isaac 
WfltL^  0.  B.;  W.  J.  M.  Rankine,  C.E.;  FredTt  K. 
Bnrn^j  I  James  Robert  Napier,  etc.  Illustrated 
wUh  i]timeroas  fine  engravings  and  wood-cuts. 

1  toU  folio,  cloth, 40  00 

do.        do.       halfrossia, 46  00 

Ventilation.  —  ventilation  in  ameri- 

CAN  DWELLINGS.  Illustrated  by  numerous 
pUt€^.    By  Dr.  D.  B.  Reid.    1  vol.,  12mo,    1  50 


BEAUTiniL  PKESEFTATIOir  VOLUMES. 

Printed  on  tinted  paper,  and  elegantly  bound  in  crape 
cloth »  eitra,  bevelled  boards,  gilt  head. 

BUSKIN'S  BEAUTIES;  or.  The  True  and  the  Beautiful 

in  NatarOf  Morals,  and  Religion.  1  vol.  12mo,  $2  50 
BUSKINS    PRECIOUS    THOUGHTS  —  Moral   and 

Reljgiaua.     I  voL  12mo, 2  00 

EUSKEN'S  SESAME  AND  LILIES.  lvol.l2mo,  1  50 
RtrSKIN'S  ETHICS  OP  THE  DUST.  12mo,  1  75 
RUSEI^^S  CROWN  OP  WILD  OLIVES.  12mo,  1  60 
WALTON  AND  COTTON'S  COMPLETE  ANGLER. 

'Bratd  by  Rev.  Dr.  Bethune.  Plates,  cloth,  .  8  00 
THE    VOICES    OP    THE    YEAR;     or.    The    Poefs 

Kaletidar.     Containing  the  choicest  Pastorals  in  our 

■4tuoge^  far  every  month  in  the  Year.     1  vol.,  8vo, 

faU  ^Ut,  cloth,  extra, 4  00 


The  Following  English  Pablioad 

will  be  sold  from  this  date  at  sane  discoiiBt 
same  terms  as  our  own  Publications.     Fal 
Catalogues  gratia. 

Bagster's  &  Son's  Bibles,  etc.,  < 
Alford's  (H.,  D.D.)  Greek  T» 

tament.    4  vols.,  8vo,  cloth, 1 

Wordsworth  (Chr.,  D.D.)  Gred 

Testament.    2  vols.,  royal  8vo, 

The  Publications  of  the  Londoi 

Tract  Society. 

Murray's  Hand  Book  for  Trave 
Black's         "         "       " 
The  Picture  Reward  Cards  of 

Campbell  A  Tadhope,  Tract  Society,  and  GaU  k 
Ingles.    Consisting  of  over  100  varieties. 

The  Sunday  at  Home. 

A  Family  Magazine  for  Sabbath  Reading.  If- 
sued  in  Monthly  Parts.  Royal  8vo,  namertsi 
wood  gravings,  and  colored  plates ;  per  year,  . 
The  back  vols.,  from  1853-61,  doth,  each,  .  . 
The  back  vols.,  for  years  1862,  '3,  '4,  '5,  and  <>'. 
enlarged  sise, 

The  Leisure  Hour. 

A  Psmily  Journal  of  Instruction  and  Recreari  z 
with  numerous  wood  engravings  and  col-M 
plates.  Royal  8vo,  in  Monthly  Parts ;  p«r  yea*. 
Back  vols.,  flrom  1852-61,  cloth,  each,  .  .  . 
do.        do        1862-6«^  each, 

The  Child's  Companion. 

With  numerous  wood  engravings  and  eolorei 
plates.  In  Monthly  Parts ;  per  year,  .  .  . 
Back  vols.,  from  1861-66,  doth,  each,      .    .    . 

J.  W.  A  SON  are  Agents  for  the  Sale  of 

The  Beautifal  Cambridge  Bibles, 

and  offer  the  same  on  the  most  liberal  tenss. 
Catalogues  gratis. 

Beautiful  English  Javenfles, 

on  same  terms  as  our  own  Publications. 

The  Nursery  Rhymes,  Old  &  N 

1  vol.,  sq.  16mo,  beautifully  bound,  illiiatrat».l 

Ward  &  Lock's  Painted  Toy  Boc 

Printed  in  colors,  very  beautiful — "  The  Hou« 
that  Jack  Built,"  ''Death  of  Cock  Robin,' 
"Comical  Cat,"  "Mother  Hubbard,"  "Jecnr 
Wren,"  "New  Picture  Alphabet,"  ''NorMri 
Rhymes,"  "Greedy  Ben,"  "Naughty  Pm^- 
pies,"  "  Little  Pussy  Cats."    Per  doa.     .    .   . 

The  Diverting  History  of  Johr 

Gilpin.  Illustrated  by  C.  A.  Doyle.  ColortJ 
plates.    Perdos 

Beautiful  Juvenile  Tales. 

Elegantly  printed  in  colors,  4to,  fancy  tamt— 
'^Children  in  the  Wood,"  "  Little  Red  Ridicf 
Hood,"  "Jack  and  the  Bmu  Stalk,"  " Jaek  ttt 
Giant  Killer."    Perdos 

Nursery  Rhymes,  Old  &  New. 

10  different  varieties,  in  fkncy  ooven,  par  dot. 

Picture  ABC  and  Primer. 

With  numerous  illustrations,  fancy  < 
Perdos 
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This  book  should  be  returned  to 
the  Idbrary  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  oents  a  day  is  inourred 
by  retaining  it  beyond  the  speoifled 
time. 

Please  return  promptly. 
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